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Executive Summary

This Report on Tomorrow’s Science is a re-
sponse to the fact that the field of research
on ageing and the life course has gained
enormously in importance due to the 40-
year increase in average life expectancy
and a pronounced diversification of the
life course over the past 150 years. Indeed,
the research findings from this field have
contributed to this demographic develop-
ment. It is now necessary to shape these
longer lives so that quality of life, produc-
tivity, and innovation can be maintained
and extended in a society with a higher
proportion of older adults. The increase
in (functionally healthy) average life ex-
pectancy is a major achievement of soci-
ocultural development, made possible by
the developmental plasticity of the human
species. Human ageing in this sense is not
predetermined, but rather it is the result
of continued interactions between biolo-
gy, individual decisions and lifestyles, and
sociocultural context. If research is to do
justice to this interactive nature of human
ageing and provide explanations and pre-
dictions, an appropriately broad spectrum
of disciplines needs to be involved, rang-
ing from molecular biology, via medicine
and behavioral sciences to economics, so-
ciology, and epidemiology.

This report seeks to answer the following
questions: Where does research in this
field stand in Germany today? Can weak-
nesses be identified and how can they be
remedied so that future research on age-
ing and the life course is better able to
provide answers on how longer lives can
be optimized for individuals and society
alike?

Where Does Research in this Field
Stand?

Diseases and their molecular basis, health-
care, and technological assistance systems
for old age and across the life course are
the research topics dominating most fund-
ing strategies to date, although this nar-
row thematic range needs to be expanded.
Even within the previously-most-funded
domains of biomedicine and engineer-
ing sciences, a differentiation is required.
The neglect of other research areas and
the fact that funded projects have often
failed to include all relevant disciplines
hinder a sustainable and effective growth
of the field of research on ageing and the
life course, as well as work on essential re-
search questions.

For example, in order to maintain com-
petencies and functioning across the life
course and into late life, it is insufficient
to simply treat diseases. Research on the
organization of work within longer lives,
the further development of the educa-
tional system to foster lifelong learning,
and the strengthening of health resources
(which is not the same as the treatment or
prevention of illnesses) is also required.
Equally, technology-oriented ageing re-
search mainly targets the compensatory
effect of technology in cases of a loss of
functioning, whereas the use of technolo-
gy for maintaining or increased function-
ing is hardly considered. In view of the
large funds spent on the field of “techno-
logical assistance systems in old age,” it is
also concerning that hardly any systemat-
ic longitudinal studies have tested the ef-
ficacy of technology developed with larger
samples. Furthermore, strategies to move
from prototype development and piloting



to the market and into people’s daily lives
are unfortunately lacking.

Developing and maintaining human abil-
ities, conditions for the success of disease
prevention measures, as well as the im-
pact of prenatal life conditions on later life
or the development and consequences of
social inequality are examples of complex
phenomena that unfold over long periods
of time and are concurrently influenced by
multiple life domains such as education,
employment, family, health, personal atti-
tudes, and the physical environment. To-
day, it is possible to better understand the
development and effects of such complex
processes because it enables analyzing in-
teractions of cells and organisms, individu-
als, social groups, and societal institutions.
Approaches focusing on these interactions
have proved fruitful, although in Germany
the social, behavioral, engineering, and bi-
omedical sciences, and the humanities are
still very much acting in silos. The humani-
ties, social, and behavioral sciences are also
much less represented in German research
on ageing and the life course than they are—
for example—in the United Kingdom (UK),
Sweden, or the Netherlands (as assessed
by respective proportions of publications).
Such benchmark countries have engaged
in concerted strategic research support of
centers, programs, infrastructure, and tar-
geted academic training, which have helped
them to successfully establish and integrate
research capacity for research on ageing
and the life course across a broad range of
relevant disciplines. This concerted effort
has also been linked to the development
of specific research foci in each country. In
view of its high complexity, programmatic
support holds strong significance for ageing
research. This also includes research-stra-
tegic discussions in and with the academic
community to overcome discipline-related
and geographical fragmentation on the one
hand, and to establish ageing research sus-
tainably in larger research structures such
as universities, extramural research insti-
tutions, and funding agencies on the other.

Examples from other countries—such as
France, the Netherlands, the US, or the
UK—indicate that a central impulse by the
government or parliament in terms of a
national program and broad legislative de-
bate are very important to attain produc-
tivity and orientation in ageing research.

Central Recommendations

Expansion of the Range of Research
Topics

The previous concentration of funds on
examining the development and treat-
ment of individual diseases as well as com-
pensatory technological solutions should
be supplemented by funding incentives
that cover the existing gaps in these do-
mains (geriatrics, research on the provi-
sion of healthcare), but also—and more
importantly—those that aim to support
investigating the conditions for develop-
ment of the strengths of old age across the
life course. Furthermore, it is essential to
evaluate time-limited funding priorities
regularly and in a transparent manner.

Broad and Equal Interdisciplinarity

Besides discipline-specific research fund-
ing, formats and infrastructure that bring
the relevant disciplines together in suf-
ficient breadth and on equal terms are
necessary. In Germany, there is a lack of
appropriate risk-taking support schemes
that provide funding for longer periods
and bring the riskier, broadly-based, and
on-par interdisciplinary research ap-
proaches into the foreground. Examples
from the UK, Sweden, the Netherlands,
and the US show how this can be achieved.

Building joint models across disciplines
on the researchers’ side, formulating new
evaluation criteria on the part of funding
agencies and advisory boards, and set-
ting institutional foci enable research that
makes good use of the knowledge avail-
able in a broad range of academic disci-
plines.



While short-term, smaller-scale, mostly
discipline-specific projects on ageing and
the life course exist, a nationwide call to es-
tablish research centers (single site or net-
work) with a renewable ten-year perspec-
tive is necessary. This funding scheme for
research on ageing and the life course has
been successful in other European coun-
tries such as Sweden, as well as the US.

Existing research structures should also
be expanded:

= This applies to the further develop-
ment of the relevant Leibniz Research
Alliances as well as the founding of
interdisciplinary groups in the field of
research on ageing and the life course
at the health/disease centers of the
Helmholtz-Gemeinschaft.

= The Deutsche Forschungsgemein-
schaft (DFG) [German Research Coun-
cil] should consider funding relevant
research fields and developing appro-
priate competencies (e.g. in the area of
population-wide longitudinal studies
or the application of various molecu-
lar-biological ageing paradigms).

= Federal departmental research in-
stitutions should initiate or intensify
cooperation on questions of research
on ageing and the life course. For in-
stance, this would be apposite for labor
market and occupational research re-
lating to ageing and the life course, for
questions of social participation, and
regarding the provision of longitudinal
data.

Based on international experience, re-
search impulses could also emanate from:

= the institution of professorships on the
life course and ageing;

= person-specific funding in analogy
to funding practices at the Howard
Hughes Medical Institute; and

Executive Summary

= interdisciplinary training opportuni-
ties at the postdoctoral level (as well as
later career stages).

Strengthening the Academic and Social
Political Foundations of Funding Policies
The German Federal Government out-
lined its funding policies within the ageing
research agenda “Das Alter hat Zukunft”
[Ageing has a future], although this agen-
da neither had a strong basis in science
nor did it lead to debate in academia (for
example, with professional associations
and research agencies). Furthermore, the
agenda has not (yet) been publicly evalu-
ated, but it seems to have been concluded.
The role of the European Union (EU) and
the coordination between European and
German research initiatives are also char-
acterized by strong potential for develop-
ment.

Besides the lack of discussion of such an
agenda and its effects within the research
field, the parliamentary and societal dis-
cussion of funding priorities and research
findings also hold strong importance. A
debate of this kind could also follow up on
important parliamentary initiatives such
as the further advancement of welfare in-
dicators (Enquete-Kommission “Wachs-
tum, Wohlstand, Lebensqualitat” [Study
Commission “Growth, Welfare, Quality of
Life”]).

Research findings on ageing and the life
course in their full breadth should be con-
tinually and systematically evaluated and
made available for policy-making, as well
as for public participation and discourse.
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I. Background, Motivation, Goals, and Approach

In the “Reports on Tomorrow’s Science”
format, the Academy comments on oppor-
tunities and risks of research for selected
domains in Germany. The first “Report
on Tomorrow’s Science” on innovations
in the life sciences was published in 2014
(2015 in English).! The Academy now pre-
sents a Report on Tomorrow’s Science
for the field of research on ageing and
the life course. The Leopoldina has been
committed to this topic for over ten years
in numerous Academy Working Groups
and it has developed statements on soci-
etal challenges and issues. For instance,
the “Aging in Germany” series dealt with
research on ageing and work, lifelong
learning, technology, environment, and
the family, companies, macroeconomics,
politics and civil society as well as health
research. It revealed the challenges as well
as the opportunities of a society offering
longer life. Many other statements of the
Academy on topics such as fertility, mul-
timorbidity, medicine at the end of life,
socialization, as well as the opportunities
and challenges of the omics technologies
touch on these themes, directly or indi-
rectly.

A standing committee of scientific experts
has advised the Leopoldina in the field
of research on ageing and the life course
since 2011. Under the name “Demograph-
ic Change,” this committee relies on the
collaboration of many different disciplines
such as biology, medicine, psychology, so-
cial sciences, economics, history, and engi-
neering, as well as their different methods,
including assessments at both the individ-

1 German National Academy of Sciences Leopoldina
(2015b).

ual and population level, making use of
different sources and data collection meth-
ods. The topics of research on ageing and
the life course are wide-ranging, spanning
from the cellular and molecular basics of
the biology of ageing, to the ageing person’s
experience, actions, and functioning, and
on to the shaping of contexts (the health
system, education and work, culture and
social relationships) in a long-lived society.
The multidisciplinary committee’s work is
characterized by a so-called lifespan or
life-course perspective, which focuses on
the systemic nature of human ageing and
its cumulative aspects across the lifespan/
life course as well as cultural and historic
differences and changes across the history
of humanity. Modern ageing research has
shown that human ageing is not solely de-
termined by a person’s genetic attributes;
instead, the evolutionarily-shaped default
setting of the course of ageing evolves in
interaction with the respective societal liv-
ing conditions and the developing experi-
ences and behaviors of the individual. The
biopsychosocial nature of human ageing
results in an individually and societally
highly-relevant potential for change that
research on ageing and the life course can
tap into.

Ageing and the life course are such fun-
damental phenomena of human existence
that they literally touch on every topic of
the life, behavioral, and social sciences as
well as the humanities. This multiplicity
and how to respond to it scientifically and
politically represents one of today’s core
challenges.

In order to provide our society with the
best possible knowledge to master demo-



graphic change, research on ageing and
the life course in Germany needs to be
represented at the research institutions of
our country across a broad range of dis-
ciplines, as well as being well integrated
and active in research networks. With this
report, the National Academy of Sciences
Leopoldina intends to describe the pres-
ent state of research on ageing and the
life course, highlight where it is compet-
itive in international comparison or not,
outline its potentials, how it could be
strengthened, which advantages we have
based on our specific research landscape
and the situation in Germany, and which
emphases should be placed in the future.
To prepare this review, the authors made
use of a range of instruments, including
literature and database searches, discus-
sions with experts, and workshops with
members of the Leopoldina’s Standing
Committee “Demographic Change” and
other invited experts on specific topics
(see Appendix). We concentrate on the
2006-16 period, but data from 2017 were
also used where available. The respective
date of data is given.

First of all, we describe important current
topics and challenges of research on age-
ing and the life course, then the funding
priorities and initiatives as well as insti-
tutional and publication-related foci,? be-
fore we evaluate German research funding
in the context of scientifically successful
countries and EU research sponsorship.

2 The presentation of funding initiatives and focus
programs (Chapter II) is based on the respective in-
stitutions’ public sources. The transparency desirable
for a full analysis is not always available; for example,
the research projects and evaluations assigned by the
German Federal Ministries are not fully accessible and
cannot be searched systematically. Similarly, publi-
cation and project databases of the EU and the DFG,
but also the Web of Knowledge, which are evaluated
in Chapter III, only make very restricted information
and search options available. It is therefore possible,
and likely, that we have overlooked some programs or
research.

Background, Motivation, Goals, and Approach —
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Il. Ageing and the Life Course as a Challenge

for Society and Research

[1.1 Rising Life Expectancy Requires
Societal Adaptation

A triumph of humanity: that is the way in
which the United Nations (UN) acknowl-
edge human ageing today.? The average
life expectancy around 1850 was barely
above 30 years.* Since around that time
(the first mortality tables were published
in 1871), life expectancy at birth has more
than doubled in Germany. Different age
groups contributed to this development
at different points in time and in differ-
ent ways. First of all, infant mortality was
greatly reduced, from about one quarter
of all births in 1870/71 to below 1% today.
Life expectancy after the first year of life
has significantly increased since that time,
by over 30 years for men and 34 years for
women. Since 1970, the over-65-year-olds
have benefited most from rising life expec-
tancy.5> Meanwhile, the over-80-/85-year-
olds make up the most rapidly-expanding
population group.®

The (numerically) more balanced relation-
ship between older and younger groups of
the population is part of the so-called “sec-
ond demographic transition” (van de Kaa &
Lesthaege) that has been developing since

3 UN (2002).

General life expectancy is calculated from birth. In the
first third of the 20th century the massive prolonga-
tion of life expectancy was the result of reduced infant
mortality (zero- to under-one-year-olds). Only in the
last third of the 20th century did the gains in years of
life mainly occur in the over-60-year-olds. Lampert

T, Kroll LE (2014); Floud R, Humphries J, Johnson P
(2014); Kocka J, Staudinger UM (2009).

5 Klenk J et al. (2007).
6  Christensen K et al. (2009).

the 1970s.” It has changed the societal dis-
tribution of life opportunities and partici-
pation, health and individual productive
forces between generations, between par-
ents and the childless, immigrants and na-
tive Germans.® This can be exemplified by
the radical change of mothers’ life courses:
their reproductive period has shortened
by about three years and shifted back bio-
graphically. Mothers’ upbringing and car-
egiving role has not only been increasingly
complemented by paid work, but it also
takes up a much smaller portion of life in
view of the extended lifespan that remains
for mothers (and fathers) after their chil-
dren have grown up.® The significance of
grandparents and the shaping of their role
in family and society has also profoundly
changed in a world with fewer children and
more healthy seniors.*

The question of shaping the extended
period of old age has also influenced so-
ciopolitical debate. The improvement of
older people’s quality of life and the par-
tially-sustained implementation of social
structures that improve people’s well-be-
ing across the lifespan can be regarded as
successes. However, many areas still need
improvement, such as the social inequal-
ity of the quality of life and longevity or
ensuring productivity in a society with
higher proportions of older people. It is

7 The second demographic transition is characterized
by a further decline in birth rates under maintenance
level, diversification of partnership and familial life
forms outside marriage, decoupling of marriage and
reproduction, postponement of age at marriage and
first birth; and in an extended understanding of this
concept also by migration, ageing, change in values
etc. Lesthaeghe R, van de Kaa D (1986); Lesthaeghe R
(2014).

8 Ibid.

9  BMFSFJ (2006); Stock G et al. (2012).

10 Kocka J, Kohli M, Streeck W (2009).
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vital to create conditions that allow for
the better development and maintenance
of each individual’s mental and physical
health across the life course, as well as en-
abling them to participate in society.** On
average, today’s old people are healthier
(than the elderly of their parents’ genera-
tion) and no longer want to be “cared for”
by families and societal institutions. Be-
yond fulfilling material needs, striving for
continued societal participation that tran-
scends retirement and the phase of par-
enthood is gaining political force.*> This
mood is also reflected in the continuing
debate on a specific convention for older
people based on general human rights in
the UN® and the European Union Agency
for Fundamental Rights. The UN already
focused on demographic change in 1982
and 2002.% This term denotes the change
of a population’s age structure, becoming
evident—among others—in a rising pro-
portion of older people. The World Bank
and the World Economic Forum regard
population ageing as the “mega-trend”
of the present and future. At the World
Economic Forum 2017, the demand was
raised that the EU receives a financial
mandate for ageing policy, as is the case
for agricultural policy, for example.’® In-
deed, along with the climate, health, and
the provision of energy, food, and water,
demographic change is considered one of
the major societal challenges of the 21
century in the EU,7 yet it still lacks a dedi-
cated commissioner or budget. The World
Health Organization (WHO) is planning a
“Decade of Healthy Aging” for 2020-30.1®

11 Kocka J, Staudinger UM (20009).

12 For example, the WHO concept of active ageing: Oppor-
tunities for full participation in all societal areas and for
full exploitation of potential physical, mental, and social
well-being depend on the risks and chances individuals
have experienced during their lives. WHO (2002).

13 UN (2010); UN (2012).

14 European Union Agency for Fundamental Rights
(2018).

15 In the International Plans of Action on Ageing (Vienna
1983 and Madrid 2002).

16 WEF (2017).
17 European Commission (2017).

18 (WHO) (2016); Bussolo M, Koettl J, Sinnott E (2015);
WEF (2016).

The differences in life expectancy both be-
tween countries as well as within countries
are remarkable. If life expectancy is taken
as a marker of living conditions, these are
best in Japan, Spain, and Sweden today. It
is thus one of the tasks of ageing research
to investigate how living conditions and
life expectancy are causally linked. These
associations are by no means trivial be-
cause they are fed by a wealth of highly
complex interactions at all sorts of levels,
from genetics to culture. As the classical
experiment is not available to test causal-
ity, ageing research applies creative qua-
si-experimental designs and invests in the
further development of statistical analy-
sis. What exemplary findings has research
on ageing and the life course yielded so
far that contribute to improvements in
the quality of life and the sustainability of
modern welfare states? How has it influ-
enced—and possibly altered—the under-
standing of ageing and the life course in
the 21% century? What opportunities and
limits does it reveal? In the context of de-
mographic change, somewhat like climate
policy, decision-makers need to gain in-
sights into highly complex relationships.
What can research achieve in this context?

[1.2 The Significance of Research on
Ageing and the Life Course

Within the limits set by the respective so-
cietal and institutional context and by ge-
netics, each person’s lifespan and quality
of life is malleable. Research on ageing
and the life course has focused on which
factors are crucial for the limits, how they
can be shifted societally and individually
and thus allow life courses and ageing to
be shaped.” A wealth of verified scientif-
ic findings on the socio-economic, socio-
cultural, and psychological determinants
of healthy ageing are already available,
from which conclusions for preventive
and social-policy activities and programs

19 Kocka J, Staudinger UM (20009).




Ageing and the Life Course as a Challenge for Society and Research

can be drawn. Are increases in morbidity
and the need for care leading to strains on
the pension system or work productivity?
Ageing research can provide answers to
such important questions.2°

Ageing research has already revealed that
many of the widespread notions about
old age and ageing are obsolete.? For in-
stance, the idea that pensioners mainly
want to rest and recuperate no longer ap-
plies to most elderly people (discussed in
the framework of the so-called third age of
life). An older population is not necessarily
a more ill population. Today’s generation
of older adults maintain their individual
performance levels for an average eight to
ten years longer than the previous gener-
ation were able to. Many data sources in-
dicate that healthy life expectancy can not
only keep up with rising life expectancy,
but under optimal conditions it can even
increase disproportionally, leading to a
so-called “compression of morbidity.”?* In
particular, “functional health”2 has been
found to have improved from generation
to generation,** despite a simultaneous
increase in the number of diagnosed dis-
eases. This historic gain in years in func-
tionally good health is an indication of the
considerable plasticity of human ageing.
This development is not a foregone con-
clusion, although it requires continual in-
vestments in research, followed by the ap-
plication of its findings, as recently shown
in a study by the Global Burden of Disease
Project.>

Besides general healthcare and physical
activity, education and lifelong learn-
ing—specifically mental stimulation—are
particularly important in this develop-

20 Borsch-Supan A et al. (2009); Kochsiek K (2009).
21  Ehmer J, Hoffe O (2009).

22 Fries JF, Bruce B, Chakravarty E (2011); Crimmins E
(2015).

23 Functional health denotes the capacity to lead an
autonomous life despite the presence of diagnosed
disease.

24 Crimmins E (2015).
25 Foreman KJ et al. (2018).

ment. Such initiatives and interventions
are necessary in early childhood, at school
age, during working life, as well as the life
phase after active employment. With its
data sets, the related research work pro-
vides the basis for evidence and validation
in these domains.

The findings of research on ageing and the
life course have already led to central in-
sights with strong relevance for actions of
the welfare state and other social-political
activities:

= Human ageing does not begin with
the transition into retirement age, but
rather at conception. (We meanwhile
know that the physical and mental
state of parents in the months be-
fore conception influence their child’s
health and development.) The influ-
ences of the ageing process accumulate
across the lifespan. Those planning to
be mentally fit and healthy in old age
should continually reset their course.
The issue with ageing is not the pro-
vision for older groups of the popula-
tion, or advocating lifestyle changes in
old age, but rather shaping the whole
lifespan with a view to a longer life.

= Ageingisnotanillness, it is a basic part
of human life. Ageing can be acceler-
ated or slowed down. The question of
whether biological ageing can be elimi-
nated remains open. Viewing ageing as
a pathological process disregards the
exceptionality and complexity of this
process, which permeates the life of
every single individual and society as
a whole. It is therefore not meaningful
to distinguish “primary” (i.e. mainly
genetic) determinants of ageing from
so-called “secondary” (environmen-
tally and activity-determined) factors;
rather, the individual interaction of
these factors determines the concrete
trajectory of ageing. Ageing is multi-
factorial.
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= Older people do not form a uniform
group. Sociocultural, economic, and
personal differences need to be con-
sidered when organizing healthcare,
caregiving, residential assistance, and
measures for continued social partic-
ipation. This diversity of ageing also
manifests in rising (healthy) life ex-
pectancy. The discrepancy in life ex-
pectancy between the socially most
disadvantaged and the most privileged
social class is still ten years in Germa-
ny.2

= Age(ing) observed in the concrete
context of today is only one variant of
what human age(ing) can be, in both
the positive and negative sense. For
instance, the decrease in life expectan-
¢y in Russia after the end of the Sovi-
et Union, or among white men in the
US in recent years.”” Human ageing is
mutable. Research needs to elucidate
which conditions can contribute to an
improvement of ageing for growing
numbers of people. In the third age of
life, the opportunities for social partic-
ipation including productive activities
need to be extended, as this has prov-
en to positively influence quality of life
and health.

= Research on ageing and the life course
is genuinely multi- and interdiscipli-
nary. Ageing research does not exist
as a narrowly-defined discipline; rath-
er, among the numerous individual
discipline-specific questions, central
questions are located at the interfaces
between disciplines, and others cannot
be sufficiently answered within a sin-
gle discipline.

The impulses that research on ageing and
the life course can exert on health, engi-
neering development, the employment
market, the educational system, urban

26 Lampert T, Kroll LE (2014).
27 Case A, Deaton A (2015).

and regional development as well as cul-
tural development are far-reaching.?
European research has been called on to
offer solutions to the challenges of altered
lifestyles and ageing.>* Doing this ade-
quately requires research approaches that
take the systemic quality of human ageing
into account, namely the biopsychoso-
cial reality of the phenomenon. Research
funding hardly reflects this integrative
perspective, or even not at all.3°

[1.3 Age(ing) and the Life Course:
Definition and Delimitation

In this section, we turn to the definition
and terminological delimitation. “Age”
initially has a simple numeric meaning,
namely a person’s respective calendar
(or chronological) age at a certain point
in time. However, age can also refer to
a phase of life like that of “teenagers,”
“twens,” or “centenarians” (100-year-
olds). With this extended concept of age,
one shifts from capturing a momentary
state to the description of a period of time
and augments an inherently featureless
number by implicit characteristics of the
relevant life phase. According to the Ger-
man etymological dictionary Wahrig, the
German word “Alter” [age] comes from
the Germanic *ala, which means “grow-
ing” and “nurturing.”s* In English, the
positive expression “growing old” is used
in this sense. The term ageing focuses on
the process of ageing and its temporal ex-
pansion.

Accordingly, ageing research initially con-
centrated on a certain life phase, such as
“old or very old age” and “older or old
people.” Nonetheless, the final stage of
life was not (only) regarded as the state of
“old age,” but increasingly as a part of the

28 Kocka J, Staudinger UM (2009).

29 European Commission (2016); Kuhlmann S, Rip A
(2014).
30 Andrews G (2005).

31




process of “ageing” from the beginning of
life onwards, which then influenced the
term “ageing research.” Current ageing
research consequently examines the en-
tire life course from conception onwards,
and it even increasingly involves parental
and grandparental influences predating
conception. Due to the systemic character
of ageing3* whereby human ageing devel-
ops in an interaction between biology, the
individual, and life environments, the dif-
ferences between people of the same age
become larger in the course of life. The
systemic nature of ageing also implies that
the functional meaning of calendar age
sometimes dramatically differs among
birth cohorts and among countries due
to the diversity of respective living condi-
tions.®3 In many research disciplines, the
perspective has meanwhile established it-
self that calendar age is not very helpful
when assessing the characteristics and
functioning of a person or a population of
a certain average age.

The term “gerontology” for ageing re-
search—with the Ancient Greek root
geron, for “old man”—originally included
the biological, sociological, and psycholog-
ical investigation of older age. Today, ger-
ontology does not display a scientifically
unitary profile.3* Only few gerontological-
ly-oriented university institutes with such
training tracks exist at German universi-
ties today (Dortmund, Erlangen-Niirn-
berg, Heidelberg, Kassel, Vechta). These
institutes strongly vary in the scope repre-
sented there. In addition, there are some
universities of applied sciences that offer
relevant degree programs (see overview in
the Appendix III.5).35

32 E.g. Staudinger UM (2015).

33 Skirbekk V, Loichinger E, Weber D (2012).

34 Kiinemund H, Schroeter KZ (2015).

35 See also Deutsche Gesellschaft fiir Gerontologie und
Geriatrie (DGGG) (2019). Gerontologische Lehrstiihle
in Deutschland. Available at: https://www.dggg-on-

line.de/studium-karriere/lehrstuehle.html (retrieved
22 August 2019).
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In the US, the new term “geroscience”s®
recently developed out of the biomed-
ical disciplines; however, it exclusively
refers to biological ageing to delineate
itself from “gerontology,” which is often
imputed a lack of scientific precision (as
a discipline). In Germany, the DFG has
established a further terminological vari-
ant for the biology of ageing by using “bi-
ogerontology” as part of the name of one
of its review boards [Fachkolleg]. In the
engineering sciences, one sometimes en-
counters the term “gerontechnology” to
describe the application of technologies—
including non-technical changes of local
environments—to support older people.
Finally, the term “geriatrics” is estab-
lished in medicine for the elderly.

In order to include a broad and fully dif-
ferentiated range of disciplines focusing
on the investigation of human ageing, we
use the umbrella term “ageing research,”
which does not comprise connotations of
a specific discipline (and has no intentions
of forming one either), as well as the term
“life-course research” (see below).

The individual scientific disciplines have
different perspectives on the research of
age(ing). For instance, ageing is defined
as the development of an organism in the
course of time, from its conception until
death, but also as the loss of remaining
life time®” as the result of all changes oc-
curring throughout life.3® The distinction
of the term ageing from that of senescence
emphasizes that not all changes experi-
enced by an organism are biological in
nature. In biology, senescence includes all
processes that begin after completion of
the organism’s maturation; for example,
in cellular biology, the loss of cells’ ability
to divide with maintained metabolic ac-
tivity.3 However, in demography, senes-

36 Kennedy BK et al. (2014).

37 Bryson MC, Siddiqui MM (1969).
38 NIA (2011).

39 Althubiti M et al. (2014).
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cence is defined as a rise of age-specific
mortality, which is often measured by the
period of time within which the mortality
rate doubles.+ Consequently, the mortali-
ty rate accelerates in old age. For very old
age, this is contentious as there are indi-
cations of a flattening of the curve.# Bio-
logically, ageing is usually regarded as a
cumulative degenerative process. Strictly
genetically-determined limitations of the
lifespan are found in some organisms,
whereas various basic mechanisms of
biological ageing—which operate in par-
allel and interact in complex ways—are
observed in mammals.#* Only in recent
years have the neurosciences also moved
non-degenerative, plastic, and compen-
satory mechanisms—as partially coun-
teracting degenerative processes—to the
center of research attention.

Meanwhile, ageing is understood and in-
vestigated as a lifelong process not only
from a biological perspective but also
from a behavioral and social-science
viewpoint. Along with institutional attri-
butions and cultural appraisals that re-
sult from traditional structuring of the life
course in phases and different domains
such as work, education, and family, this
view of the life course is also part of hu-
manity’s cultural repertoire.+ In psychol-
ogy, the term lifespan denotes human
development across the entire period of
life,*> whereas in sociology the term life
course encompasses “the sequence of ac-
tivities, positions, and events from birth
until death.”# The life course thus mainly
characterizes the sociostructural integra-
tion of individuals throughout their entire
life history as participation in societal po-
sitions, i.e. as membership in institutional

40 NRC (1997).

41 Kirkwood TBL (2015); recently: Barbi E et al. (2018).
42 Lopez-Otin C et al. (2014).

43 Lustig C et al. (2009).

44 Ehmer J (2019).

45 Baltes PB (1987).

46 Own translation. Mayer KU (1998).

orders.#” The social sciences emphasize
that age(ing) also needs to be regarded
as a period of existence in such an order;
for example, in an occupation or a com-
pany. The focus on individual life phases
and transitions—for instance, from school
into working life—which also exists in so-
cial-science life-course research, will only
play arole here if it is associated with ag(e)
ing itself; for example, in terms of biolog-
ically-definable life phases such as child-
hood, adolescence, reproduction, etc.

In history, representative for approaches in
the humanities, age(ing) is understood as
an historically-based dimension of life that
is therefore variable. Age(ing) is examined
and understood as “part of the symbolic or-
der” of humanity and thereby as a “cultural
construction” that has also become regard-
ed by many as a “social construction” in
recent years due to the increasing rates of
older people in populations.+®

These multifaceted conceptualizations of
the research area of “age, ageing, and the
life course” form the basis of the following
inventory and evaluation.

[1.4 Interdisciplinarity in Research
on Ageing and the Life Course

The characterization of ageing and the life
course as “systemic” and the anchoring of
this topic in many disciplines prompts the
question of what kind of “interdisciplinary”
collaboration is regarded as necessary or at
least promising (but also demanding) for
research on ageing and the life course. Two
aspects are central here: first, the collabo-
ration not only between two closely-adja-
cent disciplines (e.g. whose foundations
are taught together) such as sub-fields of
biology, important as they may be; and
second, a degree of genuinely collaborative
research that not only adds disciplines in

47 Mayer KU (1998).
48 Ehmer J (2019).




the sense of multidisciplinarity, but also
creates a new knowledge space.#

Disciplines initially constitute themselves
(historically) around specific questions,
theories, and methods, but then also via
an institutional framework for scientific
knowledge gain. Disciplines are networks
of researchers who share a definition of
problems and their observations and inter-
pretations. Interdisciplinarity thus means
engaging with methods, theories, and
findings of other disciplines (and also their
language and concepts), and learning from
them.5° Even assuming that interdiscipli-
narity is always required when problems
cannot be examined in discipline-specific
frameworks, interdisciplinarity is associat-
ed with a process of learning, or at least it
has the potential for such a process.5* Par-
ticipating researchers need patience, they
have to be prepared to recognize that the-
ories and methods of their own discipline
are perhaps not the royal road, they should
be open for other academic cultures and
possess fundamental understanding of
the other disciplines and be prepared to
expand such a perspective while they con-
tinually contribute their own specific aca-
demic expertise. Everyone involved shares
responsibility for the result.

A special variant of interdisciplinarity that
is also highly relevant for ageing research is
the linkage between basic research and ap-
plication. Biomedicine can serve as an ex-
ample: for about 10-15 years, particular at-
tention has been paid to the question how
basic research can be transferred to clinical
research, on into clinical practice, and back
again into research.>> Biomedical research
with this direct application connection

49 MittelstraB converts the term of inter- into transdis-
ciplinarity to capture the research transcending dis-
cipline boundaries, developing new forms of conjoint
work and thus also changing the involved disciplines.
Mittelstraf J (2008).

50 Joas H, Kippenberg HG (2005).
51 Krohn W (2017); MittelstraB J (2008).

52 On the role of pharmaceutical industry and the cooper-
ation between publicly funded and industrial research
in this context: Maxmen A (2011).
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linking clinical and basic research bidirec-
tionally is usually called “translational.”s?
The cooperation of several biomedical dis-
ciplines with this aim is explained by the
complexity of disease etiology and treat-
ment processes. Here, and also in the gen-
eral discussion on interdisciplinarity, suf-
ficient time for research but also adequate
funding policy criteria and cultural and
organizational incentives in the research
institutions themselves are considered pre-
requisites for successful cooperation.5+

From the perspective of knowledge gain, it
does not seem necessary to make binding
prescriptions as to the extent of integra-
tion practiced by researchers.5s Nonethe-
less, for pragmatic reasons, it is advisable
to develop a “shared knowledge space” re-
garding research questions and available
resources, as well as the abilities and will-
ingness of participating discipline repre-
sentatives and their general discussions.5°
In research on ageing and the life course,
the minimal consensus could comprise:

selecting a biopsychosocial approach;

= taking historical changes of human
ageing into account;

= examining analysis of both the individ-
ual and aggregates of individuals;

= taking the large differences among
people and societies into account; and

= studying the life course (in addition to
separate phases or transitions).

However, numerous organizational and
institutional hurdles stand in the way of
realizing interdisciplinary research of this
kind. In recruitment, research funding, and

53 Jost N et al. (2015); Fitzgerald L, Harvey G, (2015),
Budge J et al. (2015); Yu D (2011).

54 Erler JT (2015); Bentires-Alj M et al. (2015); Ciesielski
T et al. (2017).

55 Wechsler D, Hurst AC (2011).
56 Ibid.
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publication opportunities, discipline-spe-
cific research is at an advantage. For in-
stance, adequate evaluation of interdisci-
plinary research poses the challenge that it
is insufficient to access only one canon of
discipline-specific knowledge and an es-
tablished academic community.’” Quality
criteria at these interfaces are different (by
no means lower) than in the individual dis-
ciplines themselves. The National Academy
of the Sciences (NAS) in the US as well as the
British Academy have developed a series of
solutions for the evaluation of interdiscipli-
nary research. For example, reviewers who
are themselves experienced in interdis-
ciplinary research should be selected, in-
terdisciplinary alliances should be formed
within and among funding organizations,
and training programs should become part
of the awarded research support.>® Without
doubt, it is specifically necessary to devel-
op criteria for the review and evaluation of
interdisciplinary research that capture the
scope of the research, the extent of integra-
tion of different approaches, as well as the
development of new concepts.?® Practical
instructions on realizations and evalua-
tions of successful and unsuccessful inter-
disciplinary research are available.

Not only experience reports but also sci-
entific research on innovation, team work,
organizations, etc. allow derivation of pre-
conditions and adequate criteria to meas-
ure the success of such projects; these need
to be expressed clearly by academic leaders
and funding agencies and brought to bear
in their career and grant award decisions.

57 NAS (2005); Bhaskar R, Danermark B, Price L (2018);
Huutoniemi K, Rafols I (2017).

58 Institute of Medicine (2000); Institute of Medicine
(2000); British Academy (2016).

59 Suggestion on this by Huutoniemi K, Rafols I (2017);
Gleed A, Marchant D (2016).

60 E.g. Thompson Klein J (2010); Strang V, McLeish T
(2015).

61 Strang V, McLeish T (2015); Tang P, Molas-Gallart J,
Rafols I (2014); Prager K et al. (2015); NRC (2014).
E.g. not only should discipline-specific publications be
rated, but also successful publications in journals be-
yond the traditional scope, co-authorships, a person’s
contribution to the establishment of a new approach.
Review committees need to be composed so as to as-
semble the expertise for such evaluations and require
appropriate guidelines.

In Germany, the DFG has had evaluation
criteria developed specifically for inter-
disciplinary public health research by a
research “round table.” While the appli-
cation of different methods was stipulat-
ed as a mark of quality, applicants were
also asked to provide an especially de-
tailed explanation of their project to take
into consideration that reviewers would
concentrate on weaknesses of content in
their own field of expertise, and not on an
integrative summary evaluation.®® In the
DFG, interdisciplinarity is understood as
sthe joint work on scientific questions by
representatives of different disciplines,”
albeit the disciplines are not precisely de-
fined and the researchers’ assignment to
the DFG discipline system remains the de-
termining criterion.® In contrast, it seems
necessary for the evaluation of interdisci-
plinary research funding and results, that
the respective funding agency itself clear-
ly defines what kind of interdisciplinarity
(regarding the form and extent of coop-
eration and of cognitive integration, the
spectrum of represented disciplines, etc.)
it supports. This could then be the basis
for the selection of reviewers and setting
of criteria.*4 A doubling of the demands
due to the consideration of all excellence
criteria of two or more disciplines needs
to be avoided in favor of the introduction
of independent excellence criteria for in-
terdisciplinary research.

To foster the investigation of interdisci-
plinary problems, it also seems essential
to strongly support infrastructural meas-
ures. We therefore also present larger re-
search structures for research on ageing
and the life course in this report, and not
only content.

62 An evaluation of the implementation has not yet been
published. Gerhardus A, Becher H, Groenewegen P et
al. (2016).

63 DFG (2013).

64 Exemplified by funding by the British Economic and
Social Research Council: Tang P, Molas-Gallart J,

Rafols I (2014); or of the University of Brussels: Rons
N (2011).




[1.5 Challenges from the
Perspective of the Disciplines

Each discipline is characterized by a spe-
cific approach to research on ageing and
the life course that is briefly presented in a
kind of tour de force through the landscape
of discipline-specific research on ageing
and the life course in the following.® For
each of the disciplines introduced here, we
will pose the following questions: (1) How
is the research field defined; (2) what is its
value within the respective discipline; (3)
can central research topics be identified;
and finally (4) what role does exchange
with other disciplines play?

1.5.1 Demography

Demography as the science of the struc-
ture and dynamics of populations is part
of the foundation of all social science re-
search, and this is particularly the case
for research on ageing and the life course.
While research on different population pa-
rameters (births, ageing, gains and losses
through migration) is labeled “demog-
raphy,” researchers are also discussing
the term “population science,” by which
its range and interdisciplinarity is more
strongly expressed.®® For example, beyond
the traditional investigation of mortality, a
range of changes in older age have moved
into focus with the rise in life expectancy.
Education, health, and participation in la-
bor markets are fundamental for the un-
derstanding of population structures and
their effects.®” Conditions even before birth
and in early childhood have been identified
as significant for the life course.%® Genetic
constitution at birth, continually changing
epigenetic control of genetic expression as
well as the pattern of gene expression itself
play a decisive role in understanding life
trajectories. Such parameters already re-

65 Discipline labels and structure following the DFG
system, except for demography.

66 Mohneke S, Doblhammer-Reiter G, Willekens F
(2015).

67 E.g. WU Demography Group (2018).

68 E.g. Doblhammer G (2004); van den Berg GJ, Do-
blhammer G, Christensen K (2009).
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quire contributions of different disciplines.
It has become clear that with increasing
age, chronological age is increasingly less
meaningful in terms of a person’s function-
ing, attitudes, and goals, or more general
economic effects.® An adequate new as-
sessment of ageing metrics is the topic of
this research.” To achieve these complex
research goals, population science affiliates
itself with biomedicine, epidemiology, eco-
nomics, the social and behavioral sciences
as well as the humanities.”

11.5.2 Medicine

In relation to stages of life, the specifics and
characteristics of illnesses in old and very
old age remain insufficiently investigated
in medical research. This concerns the fea-
tures and treatment of illnesses in very old
patients on the one hand, and the potential
long-term development of these illnesses
on the other. Paradoxically the data situa-
tion is also weak at the other end of the age
spectrum, in childhood and adolescence.

The great heterogeneity of the group of
older people challenges medical research
in terms of content, organization, and
funding.” In their totality, the extraordi-
nary complexity of the interactions among
extrinsic and intrinsic factors, often ef-
fective for decades, the high likelihood of
multimorbidity in old age, behavioral tra-
jectories and personality patterns that have
stabilized over years, and the additive and
self-reinforcing effect of minor and major
life events can still be captured conceptual-
ly within the general schema of a gene-en-
vironment interaction, but hardly in detail
and in their concrete consequences.”

69 E.g. Baumgart M, Priebe S, Groth M, Hartmann N,
Menzel U, Pandolfini L, Cellerino A (2016); Staudinger
(2020); Loichinger E, Hammer B, Prskawetz A, Frei-
berger M, Sambt J (2017).

70 Sanderson WC, Scherbov S (2010); Scherbov S,
Sanderson WC (2016); Skirbekk V, Staudinger UM,
Cohen J (2018).

71 E.g. Myrskylda M, Gagnon, Bengtson T (2014); Jagust WJ
(2016); Gassen NC et al. (2016); Bleker LS et al. (2016).

72 Cf. German National Academy of Sciences Leopoldina
(2015a).

73 For instance, they interact with telomeric length. Black-
burn E, Epel E (2012); Puterman E, Epel E (2012).
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In the traditional medical approach, an
organ-related deficit is cured or treated
preventively according to the rules of ev-
idence-based medicine. Nonetheless, the
existing concepts reach their limits if the
existing set of instruments is badly adapt-
ed to the specifics of the situation of old
age (or childhood).” New approaches and
methods for the analysis of variability of
biological, socio-economic, psychological,
and cultural factors as well as their inter-
actions need to be developed to further
improve the quality of evidence-based
medicine in old age, but also for longitu-
dinal and cohort comparison studies.”
Health-related social inequality is also
targeted in this perspective.”

Precision medicine or personalized med-
icine, increased consideration of preven-
tion, rehabilitation, and healthcare re-
search as well as palliative medicine, but
also the International Classification of
Functioning, Disability and Health’s bi-
opsychosocial model of health and disease
(mainly in geriatrics) can be interpreted
as a response to the previous neglect of the
interactive nature of human development
and ageing. Likewise, with its process-like
understanding of health and illness, “re-
generative medicine” attempts to counter-
act disease processes preventively or cura-
tively and reconstitute normal functioning
rather than simply treating symptoms,
and it shows great potential particularly
in the domain of chronic illnesses, which
increase in old age.”

Viewing the course of illness and health
on the population level is the core topic of
epidemiological research. In the last two

74 Mangoni AA, Jackson SHD (2004); German National
Academy of Sciences Leopoldina (2015a).

75 Precision Medicine Initiative of the National Institutes
on Health in 2015. E.g. for cardiology: Antman EM,
Loscalzo J (2016). System biology is another research
strand that examines the interaction of elements:
Bielekova B, Vodovotz Y, An G, Hallenbeck J (2014);
Fontana L et al. (2014); Loscalzo J, Barabasi AL
(2011).

76 E.g. Hurst L et al. (2013).
77 Cossu G et al. (2014).

decades, life-course oriented epidemiolo-
gy experienced a shift of its major research
themes. Originally, the discipline focused
on the manifestation of illnesses, but the
search for causal relationships now in-
volves the integrative study of social and
biological trajectories of functioning.
Rather than being regarded a risk factor,
ageing has become the examined process
itself. Epidemiological research shares
important approaches with psychology,
sociology, demography, and public health
and is ideally in close exchange with basic
biological research.” In the last two dec-
ades, physical influences on well-being in
old age, including cognition, have been
more closely investigated. The notion of
“active ageing” (often also termed “suc-
cessful ageing”) thereby grew beyond the
original focus on prevention of chronic
illness.” This emphasis also links many
disciplines, particularly medicine, neuro-
biology, epidemiology, sports science, and
psychology.

Public health and health services re-
search, including nursing science—which
remains under-represented in Germany—
is also a very important multidisciplinary
field for ageing and the life course, but it
plays a relatively marginal role in German
medical departments.® Concretely, age-
ing-related public health and health ser-
vices research is concerned with how the
healthcare of a population with a growing
proportion of old and very old people can
bestbe ensured. This research distinguish-
es itself from the curative medicine of the
hospitals and doctors’ practices because
first, it focuses on society and the popula-
tion rather than the individual, second, it
considers the efficient utilization of exist-
ing resources and their just and adequate

78 Ben-Shlomo Y, Cooper R, Kuh D (2016).
79 Bauman A et al. (2016).

80 Precipitated by the shortage of caregivers and family
practitioners, mainly in rural areas, this restraint
has changed here and there in the past years. Poli-
cy-makers have reacted with greater awareness and
commitment regarding health services research (and
the health services themselves).
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distribution, and third, it emphasizes the
avoidance of illnesses, and often explicit-
ly, the prolongation of life. Health servic-
es research acts at the interface between
clinical research, classical public health
research, and health economics. Among
others, topics requiring interdisciplinary
cooperation are the role of the world of
work and working life in health research.®

11.5.3 Basic Fields of Biology/Medicine

and Neurosciences

Cell and molecular biology play an im-
portant role in research on biological age-
ing, interpreted primarily in terms of the
mechanisms on which ageing processes
are based. These mechanisms are regard-
ed as causal for biological ageing and for
the practical, or even only theoretical,
restriction of the lifespan. To date, nine
central biological ageing theories can be
identified: genomic instability, telomer-
ic shortening, epigenetic changes, loss of
proteostasis (i.e. the homeostatic network
that controls the entirety of a cell’s pro-
teins in space and time), deregulated nu-
trient sensors, mitochondrial dysfunction,
cellular senescence, depletion of stem
cells, and altered intercellular communi-
cation. It is a widespread assumption that,
to the extent that the underlying biological
mechanisms are known, it would be pos-
sible to intervene preventively and slow
down or even eliminate ageing.®> Bring-
ing together models of ageing generated
based on animal and human research is
essential in this venture.® Other research-
ers press for the use of new molecular-bi-
ological indicators in population-repre-
sentative longitudinal studies;® however,
the appropriate, mainly biomathematical
methodology and modeling approaches
still pose enormous challenges. This re-
search on general ageing topics in biology
appears more fragmented and less inter-

81 Miiller R, Senghaas-Knobloch E, Larisch J (2016).
82 Lopez-Otin C et al. (2013).

83 Ibid.

84 Gage FH, Guarente LP, Wagers AJ (2016).

disciplinary than the mostly quite clear
issues and questions of biomedical ageing
research. So far, exchange between the
two domains only rarely occurs.

Not least due to its significance as a cause
of death, research on the cardiovascu-
lar system is strongly represented. Fur-
ther core topics are metabolism research
(mainly due to type II diabetes) and im-
munology, but questions of the biology of
ageing also play a very important role in
cancer research. A current topic associat-
ed with nutrition research concerns the
relationship between the microbiome and
ageing.%

Work on neurodegenerative diseases such
as the different types of dementia, Par-
kinson’s disease, and amyotrophic lateral
sclerosis, but also age-associated macular
degeneration, the most frequent neuro-
degenerative illness of all and a common
cause of blindness in old age, is of course
particularly important in this context.
Neurodegenerative diseases are charac-
terized by great complexity. The factor
“age” plays a major role for their occur-
rence and their trajectory, but the under-
lying processes are not yet understood.
Biopsychosocial approaches are also re-
quired here.

The neuroscience view on normal and
pathological brain development across the
lifespan is regarded as underdeveloped,
meaning that a joint understanding of
these processes has not yet been achieved
because most studies have only been car-
ried out on restricted age ranges or with
limited sample sizes. The lack of harmoni-
zation of neuroscientific instruments also
encumbers an integrative perspective.®

85 Overview by Kennedy B et al. (2014); O’Toole PW,
Jeffery IB (2015).

86 Coupé P, Catheline G, Lanuza E, Manjon J (2017).
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11.5.4 Psychology

The psychology of ageing examines indi-
vidual developmental trajectories across
the lifespan, particularly focusing on how
biological influences interact with socio-
cultural and idiosyncratic factors.®” Two
central findings result from the relevance
of such interactions for the life course:
(i) There are large differences between
people of the same chronological age. (ii)
Even within a person can differences de-
pending on the three influences be seen:
These are investigated under the head-
ing “plasticity of ageing.” The psychology
of ageing and the lifespan has developed
strongly since the middle of the last cen-
tury, presumably also due to demographic
ageing and the fact that many longitudinal
studies with an initial focus on earlier de-
velopmental stages evolved into the phase
of older age. In addition, the growing in-
terest of large-scale, originally socio-eco-
nomically oriented studies (e.g. the Ger-
man Socio-Economic Panel, GSOEP) in
psychological constructs such as control
beliefs, personality, subjective well-be-
ing, but also cognition and social support,
opened up opportunities to examine in-
terdisciplinary issues in large represent-
ative samples. The psychology of ageing
will also benefit from worldwide efforts to
make large population panel studies com-
parable across countries.

The psychological domains of function-
ing of cognition, personality, motivational
and emotion regulation as well as the de-
velopment of social relationships and sup-
port are at the center of research interest.
Cognition represents a focus of psycho-
logical ageing research so far due to the
advanced reliable and valid measurement
instruments available, but also due to the
great interest in reducing age-associated
cognitive losses or shifting them to the
end of the life course.®® The attention paid
to the ageing brain is furthermore also due

87 Baltes PB, Lindenberger U, Staudinger UM (2006).
88 Salthouse T (2009); Kray J (2019).

to the adjacency of neurobiological brain
research. The predominant strategy of
studying healthy or normal cognitive age-
ing on the one hand and pathological de-
velopment, particularly dementia, on the
other, as separate processes, is assessed
as only partially successful so far.®? More
than fifteen years ago, experts already
judged that interdisciplinary collabora-
tion is essential to investigate variations
in environmental factors, age-associated
changes in sensory functioning and health
as well as neurological trajectories.*° Cog-
nitive ageing research that involves both
biological and sociocultural components
and is interested in the modifiability of
cognitive ageing benefits from the molec-
ular-biological, neurostructural, and neu-
rofunctional analysis of brain plasticity in
adulthood.”

However, there is a lack of systematic com-
parisons of countries and birth cohorts in
the field of cognitive ageing research.?? In
order to examine the influences of socio-
cultural factors on psychological and bio-
logical ageing, it is necessary to carry out
multi-level comparisons of countries and
their inhabitants and capture historical
changes within the countries compared.
The unfavorable effect of one-sided neg-
ative images or stereotypes of ageing, or
the beneficial effect of equal gender roles
can serve as examples of effects of cultural
influences on cognitive ageing.%

In the last 15 years, neurophysiological
research of emotion regulation and of
interactions between the two domains of
functioning has developed at the interface
between psychology and neuroscience.
Findings show ageing-related changes in
emotional experience and its regulation in

89 Hofer SM, Alwin DF (2008).
90 NRC (2000).
91 Kiihn S, Lindenberger U (2016).

92 Work based on SHARE and the numerous internation-
al comparisons of welfare systems are exceptions.

93 Wurm S, Huxhold O (2012); Bonsang E, Skirbekk V,

Staudinger UM (2017); Vogel C, Wettstein M, Tesch-
Romer C (2019).




that fewer negative emotions are reported
in old age.* One exception may be the ex-
perience of loneliness in very old age. This
area has become a productive intersection
between psychological and biomedical re-
search.%

The psychology of personality ageing
has also achieved great advances in the
last two or three decades, both regarding
measurement reliability and validity and
the availability of cohort-comparative lon-
gitudinal studies. As is the case for cogni-
tion, it became clear that the collaboration
with the neurosciences, but also the social
sciences, can bring significant knowledge
gains. Many research projects extending
into adjacent research fields are also avail-
able on social interactions, social support,
and social networks, and their functions
for the ageing individual. For instance,
close collaboration with stress physiolo-
gists was able to reveal which mechanisms
allow social support to serve as a buffer.%

11.5.5 Social Sciences and Economics

In social-science ageing research, the
challenges of demographic change are re-
flected in the rise of life-course research
since the 1950s. Ideally this research re-
constructs longitudinal processes with the
assistance of experts on the various age
phases, respectively life domains, from
childhood to old age, ranging from school
and education to work and health.?” Insti-
tutionalized transitions, for example, from
one educational institution to another,
and their consequences are important fac-
tors to be examined,?® but numerous other
factors such as socio-economic structures,
cultural values, or critical life events and

94 Kessler EM, Staudinger UM (20009).
95 Cacioppo JT, Cacioppo S (2018).
96 McEwen BS (2007).

97 Mayer KU (2000a/b); Kohli M, Kiinemund H (2004);
Bertram H, Bujard M (2012); Bertram H, Holthus B
(2018).

98 For education across the life course, e.g. Schenck-Fon-
taine A, Schonmoser C, Frembs L (2018); Walther A,
Stauber B (2016).
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decisions also play a role.” Whereas the
cooperation of different disciplines is
necessary and frequent, only few inter-
disciplinary publications exist to date.
Particularly, differentiated considerations
of the association between macrosocial
context and human development are well
founded, but rare.*® The unexplored po-
tential of cooperation between sociologi-
cal ageing research and other disciplines
is the topic of hopeful contemplation. For
instance, the examination of biological ef-
fects of social factors during different life
stages is regarded as promising, but also
the utilization of new technologies for
data collection.** From the perspective of
interdisciplinarity on equal terms and the
systemic notion of ageing research, it is
interesting to see that the behavioral level
has often been neglected in more recent
approaches of this kind.

Integrating context is theoretically well
conceptualized and implemented for so-
cial structure, but hardly at all for the
physical environment. Here the perspec-
tive should be enriched by including the
viewpoints of urban and regional devel-
opment research, architecture, labor sci-
ence, etc.'*2 Regional and socio-economic
differences in ageing processes and oppor-
tunities to compensate for disadvantages,
to promote social participation in par-
ticular, seem to form an important field
for applied research that is still in need of
expansion. A major component was iden-
tified as the institutional strengthening of
lifelong learning and of life models that
allow for parallel foci rather than the tem-
porally sequential foci in the domains of
education, work, family, leisure, and pri-
vate life.’s

99 Mayer KU (1990); Kohli M (2007).

100 Diewald M, Mayer KU (2009); Mayer KU (2009);
Blossfeld HP et al. (2014).

101 NRC (2012); NRC (2013).
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(1999); Macintyre S, Ellaway A (2000).
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tram H (2016); Klammer U et al. (2017).
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Besides life-course research, comparative
research on the welfare state contributes
a great deal to ageing research, whereby
some exemplary studies analyze the in-
fluence of social security systems on the
ageing of cognitive abilities, economic se-
curity, etc.’** Not only does social and eco-
nomic participation across the life course
play a role in research, but also political
participation. Electoral behavior and po-
litical attitudes have been analyzed from
the viewpoint of political science and
psychology.s The growing proportion of
older people in the electorate, particular-
ly their overrepresentation due to gener-
ation-specific voting behavior and party
membership, has been examined regard-
ing changes in interest-driven politics.1*®
In the instance of healthcare provision,
civil society, an important contextual fac-
tor for individual ageing, is also examined
under the catchword “functionality.””

Not least thanks to the availability of
school achievement data, the focus of edu-
cational science is on educational trajecto-
ries up into young adulthood, respectively
the transition onto the labor market, as
well as the study of occupational educa-
tion. With the data collection on compe-
tencies of adults within the comparative
studies of the Organisation for Economic
Co-operation and Development (OECD),
PIAAC (Programme for the Internation-
al Assessment of Adult Competencies)
and CiLL (Competencies in Later Life, a
study added to PTAAC for the 66-80 age
group), as well as the National Education
Panel Study (NEPS), steps have been tak-
en to extend this research by including

104 Rohwedder S, Willis RJ (2010); Ehlert M (2016);
Heisig JP (2015); Ebbinghaus, B (2015); DiPrete TA
(2002).

105 Alwin DF, Cohen RL, Newcomb TM (1991); Alwin
DF (2016); Grasso M et al. (2016); Shin M, Agnew J
(2016); Jou W, Endo M (2016).

106 Andersen TM et al. (2016); Streeck W (2009); Mu-
nimus B (2012); Schmidt M (2012); Konzelmann L,
Bergmann M, Rattinger H (2014); Goerres A (2010);
Niedermayer O (2016).

107 Moye J, Marson DC, Edelstein B (2013).

the whole life course.’*® However, in the
years prior to 2012, qualitative studies
were still predominant among those with
the highest citation rates (globally).'*
The interlacing of occupational and edu-
cational biographies or the relationship
between education and further aspects
such as health and social engagement are
at the heart of the study of “lifelong learn-
ing” and “adult education.” Learning in
the context of work and the acquisition of
competencies and learning technologies
are more recent topical trends.°

In economics, one can distinguish between
population and the individual as the re-
search reference. On the population level,
age structure as well as the distribution of
resources influenced by social security sys-
tems, i.e. pensions, healthcare, and educa-
tion play a role." The dynamics of lifelong
learning and productivity effects are taken
into account rudimentarily.** With respect
to the analysis of provision for old age it has
been stated that the complexity of the sit-
uation requires the collaboration of many
academic fields with economics, among
them demography, social policy research,
political science, law, psychology, rehabil-
itation sciences etc.’3 The distribution of
income and assets in old age and among
the generations is also a central topic in
economics.”# In connection with poten-
tially conflictual financial generational jus-
tice, monetary or time budget transfers are
also examined."> Finally, macroeconomics
focuses on the effects of demographic age-

108 Friebe J, Schmidt-Hertha B, Tippelt R (2014).

109 Fejes A, Nylander E (2015).

110 Rubenson K, Elfert M (2015); Schiffer B, Dorner O,
Kramer F (2015).
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Aging. E.g. Borsch-Supan A (2014). For Japan: Coul-
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ing on economic growth and international
economic relationships depending on the
respective social systems. This is usually
done within the framework of models of
overlapping generations."

On the individual level, decisions related
to employment, investment, saving, ed-
ucation, starting a family, or taking re-
tirement belong to topics of interest. The
incentive effects of pension insurance
schemes have long been well examined.*”
Interdisciplinary studies bringing togeth-
er economics and psychology or genetics
are assessed as promising.’® Much atten-
tion has been paid to the strong correla-
tion observed between socio-economic
status (as measured via occupational
training, income, and assets) and health
(as measured by morbidity and mortali-
ty)." Further development of indicators
capturing well-being and the opportunity
for international comparisons are being
followed with great interest.'2°

11.5.6 Humanities

Demographic ageing has less acute than
cumulative chronic effects on sociocultur-
al characteristics and thus attracts increas-
ing interest in the humanities and cultural
studies.’” The humanities’ perspectives
on topics of ageing and the life course fo-
cus on images of ageing, representations,
mindsets, and societal interpretations,
subjectivity and identity, space and time,
as well as physicality (corporeality).:2?
Concepts and theories, especially of the
“cultural turn,” are shared by numerous
disciplines so that overarching studies on

116 E.g. Borsch-Supan A, Hartl K, Ludwig A (2014).

117 E.g. Borsch-Supan A, Schnabel R (1998); Engels B,
Geyer J, Haan P (2017); Liithen H (2016); Corneo G,
Bonke T, Liithen H (2015); Riphahn R, Schrader R
(2017).

118 German National Academy of Sciences Leopoldina et
al. (2016); NRC (2013).

119 Stowasser T, Heiss F, McFadden D, Winter J (2014).

120 Bloom D (2014); German National Academy of Scienc-
es Leopoldina et al. (2016/2015¢).

121 Overall, this still remains a marginal topic, so these
research fields are combined here.

122 Ehmer J (2019); Ehmer J, Hoffe O (2009); Gockenjan
G (2000); Conrad C, v. Kondratowitz H-J (1993).

the topic of ageing can be summarized un-
der “humanistic gerontology” or “cultural
gerontology.” Age(ing) may thus develop
into a category like “gender,” which has
spread across disciplines.*3 In interdisci-
plinary collaboration, concepts of the oth-
er disciplines need to be questioned and
enriched by knowledge from the human-
ities. Examples include the integration of
research on postcolonialism and ageing,'2+
biological ageing and art'?s, or the impor-
tance of chronological understandings
of the life course.’?® The use (respectively
indispensability) of historical data, as in
the investigation of climate change, has
also been debated in the behavioral and
social sciences, economics, and human-
ities.’”” The informative value of longitu-
dinal studies would grow if they could be
extended back in time beyond the second
half of the 20™ century. The history of in-
stitutions and resources, networks, family
and kinship systems, political, social, and
ecological changes could provide addition-
al information via the many associations
between populations and such factors.'?

11.5.7 Engineering Sciences and Human
Geography

Not only does time play a role for human
life courses and ageing, but also the envi-
ronment, not least the physical environ-
ment. The influence of home and work
environments as well as local residential
environments, including technological and
other infrastructural facilities, is examined
in the engineering and environmental
sciences of ageing and the life course.293°
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The connections to the social, behavioral,
and medical sciences are obvious. Changes
such as the increasing mechanization and
automation of daily and working life, but
also the interactions between regional de-
mographic structure and availability or re-
ductions of basic infrastructure as well as
the influence of environmental character-
istics such as air and water quality or noise
on the course of ageing are examined.

In the engineering sciences, a new class of
older adults’ needs play an important role,
often in relation to age-associated impair-
ments that can be dealt with by techno-
logical means, but also for health support
and disease prevention, maintenance of
autonomy, social networking, participa-
tion, and leisure enrichment.’s' The field
of “gerontechnology” is an expression of
the variety and scope of research that has
focused on adaptations of residences and
the environment, mobility, communica-
tion, medical technologies, and others for
about three decades. Thanks to intensive
funding, a large number of potentially
helpful technological prototypes, such as
smart walkers, smart homes, fall detec-
tion systems, have been developed, but
in contrast to the US or Britain, the step
from studies with small case numbers to
the collection of robust evidence has not
yet taken place in Germany. Accordingly,
the engineering sciences are indeed very
important for questions of ageing and the
life course, but as a field, it is still not pro-
grammatically consistent.'s

Increasingly, the role of environments for
well-being and health aspects is also ana-
lyzed with advanced methodology based
on large datasets. Human geography/ur-
ban and regional planning studies (also
in collaboration with sports science, for
example) examine effects of physical en-
vironments on ageing processes, such as

131 Lindenberger U, Nehmer J, Steinhagen-Thiessen E
(2011); Schulz R et al. (2015).

132 Schmidt L, Wahl HW (2016).

the offer of incentives for physical activi-
ty in residential surroundings. Numerous
empirical studies on this have been pub-
lished in recent years,'3 but longitudinal
studies are lacking.'** The best represent-
ative data on residential situations in the
second half of life are available in the
Deutscher Alterssurvey (DEAS). Howev-
er, these could be much more extensively
utilized, or combined with other data (e.g.
well-being, health, cognition). Applying
“geomapping” and using environmental
information in large datasets appears to
be gradually developing in Germany as
well (see established research on “ageing,”
“health,” and “neighborhood” for compar-
ison).1s5

The catchphrase “age-friendly commu-
nities” mainly characterizes research on
physical environments and involves an
insufficient number of sociocultural fac-
tors.'3® In recent times, the topic of mo-
bility biographies has been taken up in
connection with the sociology of space.s”
However, only few good studies com-
prehensively examining different types
of mobility in old age exist at present.
Research on older car drivers, and gen-
erally longitudinal studies in the field of
engineering sciences and environmental
science, are also lacking in Germany. The
findings of earlier studies with far-reach-
ing implications are meanwhile no longer
up-to-date.'s®
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[1.6 Conclusions: Ageing and the
Life Course as a Challenge for
Society and Research

Ageing and the life course are basic bi-
opsychosocial phenomena of human ex-
istence that have changed a great deal
over the past 150 years due to sociocul-
tural developments. It is not an exaggera-
tion to state that they touch every topic in
the life, behavioral, and social sciences as
well as the humanities. In all disciplines,
the life course, ageing processes as well
as population processes are increasing-
ly investigated in the sense of multi-level
complexity, namely taking the associa-
tions among biological, psychological,
and sociocultural influences on ageing
processes into account. Furthermore, the
associations being considered within each
level of analysis are also increasingly rich,
for example, the interactions among var-
ious molecular-biological ageing process-
es, the association of social, emotional,
and cognitive ageing processes, as well as
the study of cohorts in comparison and of
intergenerational relationships.'s® At the
same time, theoretical understanding has
grown, as to be seen in the dyadic analy-
sis of decisions on having children or not,
multi-actor models,
life contexts, cross-domain effects, etc.'4°

multi-dimensional

An important motor of this increasing
consideration of the complexity of age-
ing is the extension of data collection to
prospective cohort comparison studies,
the price reduction of biomarker meas-
urement and genetic sequencing as well
as progress in statistical analysis meth-
ods for large longitudinal data sets.'+
New national cohort studies have recently
been started in the US, Europe, and many
newly industrialized countries, and great

139 Cf. Mayer KU (2015). For the German Socio-Economic
Panel SOEP: Schupp J, Spie CK, Wagner GG (2008).

140 For pairfam, the panel on partnership and family
dynamics: Huinink J et al. (2011). For the National Ed-
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efforts are being made to harmonize on-
going studies across nations to investigate
the interplay of biological, socio-econom-
ic, cultural, behavioral, environmental,
and other factors.> However, the minori-
ty of these studies are characterized by an
equal involvement of the various relevant
disciplines: usually one of them is the “su-
preme discipline,” and the others subordi-
nate themselves as supportive disciplines.
These developments have also recently
prompted the Leopoldina to emphasize
the importance of population-wide longi-
tudinal studies and highlight how central
it is to establish permanent research in-
frastructures for these purposes.'43

A certain degree of hope is warranted
due to the observation that disciplines
that originally considered restricted sets
of analysis levels, topics, and influencing
factors, are increasingly prepared to open
themselves to other disciplines’ perspec-
tives to do justice to the complexity of the
ageing process. Approaches and models
are being sought that could represent a
common basis for collaboration.'#4 The
nature and extent of such an opening are
quite varied, although the most obvious
cooperation is always to be found where
disciplines’ content already overlaps; for
instance, between pre-clinical and clinical
medicine, or between cognitive psycholo-
gy and the neurosciences.'45

The scientific problems and possibilities
that appear to require interdisciplinarity,
however, do not render discipline-specific
research redundant. Not every discipline
or subdiscipline and not every project has
the same level of interdisciplinary cooper-
ation requirements regarding methodolo-
gy or knowledge gains.
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The collaboration among disciplines re-
quires all involved researchers’ openness
and competence to engage in interdisci-
plinary dialogue as well as research-in-
frastructural preconditions. The equal
funding of individual disciplines and
interdisciplinary research regarding re-
search infrastructure and training oppor-
tunities via recruitment, funding instru-
ments, peer review, and even publication
systems is not an easy task and sometimes
associated with contradictory systems of
incentives. It therefore requires special
attention.#® Specific criteria for the re-
view and evaluation of interdisciplinary
research should be developed that cap-
ture the breadth of research, the extent of
integration of different approaches, and
the emergence of new aspects.'+” Besides
scarce reflections of the multi-level com-
plexity of human ageing in most research,
alack of interest in the topic of ageing and
the life course within the humanities, for
example, presents a difficulty. It is thus
important to create incentives promoting
the pursuit of this topic.

Although insurmountable obstacles seem
to stand in the way of realizing such a
model of ageing research, the overview
provided above emphasizes that move-
ments in this direction can currently be
observed in various science fields and—
as we will see in the following—funding
agencies. However, this should not de-
tract from the fact that the combination of
the micro and macro level in the research
of human ageing strongly requires further
development.
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Setting funding priorities has medium-
and long-term effects that extend beyond
the concrete project support; for instance,
via the development and dissemination
of methods, theories, data, networks, and
training of junior scientists. Therefore,
it is a central aim of this report to track
and classify these priorities. For this pur-
pose, the following section provides an
overview of the funding policies relevant
to ageing researchers in Germany and
the extent to which they target research
of the life course and ageing that crosses
discipline boundaries. Beyond the EU and
Germany, the research funding policies of
France, Sweden, the UK, the Netherlands,
and the US are included as benchmarks.
These countries were selected based on
their international reputation in ageing
research.

[11.1 Research Funding in the EU

111.1.1 Background

EU funding now makes up a considerable
portion of third-party funds at German
research institutions, and success in the
competition for European funds has be-
come an important individual career fac-
tor. Furthermore, the strategic orientation
of EU research funding has a feedback
effect on national research. This concerns
EU tasks such as the regulation of clinical
research, but also the establishment of a
communal European research space, in-
volving the programmatic collaboration of
national funding organizations, within the
so-called Joint Programming Initiatives
(JPIs), for example. In the period of time
documented here, the 7™ Research Frame-
work Programme (RFP) regulated most of

the funding since 2007. Within this frame-
work, researchers from Germany received
6.4 billion EUR in funds for 8,000 projects
in all fields of research.® In 2014, the var-
ious funding schemes were merged in the
“Horizon 2020” program.

The 7" RFP played a role for research
on ageing and the life course by adding
two components to industry-oriented re-
search funding: On the one hand, support
granted under the heading “Health, De-
mographic Change and Well-Being,” and
on the other, establishing the European
Research Council (ERC), which promotes
basic research.

Below we show how the linkage between
ageing and health entered into program-
matic research funding schemes and
which thematic perspectives were devel-
oped by the EU Commission for the field
of ageing and the life course in recent
years. We then highlight those of the var-
ious parallel EU funding research initia-
tives that involved or benefited research-
ers in Germany.

111.1.2 The Lisbon Strategy and

Healthy Ageing

In 2000 the EU member states agreed var-
ious steps to improve economic growth,
productivity, and employment opportu-
nities in its “Lisbon Strategy.” This large-
ly happened due to concerns that the
“population ageing” (according to the EU
Commission) would have negative effects
on growth and cause an increase in social
expenditure.'# The improvement of pop-

148 Europdische Kommission (2018).
149 Kok W, European Commission (2004).



Research Landscape: Conditions of Research on Ageing and the Life Course

ulation health in view of longer lives was
regarded as an important condition for a
successful interaction between an ageing
population, economic growth, and em-
ployment and thus declared to be a central
condition for welfare in Europe.'s° In 2010,
the member states again agreed guidelines
for their economic and employment poli-
cies, in the so-called Europe 2020 Strate-
gy. “Healthy ageing” was supposed to be
promoted mainly by technology support.s*
In particular, this meant developing “tech-
nologies to allow older people to live inde-
pendently and be active in society.”s2 In
2011, a model partnership between indus-
try and science, the “Active and Healthy
Ageing” alliance, was formed to realize
this goal.’s3s Beyond rising costs of health
and social systems due to demographic
aging, this choice of topic was explained
by the interests of active industrial spon-
sors. Large companies in the food, phar-
maceutical, and IT industry collaborate
with scientists and policy-makers in this
alliance.’s+ In 2015, future key domains in
research, education, and innovation were
evaluated by the EU Directorate General
“Research.” The appointed expert group
“Health” highlighted demographic change
as well as technology and globalization
as the long-term mega-trends influenc-
ing research and development, and also
tertiary education in Europe.’s In view of
demographic aging, the group emphasized
that (1) global population movements
change the spread of infectious diseases
and (2) altered life styles and environ-

150 Suhrcke M et al. (2005).

151 Achieving the goal of “healthy ageing” was defined as
addition of two additional healthy years of life accord-
ing to the Healthy-Life-Years indicator.

152 “Health and demographic change” was highlighted
in the summary of the Innovation Union of 2010; cf.
European Commission (2010).

153 International Longevity Alliance (2017).

154 The CEOs/VPs of GlaxoSmithKline, Danone, Johnson
& Johnson, Nokia, Tunstall, Vodafone are listed in the
operational plan; cf. Steering Group of the European
Innovation Partnership on Active and Healthy Ageing
(2011).

155 In the context of Horizon 2020, a group of 27 experts,
most of them scientists, were asked to give their opin-
ion on health- and biomedical research of the future.
Borch K et al. (2015).

mental conditions change the manifesta-
tions of non-communicable disorders. In
particular, age-specific approaches were
necessary to combat obesity, degenerative,
and mental disorders. Genes, environ-
ment, and life style needed to be regard-
ed as causal factors and should replace
organ-centered therapeutic approaches.
According to the group, health research
was primarily still carried out in national
contexts, but institutionalized cross-bor-
der collaboration such as that carried out
in physics (CERN), molecular biology
(EMBL), and space research (ESA) could
serve as a model.’®® It must be noted that
in both of these emphasized points, demo-
graphic change was discussed (1) as being
due to migration and (2) as being associat-
ed with the life course rather than ageing.

In a new vision paper targeting the 2020-
30 period'¥, the tension between the threat
of a ticking “demographic time bomb” on
the one hand, and the gain of life years'®
on the other, has been opened up. As a
vision for the future, the positive “change
scenario” of demographic development is
of great significance: Populations could
lead 100 years of a productive and healthy
life, social inequality could be reduced,
and ecological living conditions could be
improved. Education would be a lifelong
effort and health would be interpreted as
well-being in healthy working environ-
ments and with an adequate work-life bal-
ance, reflecting a very expedient but also
very ambitious scenario. However, this
backdrop helps to understand a number
of the currently active EU initiatives that
are summarized in the following (Table 1).

111.1.3 EU Funding Initiatives

In the 7" RFP—the predecessor of the cur-
rent “Horizon 2020” (H2020) program—
the agenda for ageing research was already

156 European Commission’s Scientific Panel for Health
(2016).

157 European Commission (2017).
158 Kocka J, Staudinger UM (20009).




thematically concentrated on biomedicine,
but certainly more extensive within this
spectrum than in the current version. Re-
search on healthy ageing, age-associated
illnesses, prevention, and disease manage-
ment was to be supported, and biomedical
advances were to be considered. In particu-
lar, biomarkers of ageing, developmental
processes in long-lived organisms, immune
systems in old age, determinants of ageing
and longevity, and the influence of the en-
vironment as well as frailty were to be in-
vestigated. The participation of older peo-
ple in clinical studies was to be increased
and a road map for ageing research in Eu-
rope was to be developed (see next below).

The road map for ageing research “Futur-
age” (2011), developed with funds of the
7% RFP, was elaborated in a comprehen-
sive scientific and societal consultation
process in 13 EU countries.’® The follow-
ing priorities for the coming years were
selected in this research agenda:

Research Landscape: Conditions of Research on Ageing and the Life Course

Healthy ageing (defined here as the
ability to participate socially, be pro-
ductive, and lead a physically- as well
as cognitively-independent life);

Maintaining and regaining mental ca-
pacity;

Inclusion and participation in the
community and in the labor market;

Quality and sustainability of social se-
curity systems;

Ageing well in the domestic and local
environment;

Inequalities in relation to old age and
ageing (migration and old age, so-
cio-economic inequalities, gender);

Biogerontology: From mechanisms to
interventions.

Table 1. Overview of Relevant EU Funding Initiatives

T T

Seventh Research Framework

th
77 RFP Programme 2007-2013
H2020 Horizon 2020 (2014-2020)
ERA-Nets European Research Area- Nets
JPI Joint Programming Initiatives
Article 185
initiatives
Active and Assisted Living Programme/
AAL/IMI
Innovative Medicines Initiative
EIT Health European Institute of Te.chnology— .
Knowledge and Innovation Community
(KIC)
Health
ERC European Research Council

159 From Germany, the ageing researcher and psycholo-
gist Hans-Werner Wahl, Universitit Heidelberg, was
involved. Walker A (2011).

The EU’s framework program for
research and innovation

The EU’s framework program for
research and innovation, successor
of the 7t" RFP

Networks of national research
organizations

Networks of member state supporters
without prior agreement of funding

Joint research programs of several
member states according to Art. 185 of
the EU Treaty

Programs according to Art. 185

Consortium of enterprises and academia,
six centers in EU

Individual research funding
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Although the EU Commission itself had
called for the development of such a re-
search funding agenda, its results were
presented and discussed in the European
Parliament, and the European Economic
and Social Committee (EESC) had provid-
ed comments,'® no reference was made to
it in the further development of the later
funding programs nor was a strategic dis-
cussion initiated among policy-makers
and the authors of the road map.**

The EU Commission also analyzed the
findings of economic ageing research of
the 7" RFP, although these also did not
enter into the shaping of the following
program.’** According to these findings,
the multi-dimensional character of ageing
and sociopolitical interventions (includ-
ing family, social, labor market, and eco-
nomic policies) on the one hand, and the
development of human capital through-
out the life course on the other should be
investigated in greater depth.

Strategic suggestions were also presented
in the context of family policies in the life
course and in generational succession, as
developed by the “FamiliesAndSocieties”
project of the 7 RFP. The linkage be-
tween data on familial life events and data
on educational and labor market data was
called for.s Supported by broadly-based
sociopolitical consultation, the “Family
Platform,” a coalition of twelve research
institutions, developed a research agen-
da.’*4 Care of children, elders, and frail
individuals as well as the integration of
caregiving in individual and familial life
courses, family policy that does the in-
creasing diversity of family forms and mi-
norities justice, the transitions of young
adults into working life and parenthood,

160 EESC (2012).
161 Expert interviews.

162 European Commission, Directorate-General for Re-
search and Innovation (2014).

163 Di Giulio P et al. (2013); Carlson L, Ol4dh LS, Hobson B
(2017).

164 Rupp M et al. (2011).

vulnerability, and risks of poverty were
identified as important areas for social
policy, as well as research.%

In 2010, after the first half of the term of
the 7 RFP, an EU-funded road map of
future research was also developed for
molecular biogerontology. It lists twelve
research priorities ranging from the de-
velopment of biomarkers for ageing and
longevity to telomere research, and on to
metabolism research.’®® Furthermore, a
road map on the use of information and
communication technology in the con-
text of ageing was developed with fund-
ing from the EU, with involvement of
the project manager VDI/VDE-IT on the
German side. In the fields of independent
living, health, work, and leisure, research
funding should target the establishment
of an assistive environment including in-
formation and communication technolo-

gy

However, no reference was made to any
of these strategic reports in the following
Horizon 2020 program.'*® In the funding
announcements, only the strategic re-
search agenda on personalized medicine,
the road maps on eHealth and on assisted
living, and the European Framework for
Action on Mental Health and Wellbeing
were taken into account.

In the current research funding program
Horizon 2020 (2014-20 term) one section
is devoted to several so-called “societal
challenges,” one of which is “Health, De-
mographic Change and Well-Being.“ In

165 Ibid.; Kapella O, de Liedekerke AC, de Bergeyck J
(2011).

166 CORDIS (2011).
167 Hadjri K (2012

168 E.g. the scientific advisory board on “Health, Demo-
graphic Change, Wellbeing” with its strategy paper
on health research, the consultations for the work
program 2018-20 (cf. Horizon 2020 Advisory Group
for Societal Challenge 1, “Health, Demographic Change
and Well-being” [2016]) , and the cross-initiative “Eu-
ropean Summits on Innovation for Active & Healthy
Ageing” in 2015 and 2016 (cf. European Commission
[2015¢]; European Commission [2016€e]; Europe-
an Commission’s Scientific Panel for Health (SPH)
[2016]).
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Table 2. ERA-Nets Related to Ageing and the Life Course

eranym ic Relationship to Research on Term Total Budget
. - Ageing and the Life Course (Million EUR)

Ongoing

NEURON Neuroscienc- Neurodegenerative diseases 2007-2020 115.5?
es, neuro-de- gaining importance in the
generative context of demographic age-
diseases ing (e.g. Call 2008)*
NORFACE Social sciences  Welfare State Futures; 2004-2021 703 (total,
DIAL (Dynamics of Inequality 18 of which
Across the Life Course) on la- for DIAL and
bor market integration in late Welfare State
adulthood and the transition Futures re-
into retirement, for example spectively)

Completed

CoCanCPG Cancer Cancer regarded as an 2006-2010 3.15°
EUROCOURSE age-correlated illness*
ERA-AGE Ageing Postdoc support program 2004-2012 4.6°
FLARE (Future Leaders of
Ageing Research in Europe),
First Europe-wide Call for
Active and Healthy Ageing
Across the Life Course
WORK-IN-NET  Innovation of “Building the Workplace of 2004-2010 1.937
work Tomorrow”: Shaping work
settings for older people and
intergenerational transfer of
knowledge and experience
1 ERA-NET NEURON (2008).
2 For 2008-2017.
3 NORFACE (2017).
4 CORDIS (2010).
4 Ibid.
6 CORDIS (2009a). CORDIS) (2016b).
7 European Commission (2004).

this context, “translational, collaborative
health research” is supported, which
should contribute to better health and in-
creased well-being as well as more active
and healthy ageing.'®® The budget for this
is 7.47 billion EUR (less than 10% of the
total 80 billion EUR for the entire H2020
program).'”°

Nevertheless, the thematic specifications
of the RFP do not fully reflect the strategic
orientation of the funding of research on
ageing and the life course.

169 European Commission (2015b).
170 European Commission (2013).

Formally under the roof of Horizon 2020
but independent in terms of content, a
number of longer-term and cross-national
associations (with and without their own
EU budget) developed their own strategies
to support research. The common budget-
ary obligations of the associated member
states (usually involving only some of the
EU member states) reflect the EU’s themat-
ic funding priorities. These associations
include ERA (European Research Area)-
Nets, JPIs, Article 185 initiatives, Europe-
an Innovation Partnerships, and European
Joint Programme Cofund Actions. In the
following, we summarize those activities
of such associations that are related to re-
search on ageing and the life course.
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ERA-Nets allow joint announcements
of national funding agencies (Table 2).
Among the current 64 (55 with German
involvement) ERA-Nets (since 2014), less
than 10% can be thematically assigned to
the domain “Health, Demographic Change
and Well-Being”* and only few have clear
references to ageing and the life course.
The only ERA-Net specifically focusing on
ageing (ERA-AGE) hardly involved any
German participants (funded from 2004
to 2015). Among others, several research
funding agencies announced funding of
more than 4.2 million EUR for research
on healthy ageing, which led to support of
six multinational research projects.'”? Fur-
thermore, several postdoc stipends were
awarded (FLARE—Future Leaders of
Ageing Research in Europe). Linkages to
research on ageing and the life course can
also be found in the ERA-Net on neuro-
degenerative diseases; in cancer research
and systems biology, ageing only plays a
role as one of many risk factors. Among
the non-biomedical ERA-Nets, one is on
social inequalities in the life course, and
a completed one is on innovations in the
working world regarding older employees.

Whereas the setting of topics of ERA-Nets
is described as strategic and top-down in
most other fields such as bio-economics or
energy, the field of health is characterized
by a mixture of topics that are defined and
advanced by member states.’ Across the
EU, the ERA-Net instrument is regarded
as hardly being integrated into nation-
al strategies and as having little strategic
power itself due to a lack of initiative on
the part of some member states.”# The
15-year history of the ERA-Net on neu-

171 European Commission, Directorate-General for Re-
search and Innovation (2016). Number of active ERA-
Nets, ERA-Cofund, and ERA-Plus measure according
to https://www.era-learn.eu (retrieved September 12,
2017).

172 The topics were: “Continence,” “Assisted active living,”
“Mobility in daily life,” “Health in nursing homes,”
“Healthy ageing at work and after retirement,” and
“Hearing.”

173 Ibid.

174 European Commission (2016a).

rodegenerative diseases (with German
involvement) shows that it took 5 years
after its foundation in 2003 until the first
calls for research proposals were made in
2008, and until 2015 for a joint strategic
agenda to be formulated."”s

Taken together, the ERA-Nets are never-
theless a significant support instrument
that raised more than 650 million EUR
in total for announcements together with
JPIs in 2016. Particularly the recently in-
troduced co-funding by the EU increased
the budget considerably. In Horizon 2020
it is now necessary to make at least one
call for research proposals in an ERA-Net,
which is then topped up by EU funds.”®
The instrument has thus gained signifi-
cance, and this will benefit the two ongo-
ing ERA-Nets relevant to research on age-
ing and the life course.

Existing since 2008, the European fund-
ing program Joint Programming In-
itiatives (JPIs; Table 3) is another re-
search support instrument of strategy
development across nations. JPIs connect
government departments and funding or-
ganizations of member states and associ-
ated countries, which then agree on joint
goals with the help of researchers.

One of the ten currently active initiatives is
working on ageing in the narrow sense of
the word under the title More Years, Bet-
ter Lives (MYBL). It builds on the findings
of the Joint Academy Initiative on Ageing,
published under the title “More Years,
More Life.” More than 8.4 million EUR
were raised by the participating countries
for the first two calls for research proposals
(in 2015 and 2016). They focused on the ex-
tension of working life and the social state
(the latter without German involvement).
The current call for proposals is on ageing
in the digital world. The German Federal
Ministry of Education and Research [Bun-

175 The Lancet Neurology (2016).
176 Niehoff J (2014).
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Table 3. Joint Programming Initiatives Related to Research on Ageing and the Life Course

JPI Tt Budget (Cals) in EUR'™

Neurodegenerative Diseases

(JPND) 2009-2020
A Healthy Diet for a Healthy Life

(HDHL) 2010-2019
More Years, Better Lives—The

Potential and Challenges of Since 2010
Demographic Change (MYBL)

Urban Europe—Global Urban

Challenges, Joint European Since 2011

Solutions

desminsterium fiir Bildung und Forschung,
BMBF] initiated this funding scheme, but
its management then moved into the hands
of Italian, and later Dutch researchers and
research support organizations.7®

A further JPI concentrates on neurode-
generative diseases. It is the oldest JPI
and was initiated by France, original-
ly focusing on research on Alzheimer’s
disease. With the involvement of 23 EU
member states and another seven coun-
tries including Israel and Canada, it is the
largest JPI (MYBL is the smallest), includ-
ing regarding the budget of its calls for
research proposals.” Between 2011 and
2015, projects and centers (in Germany,
the Deutsches Zentrum fiir Neurogen-
erative Erkrankungen (DZNE) [German
Center for Neurodegenerative Diseases],
one of the JPI founding organizations)
were funded by the EUR with 96 million
EUR in total.®®*® The JPI on nutrition also
includes the contribution of nutrition to
healthy ageing as well as elders’ specific
dietary needs® and was able to provide
50 million EUR of research funds.’®2 An-
other JPI focuses on urbanization and life
styles but does not explicitly refer to age-
ing and the life course. However, popula-

177 Terms are included if this information is publicly
available.

178 JPI MYBL (2016b).
179 Hunter A et al. (2016).
180 JPND (2014).

181 JPI HDHL (2015).
182 JPI (2016a).

96 million
(2011-2015)

50 million

8.4 million
(2015-2016)

41.7 million

tion diversity, settlement patterns, active
lives, and urban environments are investi-
gated aspects and factors that are relevant
for research on ageing and the life course.

The JPI on neurodegenerative diseases is
the only one in this field that has estimat-
ed the funding budgets invested across
the EU and thus created a basis for efforts
to merge or complement research. Many
JPI chairs have indicated a lack of coor-
dination with Horizon 2020 and other
programs and structures on the national
level. An evaluation of JPIs published in
2016 could not find any reference to JPIs
in national research funding policies.'#3

Besides ERA-Nets and the JPI, there is
more large-scale funding of collaborative
projects on the field of ageing and the life
course. Article 185 initiatives (based on
the article of the EU Treaty), established
in 2014, need to be mentioned in this con-
text. In contrast to the loose JPI associa-
tions where consortium member states
can participate in research calls on a case-
by-case basis or not, these initiatives are
a support program scheme with financial
commitments on the part of the involved
EU member states. Among these long-
term initiatives, particularly technological
and medical research are relevant to the
topics of ageing and the life course. From
2008 to 2020 1.4 billion EUR were spent
on, or budgeted for, support of technolo-

183 Hunter A et al. (2016).
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gy in the Active and Assisted Living Pro-
gramme, a sum that is equally distributed
between public and private funds. This in-
itiative lists more than 150 projects, with
German firms or researchers involved in
more than 60 of them and most led by
partners in industry.'84 Between 2009 and
2013, the BMBF made 45 million EUR
available for assistance systems relevant
in old age based on microsystems engi-
neering and information and communica-
tions technology.'®® The BMBF ended its
involvement in this program in 2014.1%°

The Innovative Medicines Initiative (IMI)
was decreed by the European Council in
2008.%7 Tt is the EU’s financially largest
research funding initiative and was also
established as a cooperation between in-
dustry and publicly funded research. From
2008 to 2013, 2 billion EUR were spent
on research, half from the EU budget, the
other half from private industry. Between
2014 and 2020 about 3.3 billion EUR are
to be raised, 1.6 billion of which coming
from the EU. The development of new
medication is the foremost aim of the
IMI.'#8 The greatest part of the IMI budget
(39%) goes to research on infection. In the
second funding period since 2014, geriat-
ric medicine is in special focus and will
receive about 48 million EUR. The sec-
ond strategic IMI research agenda (since
2014) follows the setting of priorities by
the WHO, which puts age-related illness-
es on the ninth place of a priority list.'®

For the European Institute of Technology
(EIT), founded in 2014 within the Horizon
2020 framework, the EU Commission also
selected health and active ageing as one of
the research foci. EIT Health has about 80
million EUR per year available for seven

184 AAL (2014); European Parliament, Council of the
European Union (2008).

185 AAL (2016).

186 KoWi (2016).

187 Council of the European Union (2014).
188 Vaudano E (2013).

189 IMI (2010Db).

years. Healthy ageing is to be achieved via
interventions at the workplace and to pro-
vide support in case of cognitive, motor,
and metabolic dysfunction at work and in
daily life.’° The headquarters are located
in Munich; Mannheim and Heidelberg
are further centers in Germany. It is EIT
Health’s aim to support educational pro-
grams and public campaigns, commercial
applications in the health domain, as well
as applied research under the leadership
of non-academic partners.

In addition, the EU began a 10-year brain
research program (Human Brain Project)
in 2013, involving neuroscience, medicine,
and information sciences. The establish-
ment of infrastructure is at the core of the
program, comprising six technology plat-
forms to share data and also computer ca-
pacity among the scientists involved, but
also to develop computer models and ap-
plications. Studies on ageing or life-course
processes play almost no role at all.*

111.1.4 EU-Funded Research on Ageing and
the Life Course in Germany

Following the analysis of the prioritization
(or the lack thereof) of topics concerning
research on ageing and the life course on
the program level of EU support, the dis-
tribution of funds to research projects is
relevant for this report. Exemplarily, we
consider the largest of the 640 projects
with German involvement to be found un-
der the keywords “ageing/aging.” In the
period of interest, nearly 300 of such pro-
jects were funded with more than 1 mil-
lion EUR each and about 180 with more
than 2 million EUR."92

190 EIT (2015).

191 Exceptions: Krubitzer LA, Prescott TJ (2018); Cala-
brese V et al. (2018) on Parkinson’s disease.

192 From 5th Research Framework Programme (1998) on-
wards. The figure is only an approximation as the key-
word search also leads to, e.g. “ageing power stations”
or nanotechnology. Due to multiple allocations in the
EU project database, it is not possible to delineate clear-
ly how the projects are distributed across disciplines.
This was done by own evaluations based on the title and
abstract. This leads to 112 projects under life sciences,
91 under medicine and health, 97 under natural scienc-
es (including biology), and 55 under biotechnology.




In medicine, the largest project is
SPRINTT (54 million EUR total budget for
5 years), a 3-year intervention study on the
topic of sarcopenia and frailty, with leading
participation of Sanofi and the Universitit
Erlangen-Niirnberg as German research
partners.'s Frailty is also examined in an-
other project (5 million EUR, Universitat
Siegen) in terms of non-medical environ-
mental factors. In 2017 yet another frail-
ty research project began, involving the
Medizinische Hochschule Hannover on the
German side (ADVANTAGE; 3.5 million
EUR for 3 years). This project is based on
the activities of the European Innovation
Partnership on Active and Healthy Age-
ing (EIP-AHA). However, taken together,
research on cardiovascular diseases—in-
cluding projects on medical technology—
receives the greatest share of EU research
funds. About 112 million EUR (public and
private) are invested here, with substantial
participation of Philips, the Charité, insti-
tutes of the Fraunhofer-Gesellschaft, the
universities of Frankfurt, Aachen, Heidel-
berg, and various Max Planck Institutes.
Cancer follows cardiovascular diseases in
second place with about 62 million EUR
(Charité, Deutsches Krebsforschungsz-
entrum, universities of Erlangen-Niirn-
berg, Medizinische Hochschule Hannover,
Tiibingen, Jena, Aachen, and others). At
least two projects with funding of more
than 2 million EUR are on diabetes, mus-
culoskeletal, and liver diseases (univer-
sities of Erlangen-Niirnberg, Dresden,
Hannover, Mainz). In the research on life-
style factors modifying health and ageing,
nutrition is in the focus of attention (uni-
versities of Saarland, Bonn, Heidelberg,
Tiibingen, Mannheim, Regensburg, Erlan-
gen-Niirnberg, Robert Koch-Institut). One
of the largest projects in this context is on
the association between the urban envi-
ronment and the quality of life, in which
longitudinal cohorts are merged (Mindm-
ap; 5.5 million EUR; German partner: Al-
bertinen Krankenhaus Hamburg).

193 IMI (2010a).
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Regarding the biomedical factors of
ageing, organ-related investigations of
pathological ageing are at the forefront,
and they include prevention and care be-
yond the main topic of treatment. In the
domain of brain research, neurodegenera-
tive diseases, particularly Alzheimer’s dis-
ease, are primarily examined. The largest
individual project is on imaging of neu-
roinflammation in neurodegenerative dis-
eases (about 25 million EUR) headed by
Universitat Miinster. On the whole, cellu-
lar/genetic approaches to the examination
of neurodegenerative diseases have pri-
ority. One of these research projects not
only focuses on brain pathology, it consid-
ers the continuum of health to illness (for
Parkinson’s disease, PROPAG-AGEING,
about 6 million EUR, with participation of
the University of Gottingen).

In basic molecular biological re-
search, which does not focus on specific
organs, the largest individual project is
devoted to epigenetic plasticity of the ge-
nome. The epigenetics of ageing is the top-
ic of another large project (IDEAL, over 10
million EUR in total, with the University
of Tiibingen). Nuclear receptors and pro-
teome analyses in the context of ageing and
the biology of the life course are topics of
further large research projects. Deutsches
Krebsforschungszentrum, the University
of Tiibingen, and the European Molecu-
lar Biology Organisation (EMBO) play a
role in most of the large-scale molecular
biological research projects, together with
many other institutes and universities.

Several projects in Rostock and Berlin
(Humboldt-Universitit) focus on healthy
ageing. Furthermore, the merging of med-
ical cohort studies/biobanks is funded in
two projects. The University of Bonn is
involved in a smaller completed project,
and Helmholtz-Zentrum Miinchen (Ger-
man Research Center for Environmen-
tal Health) is participating in an ongoing
large project that is funded with 10 mil-
lion EUR.
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Most projects in the domain of ageing re-
search within the engineering sciences
serve to develop healthcare-related appli-
cations, including individual robots, mi-
crosensors, and with private industry par-
ticipation, pharmaceutical development.
A further area is the use of IT in certain
environments such as health or admin-
istrative facilities, or the urban environ-
ment, as well as by certain groups like
older people. The institutes of the Fraun-
hofer-Gesellschaft are most strongly rep-
resented on the German side. The univer-
sities of Stuttgart, Dresden, Diisseldorf,
Freiburg, Bonn, Hamburg, the Charité in
Berlin, Miinster, and Erlangen-Niirnberg
also play an important part.

In the social and behavioral sciences,
the Survey of Health, Ageing and Retire-
ment in Europe (SHARE) received about
17 million EUR per year (from the 7" RFP
onwards). Furthermore, there are smaller
social-science projects concentrating on
economics, work, and employment, but
also on well-being and social cohesion,
involving universities in Berlin, Bremen,
Hamburg, Vechta, Hannover, and Rostock.

In contrast to the programmatic support
within the focus area “Health, Demograph-
ic Change and Well-Being” (H2020), fund-
ing via the European Research Council
(ERC) is granted only based on the respec-
tive project’s quality and the researcher’s
profile, and the topic is up to the applicant.
Studies funded in this context can be re-
garded as individual support without in-
volvement of private industry and thus as
classical basic research. Accordingly, they
can provide information about which fac-
ets of ageing and the life course are being
investigated without direct programmatic
stipulations.* ERC funding particularly

194 However, it is necessary to consider that, in the
long run, the perception of future career chances,
scientific socialization at programmatically influenced
centers, and appraisals of the prospects of success
at high-ranking journals can impact researchers’
thematic and methodological choices over and above a
concrete call for proposals.

targets research projects promising signif-
icant scientific breakthroughs. Such break-
throughs are mainly expected in high-risk
research with high levels of interdiscipli-
narity.'%

Of the around 370 recipients of an Ad-
vanced Grant and the around 570 recipi-
ents of a Starting Grant that were award-
ed to researchers at German institutions
since 2007 as well as the around 260 re-
cipients of Consolidator Grants since 2013,
about 50 work on questions of ageing and
the life course in the wider sense. Of these
ERC grants, 41 are associated with the
life sciences, all of which are in the con-
text of genetics and cell biology. Cologne,
Munich, Goéttingen, Frankfurt, and Berlin
(Freie Universitat/Humboldt-Universitét)
are the sites that were able to obtain sev-
eral grants. Eight ERC grant allocations
can be classified as being in the social and
behavioral sciences, or in the humanities,
but sometimes in a border area. Two allo-
cations are to be found in the natural and
engineering sciences (informatics and syn-
thetic chemistry/materials research).

In comparison among the European appli-
cants, the granted projects from Germany
are generally more than averagely often in
the life sciences, and this is no different for
ageing research.’?” According to an analysis
by the ERC, the most references to ageing
(excluding neurodegenerative diseases)
among all ERC projects are to be located
in the fields of physiology and endocrinol-
ogy as well as the neurosciences and public
health. In the social sciences and humani-
ties, they concentrate on the field of popu-
lation research/demography.'®

In summary, only few of the ERC Ad-
vanced, Consolidator, and Starting Grants
allocated to researchers in Germany are

195 ERC (2017).

196 For a list of German grantees, cf. Appendix.
197 ERC (2015).

198 Ibid.




for projects referring to old age, ageing, or
the life course. Among those few that do
exist, the proportion of non-biomedical
projects is vanishingly low.

I11.2 Examples of Research Funding
Policies of Other Countries for
Evaluation Guidance: Nether-
lands, Sweden, France, UK, US

Besides the EU research support policies
and the actual funding, it seems helpful to
turn to several European neighbors to con-
sider their policies regarding research on
ageing and the life course. Brief sketches of
national foci and research funding success-
es, along with cited sources based on assess-
ments provided by experienced researchers
on ageing and the life course from the re-
spective country (expert interviews carried
out in April-June 2017) help to identify pos-
sibilities and potentials of funding schemes,
evaluate the German support and research,
and draw conclusions for the German situa-
tion from international experiences.

The numbers of publications or citations
need to be seen in relation to public re-
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search investment, which can be reflected
in the number of researchers (Table 4).1%°
Specifics in publication practices, in terms
of language, formats, and their capture by
international databases also need to be
taken into account when carrying out such
comparisons, so that a contrasting of per-
sonnel and publication statistics can only
provide an approximate assessment of a
country’s research performance. While it
is clear that the listed countries’ research
outputs cannot be directly compared due
to their divergent sizes and research budg-
ets, researchers can neither be classified
by topics nor in terms of their time invest-
ment, productivity, or the quality of their
findings.2°° Nevertheless, particularly no-
ticeable differences in topic-specific pub-
lication rates allow conclusions about the
research foci set in the research funding
policies of a certain country.

Netherlands

From the end of the 1980s onwards, the
Dutch Ministries of Research and of Health
gave important impulses for research on
ageing and the life course with the ageing
research program NESTOR (Nederlands
Stimuleringsprogramma Ouderenonderzo-

Table 4. Research Personnel'in Full-Time Equivalents (FTE) in Comparison to Germany
(Rounded, in Relation to Population Numbers, FTE per 10,000 inhabitants)

Germany
United Kingdom
France
Netherlands
Sweden

1 Personnel in the public and non-profit sector, OECD definition
according to Frascati handbook.

2 Count for 2014.

13.2 17.2 18.8
24.4 26.3 27.3
14.5 14.9 15.82
14.8 15.9 18.5
18.3 19.1 21.9

Source: Main Science and Technology Indicators 2016

199 In particular, the Netherlands and Sweden belong
to the top research countries within the EUR and
associated countries (alongside Switzerland, Denmark,
and Israel) according to the JRC index that relates the
most cited publications, university rankings, patents,
and ERC grants to population size and research and
development investments. The UK, as a country of
comparable size to Germany, is also a front runner.
Hardeman S et al. (2013); OECD (2015).

200 Discussion of input and output in the performance
measurement of research, e.g. Waltman L et al. (2016).
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ek). On the one hand, it stimulated intense
discussion of strategy in its steering com-
mittee, and on the other hand, it supported
the establishment of substantial research
capacities in medicine, psychology, and
the social sciences at various universities,
especially by collecting longitudinal data.
The initiation of the Longitudinal Aging
Study Amsterdam (LASA) fell into this
funding period. Its interdisciplinary ap-
proach (social sciences and biomedicine)
was a response to the observed problem
of fragmentation by discipline. Further
population-based studies were initiated
in Maastricht, Rotterdam, and Den Haag,
and later also in Leiden.

After the initial phase until the mid-1990s,
several funding programs of limited effect
followed until more funds went into re-
search in the framework of the BeterOud
program of the Ministry of Health and So-
cial Matters in 2008-16, albeit only into bio-
medical research (about 80 million EUR in
the first four years). In addition, 65 million
EUR are going into research on dementia
across eight years until 2020. The Europe-
an participation—for instance—in the JPI
on neurodegenerative diseases (JPND) is
part of this research support. As a priority,
funds were provided for new health inter-
ventions, particularly clinical studies.>*

At a low level, the Netherlands Organi-
sation for Scientific Research (NWO) has
funded ageing-related research via pro-
grammatic calls for research proposals.
From 2012 to 2014, the NWO mainly is-
sued calls on the topics of old-age provi-
sion and care in the field of “social securi-
ty”, and from 2008 until 2015 longitudinal
studies were funded within a separate
program (and then merged under the um-
brella of a national infrastructure), among
them LASA, SHARE, and TRAILS as stud-
ies on developmental trajectories and
ageing. In the framework of the national
initiative “Brain & Cognition” 35 million

201 Expert interviews.

EUR were made available for 2010-15. Al-
though ageing and development was not
a separate program area, it is represented
in the three foci of learning, health, and
security.202

In comparison to the longer established
field of ageing research, that of life-course
research is not only smaller, but also more
disparate. The two research communities
and their data infrastructures are not inte-
grated, although ageing research could ben-
efit from the well-developed research in-
frastructure of longitudinal studies whose
participants have meanwhile reached or
even passed middle adulthood.203

In the Netherlands, public and industrial
research funds are merged, especially in
the domain of pharmaceutical research.
The Healthy Ageing Campus of the Uni-
versity of Groningen that was started in
addition to established research groups
in the field of ageing is an example of the
desired integration of public research and
industry in the field of medicine. Gro-
ningen is also the location of the popu-
lation-based LifeLines study that will ac-
company and examine three generations.
The study begins before birth and con-
tinues into very old age. Like the Nation-
al Cohort health study in Germany (that
only begins at age 20 and continues to age
69; see sub-section on BMBF funding of
health research in Section I1.3.1), its focus
is on classical sociodemographic variables
as well as biomedical information. Varia-
bles that describe participants’ experience
and behavior are, if available at all, un-
der-represented. LifeLines is supposed to
capture the interaction of environmental
factors with genetic and phenotypic char-
acteristics with the aim of investigating
healthy ageing and chronic diseases.24
Beyond the University of Groningen, a
research conglomerate of eight medical

202 NWO (2015).
203 Smits CHM et al. (2014).
204 Scholtens S et al. (2015).




research institutions at Dutch universities
(NFU) also put active and healthy ageing
on the agenda in 2011.2%

Furthermore, a national public partici-
pation process on setting the agenda for
research until 2025 was completed in
2015. This agenda lists five societal chal-
lenges to be worked on in research, among
them “Quality of life from childhood until
old age.” Quality of life is understood as
physical, mental, and social well-being.2¢
“Medicine” and “Cognition, brain, and be-
havior” are further foci.2*7 Other strategic
processes take up ageing as an economic
challenge/chance in innovation support
and within the context of regional pri-
oritization such as healthy ageing in the
northern areas of the country. These foci
represent guidelines for the government’s
as well as funding agencies’ research sup-
port policies.2*®

Sweden

Sweden has a special ageing research in-
frastructure. This is promoted by the fact
that, subject to clear data protection reg-
ulations, official registry data are availa-
ble for research (just like they are in the
other Scandinavian countries). They are
linkable by a personal identification num-
ber that every Swedish inhabitant has re-
ceived since 1947 after more than a year
of residence. The registry data comprise
demographic information such as birth,
marital status, moves, education, work,
medical information, income, and resi-
dential situation. This singular data sit-
uation provides Sweden, and the other
Nordic countries, with a considerable ad-
vantage in the (anonymized) longitudinal
observation and research of the life course
and ageing. The Swedish data can also be
used by researchers in other European
countries. The application for data and

205 NFU (2012).

206 DuSRA (2016b).

207 De Haas (2017).

208 NWO (2013); OECD (2014).
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their use is also less difficult and the like-
lihood of permission to link official data
sets with research-initiated studies higher
than in other European countries.

The beginnings of Swedish ageing re-
search are closely associated to indi-
vidual local pioneer studies, mainly the
Gothenburg H70 study, an examination
of 70-year-olds begun in 1970, regarded
as significant for the longitudinal studies
being taken up at that time.2*° The Stock-
holm and the Betula study belong to these
pioneering studies at a time when ageing
research was still in its infancy interna-
tionally. The public healthcare system
with its interest in the needs of older peo-
ple, in provision of care and prevention,
gave the initial impulse for this research,
which science then followed up on.

From 2000 onwards, Swedish ageing re-
search was granted three further sourc-
es of support. First, national population
studies such as the Swedish National
Study of Aging and Care (SNAC) were in-
itiated. Second, calls by the Swedish So-
cial Research Council led to the founding
of several multi- and interdisciplinary
ageing research centers that receive(d)
0.5-1 million EUR per year.?** Third, the
universities have provided funds for the
medium-term support of ageing research.
Thanks to their size and duration, these
programs also support multidisciplinary
collaboration rather than the individual
projects alone.

The founding of competence centers has
led to a concentration of ageing research
in Sweden at the Karolinska Institute’s
Ageing Research Centre (ARC), at the
University of Lund in neurosciences and

209 Davey A, Malmberg B, Sundstrom G (2014).

210 Partial funding by the Swedish Science Council, up to
about 1 million EUR/year for each center for a period
of ten years. Forte (2017). Among others, the Centre
for Ageing and Health (AgeCap), the Ageing Research
Centre (ARC), the Centre for Ageing and Supportive
Environments (CASE), the Centre for Health Equity
Studies (CHESS), and the Swedish Institute on Social
Research (SOFI) are part of this initiative.
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stem cell research, and at the University
of Stockholm in genomics as well as the
fields of applied social and behavioral
sciences such as social policy research and
public health.2® This focus-shaping re-
search support policy has meanwhile been
replaced by strengthened individual fund-
ing, and since 2018, parts of the budget
of renowned centers like ARC have to be
funded by the respective university or via
third-party funds.

In the last five years, research interest in
ageing in Sweden has been further inten-
sified by impulses from Horizon 2020
and the EIT Health. Researchers of aging
and the life course expect positive effects
of the Nordic countries’ plan to unify the
data processing of health and social reg-
isters and of biomaterial databases. The
main aim is to ease and improve the link-
age among molecular-biological, medical,
social, and behavioral research.> The
Swedish National Data Service SND, es-
tablished in 2008, now makes available
approximately 2000 data sets in the health
and social sciences and humanities, and
supports the entire data management pro-
cess as well as training to improve usage.

Ageing and demographic change are
prominent topics in Swedish politics,
which uphold a strong connection to re-
search in this domain. The Commission
on the Future of Sweden that was initi-
ated by the Prime Minister regarded de-
mographic changes, particularly the rise
in life expectancy, the decreasing propor-
tion of the labor force within the popula-
tion, migration, and societal cohesion as
central developments determining Swe-
den’s future in the coming decades in the
context of globalization and the need to
achieve a sustainable economic system.?'s

211 Aksnes DW et al. (2012).

212 Standardization of legal and ethical procedures of ac-
cess and use, technical instruments, especially a com-
mon data platform for researchers. Nordic eScience
Strategy 2007, cf. Norden (2012); NordForsk 2017.

213 Government Offices of Sweden (2013).

The topic of ageing is well represented in
research and innovation policies, not least
to improve public services and achieve
longer working lives and broader labor
market participation with the help of re-
search and development.?

The government has labeled demograph-
ic change as a societal challenge in its re-
search strategy. The main research sup-
port field comprises the life sciences with
a focus on molecular biology. Sweden’s
strategic research aims also feature re-
search on cancer, diabetes, stem cells, and
regenerative therapies, the neurosciences,
and health services research, albeit a lit-
tle less prominently. Regarding research
budgets, epidemiology and psychiatry are
ranked third; specifically, the life course
and health belong to the field of epide-
miology. The thematic foci in this area
are reproductive epidemiology (perinatal
influences), psychiatric impairments in
the life course, and multimorbidity in old
age.25s Cooperation with industry is a stat-
ed political intention.?*

France

Ageing research has also been targeted
by research funding in France over the
past decade. This occurred in the context
of national plans for the strengthening of
prevention and healthy ageing®” that led
to the law passed in 2014 on the “adapta-
tion of society to ageing,” which acknowl-
edges the “Revolution of ageing” as a “sign
of progress of French society.” In light of
consequences for health, residential, and
social policy, medical, particularly geri-
atric, and epidemiological research are
funded via the Ministries for Health and
Seniors, but also via the Ministry for Re-
search. Since the 1990s, so-called Scientific
Interest Groups [groupement d’intérét sci-

214 Government Offices of Sweden (2015).
215 Karolinska Institutet (2015).
216 Swedish Ministry of Education and Research (2008).

217 Broussy L (2014), Pinville M (2013), and Aquino J
(2013) were commissioned by the Prime Minister
to report on the adaptation of society to population
ageing and thus made a significant impact.
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entifique—GIS] bringing several existing
institutions together on a topic (but not
physically under one roof) can be found-
ed via the Centre national de la recherche
scientifique (CNRS). Among them, there
are several biomedical research groups on
ageing and the life course as well as one
that also focuses on ageing in a regional
perspective.?® The Institute for Longevity
and Ageing [L'Institut de la longévité, des
vieillesses et du vieillissement], founded in
2002, resulted from such a GIS.?* It con-
centrates on pathophysiology, research on
medical interventions, and technological
support of old age. 22°

The National Health Research Institute
INSERM [Institut national de la santé et
de la recherche médicale], which is in-
volved in the Institute for Longevity and
Ageing together with CNRS and the In-
stitut national d’études démographiques
(INED), also hosts the population-wide
cohort study GAZEL on the influence of
working conditions on health and disease
in old age, which was established by oc-
cupational physicians in 1989,?*' as well
as the population-wide epidemiological
cohort study CONSTANCES, which builds
on GAZEL. CONSTANCES was started in
2012 to assess the influence of factors such
as environmental pollution, dietary hab-
its, pharmacotherapy, etc. on the health
of the French population.2*> Both studies
collect extensive psychological, sociolog-
ical, and biomedical data and bear great
potential for international cooperation.

218 Expert interviews.

219 With the support of Etienne-Emile Baulieu, then
Vice-President of the Académie des sciences, in
partnership with INED, INSERM, and the Alzheimer
Society, initially funded by the Ministry of Research
with 1 million EUR/year, and via INSERM since 2005.
Available at http://discours.vie-publique.fr/notic-
es/023001747.html (retrieved December 6, 2017).

220 Mariani J, Hansler MF, Baulieu EE (2006).
221 Goldberg M et al. (2007)

222 Zins M et al. (2010). Participants aged 18—69 years,
carried out by the Research Center for Population
Epidemiology and Health (CESP—Inserm/Université
Paris-Sud/Université de Versailles Saint-Quentin-en-
Yvelines—UVSQ) in partnership with the CNAMTS
(national health insurance for employees) and the
CNAV (national pension insurance).

Since 2007, six health service networks so
far have been founded regionally under
the name “Gérontopdle,” where clinical
research and healthcare services collab-
orate with regional administrative units,
companies, senior citizen’s institutions,
and associations. Funding is directed to-
wards the treatment of certain illness-
es such as Alzheimer’s disease as well as
research on the optimal support of inde-
pendent living in old age. In 2015, the net-
work involved about 35 research projects,
eleven of which were carried out nation-
ally as clinical studies. In the past decade
or so, the Ministry of Health has provid-
ed special funding for geriatric-clinical
research, beginning with the “Program
for geriatrics” of 2006, with which clinics
were to be prepared for the coming rise in
geriatric patients.?23

Non-medical ageing research is influ-
enced by EU associations such as the JPIs
or the involvement in SHARE. There are
only a few larger centers such as those at
INED and INSERM, and they mainly tar-
get health issues.?**

United Kingdom

Since the end of the Second World War
the UK has systematically funded longi-
tudinal birth cohort studies. In 1946 the
Medical Research Council (MRC) started
the National Survey of Health and Devel-
opment (NSHD), the oldest study of its
kind.?*> For life-course research, support
of “The Cohort and Longitudinal Studies
Enhancement Resources” (CLOSER) net-
work seems particularly important, as it
merges NSHD and seven further longitu-
dinal studies—four of them birth cohort
studies—to improve their data quality,
allow their linkage and cooperation, and
train researchers in the use of the collect-
ed data.>?®

223 Jeandel C, Pfitzenmeyer P, Vigouroux P (2006); Jean-
del C et al. (2011).

224 Tuchman M et al. (2015).
225 Wadsworth M (2005).
226 CLOSER (2016).
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In the UK, research is funded by disci-
pline-related Research Councils that are
meanwhile united under one roof. Ageing
research was one of the fields on which
five of seven Councils and thus almost
all disciplines collaborated. Initially this
was the case from 2000 in a coordinating
board for scientific consensus in interdis-
ciplinary ageing research. In 2004/5 the
House of Commons focused on ageing
and on ageing research and noted that a
lack of coordination among the Councils
represented the major obstacle for pro-
gress in ageing research. Performance
assessment by the Research Assessment
Exercises (RAE) was also identified as an
impediment as it hindered multi- and in-
terdisciplinary research and thus a funda-
mental approach to research on ageing.>*”
At the behest of parliament, five of the
Research Councils jointly launched the
largest funding program of the UK to date
under the title “New Dynamics of Ageing*
(2005-13).2?® Besides deciding on these
issues, behavioral, biological, clinical, cul-
tural, historic, social, and technological
factors modifying ageing trajectories were
to be examined and improvements for
older people were to be deduced from the
findings.22

A little shifted in time, the five Research
Councils jointly supported three centers
focusing on the ageing brain, frailty, and
health-related quality of life in their pro-
gram “Lifelong Health and Wellbeing”
(2008-15). In the context of this program,
the Medical Research Council developed
its own research strategy. Mental health
and well-being, lifestyle influences on
health, and influences of ageing on health
and independence were designated its
three priorities.2®° In a further step, the

227 Science and Technology Committee (2005).

228 Engineering and Physical Sciences Research Council,
the Biotechnology and Biological Sciences Research
Council, the Medical Research Council, the Arts and
Humanities Research Council, and the Economic and
Social Research Council (2015).

229 Hennessy CH, Walker A (2009). Expert interviews.
230 MRC (2010).

Research Councils agreed to fund “bioso-
cial” research in 2014, i.e. the cooperation
of social-science, biological, and medical
fields to investigate the “dynamic inter-
actions between biology, experience and
behaviour across the course of life.” Be-
yond the funding of databases necessary
for such cross-disciplinary work, the re-
search support of the National Centre for
Research Methods (NCRM) also invests
in the further training of researchers in
social- and life-science methods.?3* A new
overarching initiative with new centers in
the fields of healthy ageing, particularly
involving brain, frailty, and life-quality re-
search are in planning.232

At present, a strategic plan in the biolog-
ical sciences (Biotechnology and Biologi-
cal Sciences Research Council) intends to
support the topic of “staying healthier for
longer as lifespans increase and society
ages”, while feeding the world population
also has a demographical focus among its
priorities.233 The biosciences are to con-
centrate on normal (healthy) ageing as
well as nutrition and exercise. In the nat-
ural sciences (Engineering and Physical
Sciences Research Council, EPSRC), age-
ing is not a separate strategic point, but is
covered by the cooperation programs in
the fields of health technologies, robotics,
mobility, and physical environments. The
MRC places its current research agenda
(until 2019) under two headings, and both
bear a strong relation to ageing research:
the area “resilience, repair and replace-
ment” covers infection research, degener-
ative illnesses, regenerative medicine, cel-
lular research; “living a long and healthy
life” includes molecular biology, interdis-
ciplinary life-course research, as well as
lifestyle and environmental influences on
health.?4 In a call for research proposals,
the MRC selected the UK Dementia Re-

231 ESRC (2014).

232 Research Councils UK (2014).
233 BBSRC) (2014).

234 MRC (2014).




search Institute (UK DRI), newly found-
ed in 2015; so far about 280 million EUR
(250 million UK Pounds) were provided
for research. Initially, it will concentrate
on basic biomedical research.2s5

Government policy concentrates on sup-
porting the employment of older people,
pensions, and public health. In order to
examine the association between employ-
ment and health in old age, the govern-
ment funded research via the MRC Re-
search with 6.5 million EUR (2013-16).23°
At present (2017-19), a reform of care and
social welfare for elders and people of
working age is being discussed.?®” In the
area of healthcare, the reduction of so-
cio-economic health inequality across the
life course and better care for older people
are at the center of debate.

A unique characteristic of the British sys-
tem is the establishment of centers for ap-
plied research under the umbrella of the
What Works network, which was found-
ed in 2013. Following the example of evi-
dence-based medicine, ten such centers are
tasked with collecting scientific evidence
on interventions in education, health, so-
cial and labor market policies, etc, evalu-
ating them in terms of their efficacy, the
importance of target figures, and the qual-
ity of scientific findings (e.g. in systematic
reviews) and subsequently providing the
information to policy-makers in multifac-
eted formats. The Centre for Ageing Bet-
ter as well as the What Works Center for
Wellbeing are two centers that explicitly
focus on ageing and the life course (topi-
cal range: work, physical exercise, coping
with life changes, health and well-being,
culture, education and learning, neighbor-
hoods, and local communities). The Cen-
tre for Ageing Better was founded follow-
ing the work of the Select Committee of the
House of Lords, which recorded in 2013

235 UK DRI (2018).
236 Department for Work and Pensions, UK (2014).
237 House of Commons, Briefing Paper (2018).
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that the UK was insufficiently prepared
for the growing number of older people.®
The National Institute for Health and Care
Excellence and the Early Intervention
Foundation also consider ageing and the
life course in their work.

The effects of Brexit on this research are
difficult to prognosticate, even if the ma-
jority of the described research is not
directly dependent on EU funding. Nev-
ertheless, the adjustments of funding al-
locations that will be necessary as a con-
sequence of Brexit will probably lead to
far-reaching restructuring of the British
research landscape, and that will also af-
fect ageing research.

us

The most important, but by no means only
funding institution for ageing research in
the US is the National Institute on Aging
(NIA), which was founded in 1974. It in-
cludes biological, clinical, social-, and be-
havioral-science as well as neuroscience
ageing research. Some of its funds are in-
tramural and go into its own research, but
the majority are extramural. With 55%,
the neuroscience domain receives the
highest portion and has experienced the
largest increase of the past years.2s® Cur-
rently, the NIA has an annual budget of
1.6 billion US$ (about 1.49 billion EUR).

The NIA is one of 27 institutes carrying
out health research that belong to the Na-
tional Institutes of Health (NIH) under
the U.S. Department of Health & Human
Services. With its focus on ageing, this
institution is not quite aligned with the
disease-oriented funding of the other NIH
institutes. Nevertheless, the contrast is
not sharp: on the one hand, dementia re-
search is also supported via the NIA, and
on the other hand, issues of ageing also
via other NIH research. Across the whole

238 Select Committee on Public Service and Demographic
Change (2013).

239 NIA (2016).
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NIH, about 2.8 billion US$ are spent on
ageing research annually. The largest sum
of more than 6 billion US$ is awarded to
cancer research and about 5.2 billion US$
go into research on infectious diseases.>+°
Alzheimer research obtained about 1.1 bil-
lion US$ in 2015, and about 40% of that
sum came from the NIA.

The foundation of the NIA and its early
history had some special characteristics
that are also instructive for today’s situ-
ation. In contrast to the other health re-
search institutes that are devoted to con-
crete illnesses such as diabetes or cancer,
the NIA was set up to investigate healthy
(normal) as well as pathological ageing.
As the research field was still young and
not very developed, funds were not only
issued for research projects, but also for
coordination and institutional support,
namely for the establishment of centers,
cooperative programs, and infrastructural
support at the universities. In comparison
to other NIH institutes, innovative fund-
ing formats involving large sums for such
programs and constituting a broad scien-
tific competence network, were essential
to strengthen the visibility and attractivity
of this research. In addition, the support
of foundations, associations, media, and
members of the House of Representatives
and the Senate played an important role,
particularly in securing funds.2+

However, the NIH paradigm of estab-
lishing institutes to study specific diseas-
es also proved formative for ageing re-
search. Especially in the beginning years,
the budgetary security of the NIA only
seemed achievable by showing compe-
tence for an illness. This resulted in the
repeatedly criticized “Alzheimerization of
aging” over the following years. Neverthe-
less, research on this disease still makes
up about half of the NIA budget.2+

240 Duplications possible, estimate for 2017. NIH (2016).
241 Khachaturian ZS (2006a/b).
242 Hudson RB (2013).

Meanwhile the NIA supports 29 Alzheim-
er centers and about the same number of
centers on demographic, economic, so-
cial- and behavioral-science, biological,
and minority-related research at universi-
ties across the US. Furthermore, it funds
numerous longitudinal studies, graduate
and postdoctoral training programs as
well as data infrastructure such as cell
repositories, the Health and Retirement
Study (HRS), or the development of plat-
forms for the harmonization of ageing
studies, etc.

A large share of the NIA budget goes to
the HRS, a representative, longitudinal
national survey of the population of over-
50-year-olds carried out since 1990. It
has served as a model for many national
surveys in other countries, for example,
the European SHARE study.* During
HRS preparation, it became clear that in
terms of content and disciplines, existing
studies concentrated on an overly-narrow
range of questions, and they neither con-
sidered the full spectrum of interacting
factors that influence ageing nor assessed
population groups such as women and
ethnic minorities adequately. In 2006 the
data collection was extended to include
biomarkers and genetic factors as well
as additional psychosocial and economic
aspects.># In an evaluation of 51 longi-
tudinal ageing studies that are stored in
an NIA-funded database,># it was shown
that cognitive functioning, physical heath,
socio-economic factors as well as predic-
tors of mortality and morbidity are mainly
examined.># Increasingly, biomarkers are
now also measured and data are harmo-
nized.2

243 ELSA in UK, SHARE in Europe, JSTAR in Japan,
KLOSA in Korea, CHARLS in China, LASI in India,
MHAS in Mexico, HAALSI in South Africa, most of
which are also partially funded by the NIA.

244 Sonnega A, Weir D (2014); Hodes RJ, Suzman R
(2015); Hauser RM, Weir D (2010).

245 NIA (2013b).
246 Stanziano DC et al. (2010).
247 Hauser RM, Weir D (2010).




In 2013, the so-called GeroScience Inter-
est Group (GSIG) established itself as one
of more than 9o scientific interest groups
in the NTH. It aims to link research across
the disease-specific institutes and connect
biological ageing research and biomedi-
cine.?#® In high-ranking workshops (sum-
mits), the GSIG announced the endeavor
to fund studies that apply basic biolog-
ical knowledge from ageing research to
medical questions, and to include more
environmental factors, whereas personal
characteristics like those examined in the
behavioral sciences play a lesser role.2+

Since 2007, the NIA has organized sev-
eral ageing summits on cognitive ageing
and research on Alzheimer’s disease to
promote research on interventions and
on topics such as resilience. However, the
behavioral and social sciences see their
importance for research on health and
healthy ageing questioned by the NIH and
NIA, as stated in a report in 2014.%5°

In 2016 the US Congress passed the “21%
Century Cures Act,” which grants the NTH
funds for focus initiatives in 2017-22.
This includes 1.8 billion US$ for cancer
research (until 2023), 1.5 billion US$ for
the BRAIN Initiative, and 1.4 billion US$
for precision medicine.?* Since 2013, be-
yond about ten NTH institutes, the BRAIN
Initiative involves further federal offices,
the National Science Foundation, foun-
dations, universities, industrial partners,
etc. Science experts have calculated that
the funds required by the BRAIN Initia-
tive add up to 4.5 billion US$ for a decade
from the NIH alone.>?s>

248 The term “geroscience” was originally coined by scien-
tists at the Buck Institute. Since 2007, it is used in the
NIH context. Lithgow GJ (2013); Cire B (2016); NIA
(2016¢); Sierra F (2015).

249 Alliance for Aging Research (2017).
250 NIA, NACA (2014).
251 Bonamici S (2016).

252 The BRAIN Initiative | The Alliance. Available at:
http://www.braininitiative.org/alliance (retrieved
January 25, 2018); Underwood E (2014). Bargmann C
et al. (2014).

“ Research Landscape: Conditions of Research on Ageing and the Life Course

Policies on ageing and seniors are insti-
tutionalized in US politics by, among oth-
ers, the Senate Special Committee that
has already existed since 1961. The White
House Conference on Aging, a dialogue
event that prepares many legislative acts
and has brought many topics to the polit-
ical agenda, also started in 1961. In 2015,
the Obama administration held the sixth
and last such conference so far, which fo-
cused on sociopolitical issues. Many vocal
interest groups ensure the topic’s contin-
uing relevance.2s3

[11.3 Setting Research Foci and
Funding in Germany

111.3.1 Research Funding by the Federal
Government

An Overview of Research Expenditure
In Germany, the expenditure for research
and development (R&D) has risen in abso-
lute terms, but only to a limited extent rel-
ative to the GDP. Only since 2015 does it
seem to grow again.>** Regarding per-cap-
ita spending, Germany only reaches the
eighth rank behind Switzerland, the US,
Sweden, and others (2015).25 The propor-
tions of R&D funding have also not sig-
nificantly changed. Funds for universities
and uncommitted funds for support and
research organizations constitute slightly
less than half of the state’s R&D support.
About 12% are allocated to the support of
industry-related R&D.25°

The Federal Government has become one
of the most important donors of third-par-
ty funding for research and financed more
than 60 000 research projects with over 9
million EUR between 2005 and 2015, 60%

253 Day CL (2014).

254 Based on planning figures of the Federal Government;
see Dehio J, Rothgang M (2017).

255 OECD (2017).

256 R&D in technology development and growth of
productivity in private industry. This includes relevant

activities by the Fraunhofer Gesellschaft and the
Helmholtz Association. Rammer C, Schmitz F (2017).
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Figure 1. Federal Expenditure on Research and Development by Government Department

(2017)

Expenditure 2017

3,501.2

1,174.8

All departments

16,622.5

. Federal Ministry of Education and
Research

. General Fiscal Administration

. Federal Ministry for Economic Affairs
and Energy

Federal Ministry of Defence

. Federal Ministry of Food and Agriculture

Federal Ministry of Federal Ministry of
Transport and Digital Infrastructure

in million EUR

320.4

. Federal Ministry of Health
. Federal Chancellery

Sum of further not-shown
departments

. Federal Ministry for the Environment,

. Other departments

Nature Conservation, and Nuclear Safety

Source: Federal Ministry of Education and Research, calculations by German Centre for Higher Education Research and Science
Studies, updated 03/2017. Further data available at http://www.datenportal.bmbf.de/1.1.4

of which were granted to universities and
non-university research institutions, and
about 36% to private industry. The Fed-
eral Ministry of Education and Research
(BMBF) spends the most federal funds on
research by far (Figure 1).257

The Federal Government’s Research
Agenda

“Ageing” was first mentioned as a separate
topic in the (2011-16) Federal Govern-
ment’s “Forschungsagenda zum demo-
grafischen Wandel” (“Das Alter hat Zuku-
nft”) [Research agenda on demographic
change (Old age has a future)]. The agen-
da described selected societal and indi-
vidual aspects of ageing and demographic
change as well as social-policy aims of the
former government and translates these
into expectations for application-orient-
ed research. The Federal Government’s

257 Rammer C, Schmitz F (2017).

funding programs were listed as well.?®
The “Forschungsagenda” was not recog-
nizably based on the state of research or
the landscape of relevant research institu-
tions. An evaluation was announced, but
has not (yet) been presented.?* The pro-
gram comprised funding of about 415 mil-
lion EUR for five years, the greatest part of
which (360 million EUR) was to be spent
on technology support.2*® Many referenc-
es to ageing were made in the context of
the health domain, on whose R&D activ-
ities the Federal Government spent about
1.4 billion EUR in total (2016).2%

The agenda coincided with a “Demografi-
estrategie” [Demography strategy] that
was passed in 2011 and 2015. Its focus was

258 BMBF (2011c¢).

259 As of 09/2018. Cf. BMBF (2011b).
260 Deutscher Bundestag (2012).

261 BMBF (2018).
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on the domains of employment with the
aim of securing growth and the sustaina-
bility of public finances and social security
systems as well as the cohesion of a diver-
sifying society, and urban and rural living
conditions.26?

BMBF Funding of Health Research

An important infrastructural decision on
the support of health research regarding
demographic change was already taken by
the Federal Government in 2010. With the
explanation that population ageing would
be accompanied by “dramatically increas-
ing numbers of patients,” and inspired by
the NTH and strategies set in the US,2% the
BMBEF set up six Health Research Centers
devoted to common population diseases,
like the NTH research on infectious diseas-
es, cardiovascular diseases, lung diseases,
cancer, neurodegenerative diseases as well
as diabetes (the latter two already since
2009). The establishment of two further
centers, one on psychiatric disorders and
the other on child and adolescent health,
was decided in 2018. They are conceived
as nationwide networks under the umbrel-
la of the Helmholtz-Gemeinschaft, linked
to universities, and they also include fed-
eral institutes.?* From 2011 to 2015, 700
million EUR were invested in the centers
and along with 1.5 billion EUR for pro-
ject funding at these institutions.?*> The
Deutsches Zentrum fiir Neurodegenerative
Erkrankungen (DZNE) [German Center
for Neurodegenerative Diseases] is about
twice the size of the other institutions (in
terms of budget and personnel).2%

The centers link basic life-science, clin-
ical, population-related, and healthcare
research on the most common diseases.

262 BMI (2017b).
263 Interview with Annette Schavan, cf. Lossau N (2011);
Bundesregierung (2012).

264 In the establishment phase, the university clinics/in-
stitutes had to undergo a competitive process whereas
the Helmholtz participation was already determined.
More information on the governance: WR (2017).

265 Bundesregierung (2012).

266 WR (2017).
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They have proved their positive effect
within the science system. In its evalua-
tion of 2017, the German Council of Sci-
ence and Humanities [Wissenschaftsrat]
stated that translational research on the
specific disease domains profits from the
network structure of the centers.?” Even
if funds were granted to projects so far (as
of 2017), these medium- and long-term
investments into structures (rather than
projects), are of particular significance for
science.

Longitudinal studies, particularly those
surveying the entire population, are cen-
tral for research on ageing and the life
course and form crystallization points
for knowledge fields of the health, social,
and behavioral sciences. Longitudinal
studies can also provide policy-makers
with essential information on causal re-
lationships, albeit this potential remains
under-utilized.2%® In particular, it is neces-
sary to move from “the collection of quan-
titative observations” to their “qualitative
evaluation.”?% A new longitudinal study of
20- to 69-year-olds, the German National
Cohort study (NAKO Gesundheitsstudie),
is being carried out by universities, the
Leibniz-Gemeinschaft, and the Helm-
holtz-Gemeinschaft since 2014 and is
funded by the BMBF together with the
participating federal states (Ladnder). In
the first ten years about 256 million EUR
are intended for NAKO. The study is con-
ceptualized to go on for 20-30 years and
is intended to reveal causes of widespread
diseases such as cancer and diabetes as
well preventive measures. Biomedical and
social variables play a role in this epide-
miological study.?”° The Survey of Health
in Pomerania (SHIP)—which has been
funded since 1996, and has meanwhile
been complemented by analogue studies

267 WR (2017).

268 Overview of population-wide longitudinal studies:
German National Academy of Sciences Leopoldina et
al. (2016).

269 WR (2016).
270 Cf. https://www.nako.de
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in Brazil and Poland—is mainly funded by
the BMBF and the federal state Mecklen-
burg-Western Pomerania. This study is
carried out at the University of Greifswald
and collects data on diseases, but also on
the family, work, nutrition, social rela-
tionships, and healthcare provision.>”

Since 2015, the BMBF funds research on
the neuronal basis of active ageing, that is,
healthy brain ageing and antecedents of
diseases, as a five-year project with about
15 million EUR.>”> Within its life-science
support focus on system biology, the BMBF
funded a line of research that is specifically
aimed at applying system biology to ageing
topics with 47 million EUR from 2009 to
2017.278 This targeted the development of
therapies for age-related illnesses using
molecular-biological approaches.

In the 2015-18 period, the BMBF spent 50
million EUR on the “Action Plan Health-
care Research,” which was developed un-
der the impression of demographic ageing
and the increasing proportion of the old
and very old among patients. Besides indi-
vidual research projects, structural meas-
ures such as networks, research groups,
centers, and professorships in gerontolo-
gy and geriatrics are also funded.>7+

BMBF Funding of Engineering Sciences

Alongside health, the BMBF placed a sup-
port focus on ageing and technologies (hu-
man-technology interaction, information
and communication technologies (ICT),
and mobility and assistance systems). The
commitment of the BMBF to this field
was based on the support of microsys-
tem and information technology whose
application, e.g. for sensor technology
in domestic settings, was meant to open
a new market mainly for elders.?> The
BMBF was the foremost German funding

271 Volzke H (2012).

272 BMBF (2017a).

273 BMBF (2017b).

274 BMBF (2016e).

275 Hampicke M et al.(2011).

agency in this field. A large proportion (ca.
40%) of the projects again concentrated
on health and the provision of care. The
focus is on ICT. Robotics, which seems
especially interesting from the perspec-
tive of technology development, is only
the topic of a small (but meanwhile grow-
ing) proportion of the projects.?” With
its technology research agenda that was
passed in 2015, the BMBF has practical-
ly untied its support of technology from
the former target group of old people.?”
An evaluation of the results of the previ-
ous focus has not yet been carried out, at
least not in a publicly accessible manner.
Aside from funding of the developing as-
sistance systems in care, the new research
support program is no longer specifically
geared towards research on demograph-
ic topics or managing societal challenges
that are concretely related to demograph-
ic change. Until 2020, 70 million EUR is
to go into this field annually.

BMBF Funding of Research on Work and
Related Topics

As well as technology and health, the
BMBF also supported ageing research in
the fields of the working world and vo-
cational training, particularly in 2011-14,
with about 37 million EUR via its pro-
gram on applied research on work, with
a demographic facet, in which research-
ers collaborated with companies or trade
associations.?”® In the following program
“Zukunft der Arbeit” [The future of work]
(until 2020), the focus is on the conse-
quences of technological change. Demo-
graphic change is not a separate field of
activity, but rather it emerges in the con-
text of maintaining health and employa-
bility.27

276 Jokisch M, Wahl HW (2015). Following a positive-
ly-rated Forsa survey on the acceptance of robots in
domestic settings commissioned by the BMBF, the
ministry launched a call for tenders on the develop-
ment of autonomous robots with assistance functions
in the summer of 2016. Forsa (2016); BMBF (2016b).

277 Funded by the BMBF in 2016—2020 with more than
350 million EUR. BMBF (2015).

278 BMBF (2011a); BMBF (2014).
279 BMBF (2016a).




Research at technical colleges on “Social
innovation for quality of life in old age”
(SILQUA-FH) involving topics such as so-
cial work, health, and care was supported
from 2009 to 2015. Nationwide the BMBF
funded more than 80 projects with about
29 million EUR.2% In the following round,
the specific focus on old age was dropped.
Since 2017, the funded research on social
innovation focuses on digitization and
health.z%

In 2011, the first of two BMBF-funded
waves of the cohort study “lidA — leben in
der Arbeit” began. This study at Bergische
Universitat Wuppertal collects data on the
effects of employment on the health of the
baby boomer generation until retirement.
It is being continued since 2018 with joint
funding from the DGUV (German Social
Accident Insurance), the Deutsche Rent-
enversicherung (the German pension in-
surance organization), the Barmer health
insurance, and the federal state North
Rhine-Westphalia.

BMG and BMFSFJ Funding of Research
on Dementia

The “Allianz fiir Menschen mit Demenz”
[alliance for people with dementia] is a
positive German example of coordination
among research institutions and profes-
sional associations, scientific benchmark-
ing of national dementia strategies, and
evaluation of at least its own agenda (all
this is sadly lacking elsewhere),%2 even
if its scientific results have not yet been
evaluated. Furthermore, the agenda for
research on dementia set by the Federal
Ministry for Family Affairs, Senior Citi-
zens, Women and Youth (BMFSFJ) and
the Federal Ministry of Health (BMG)
emphasized the need for interdisciplinary
collaboration between clinical research,
social and behavioral sciences as well as
epidemiology. An evaluation of the con-

280 PTJ (2016); Braun A, Rosenbaum O (2016); Biihrer S
et al. (2016).

281 BMBF (2017c).
282 Kirchen-Peters S, Hierscher V (2013).
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crete form of collaboration and which
conditions are conducive or obstructive
for interdisciplinarity is required.

Federal Departmental Research Insti-
tutes

In the other federal departments, the
long-term substantive foci set for depart-
mental research institutes are of particu-
lar importance (Table 5). Healthy ageing
as well as participation in the labor force
and effects of work (usually until retire-
ment age) are the listed institutes’ re-
search topics.

The German Centre of Gerontology
[Deutsches Zentrum fiir Altersfragen,
DZA] was established in 1974 and is in
the remit of the Federal Ministry for Fam-
ily Affairs, Senior Citizens, Women and
Youth [Bundesministerium fiir Familie,
Senioren, Frauen und Jugend, BMFSFJ].
Initially it was mainly responsible for col-
lecting relevant information. Beyond its
documentation tasks and providing po-
litical advice, it has strongly expanded its
research activities since the 2000s and
predominantly studies the living situa-
tions of older people from the perspective
of the social and behavioral sciences and
with a view to social policies (incl. health-
care research). Participation in the labor
force, volunteering, poverty, and health as
well as participation of people depending
on care and of migrants in old age are at
the center of attention.?®3 The administra-
tive offices of the Federal Government’s
Report on the Elderly [Altenbericht], the
German Ageing Survey [Deutscher Al-
terssurvey], and the German Survey on
Volunteering [Freiwilligensurvey] are lo-
cated there. The DZA received about 2.7
million EUR annually as basic funding
from the BMFSFJ (2015) as well as var-
ying amounts of project support, around
0.7 million EUR in 2015.2%4

283 Tesch-Romer C, Simonson J (2015).
284 BMF (2017); WR (2008).
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Table 5. Departmental Research (Direct Project Funding by Ministries and via Departmental

Research Institutes)*

Ministry

Departments

Family Affairs, Senior
Citizens, Women and
Youth

Foci of Direct Project Funding by

Research Institute(s) in Respective
Remit and Their Research/Funding
Emphases

Deutsches Jugendinstitut
Growing up in Germany, Childhood,
Youth, Transitions

Deutsches Zentrum fir Altersfragen
(DzA)

Statistical data on the life course,
Old age

Education and Re-
search

Labour and Social
Affairs

Interior, Building and
Community

Health

Environment, Nature
Conservation and
Nuclear Safety

Food and Agriculture

Transport and Digital
Infrastructure

Research at technical colleges—So-
cial innovations for the quality of life
in old age (SILQUA-FH)

Pension schemes and provision for
old age

Fordernetzwerk Interdisziplindre
Sozialpolitikforschung [Support
network for interdisciplinary social
policy research]

Research on provision of care and
disease avoidance/control

New since 2016: Innovation fund on
qualitative further development of
care in public health insurance, incl.
research on provision of care

Structure prognoses, cf. BBSR

* The English translation of the German institutions is provided in the text.

Institut fur Arbeitsmarkt- und
Berufsforschung (IAB)

Life chances and social inequali-
ty, Educational and occupational
trajectories, Unemployment and
participation, Labor market and

social security

Bundesinstitut fiir Bevolkerungs-
forschung (BiB)

Research groups

1) Demographic change and world
population,

2) Ageing and mortality,

3) Mortality follow-up of NAKO
Gesundheitsstudie

Robert Koch-Institut (RKI)

Healthy ageing

Bundesinstitut fir Bau-, Stadt- und
Raumforschung (BBSR)

im Bundesamt fiir Bauwesen und
Raumordnung (Bonn)
Urban/regional development and
demography

Thinen-Institut
Demography and rural areas

The Federal Institute for Population Re-
search [Bundesinstitut fiir Bevolkerungs-
forschung, BiB] was founded in 1973 by
decree of the Federal Ministry of the In-
terior [Bundesministerium des Innern].
Besides the statistical registration of pop-
ulation developments and international

collaboration, the BiB concentrates on fa-
milial constellations and ways of life, mo-
bility, and migration, as well as popula-
tion ageing, especially the potentials that
the gained years of life offer for employ-
ment, voluntary work, and generational
cohesion. An important reason for set-



ting this focus is the expected beginning
of the baby-boomers’ retirement in 2020.
The BiB carries out many surveys, such
as the Generations and Gender Survey or
the longitudinal Transitions and Old Age
Potential (TOP) study on the transition
into retirement. The BiB’s basic funding
amounts to about 3.5 million EUR (2017,
target).285

The Institute for Employment Research
[Institut fiir Arbeitsmarkt- und Berufs-
forschung, IAB] is integrated in the Fed-
eral Employment Agency [Bundesagen-
tur fiir Arbeit] and is also an important
institution for research on aspects of the
life course and ageing, primarily in terms
of working life and pensions. Trends and
topics such as digitization and its influ-
ence on changes of the labor markets and
working life are investigated by the IAB as
well as special groups on the labor market
such as elders, refugees, or long-term de-
pendents on social security payments.

At the Robert Koch-Institut (RKI), a de-
partmental research institute in the remit
of the Federal Ministry of Health [Bun-
desgesundheitsministerium], the topic of
health in old age was initially raised in the
context of health reporting and as a the-
matic focus.?®® “Healthy ageing” across
the life course is anchored in the RKI’s
research planning since 2018. Non-com-
municable diseases play a special role for
healthy ageing as well as the complexity
of contributing lifestyle factors. Special
groups such as children and youth, the
socially disadvantaged, or very old people
receive particular research attention.

Research Funded by Public Insurance
Providers

Besides government departmental sup-
port, the research funded and carried
out by the Deutsche Rentenversicherung
(German pension insurance organiza-

285 BMI (2017).
286 RKI (2010).
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tion) in the area of provision for old age
and rehabilitation needs to be mentioned
regarding the “work-related effects of
chronic diseases, disability, and cop-
ing with disability”® (providing about
750,000 EUR annually). The organization
collaborates closely with universities and
makes its data available for research. The
“Forschungsnetzwerk  Alterssicherung”
(FNA) [research network on provision for
old age] was established by the Deutsche
Rentenversicherung and not only offers
project funding since 2001 (mainly for
economic and sociological research), but
also supports junior scientists and awards
prizes. With the support of a central of-
fice, this network has become a forum of
exchange that also continually integrates
researchers via colloquia and is active in
policy advice.

The statutory health and care insurances
support model projects in the field of car-
egiving with their own research depart-
ments. Scientific evaluations are funded
in the medical domain. Research data are
provided via the research data center of
the Federal Statistics Office [Statistisches
Bundesamt] or in direct cooperation with
the statutory health insurances. Since
2014, data on healthcare provision from
across the insurances are available for
the first time.?®® Via the health insuranc-
es’ innovation fund, 75 million EUR were
granted to research on healthcare provi-
sion in the 2016-19 period.

111.3.2 Research Priorities in the Helmholtz
Association

In the Helmholtz Assocation (HGF), age-
ing research falls into its “Health” area; it
is the HGF’s stated long-term goal to im-
prove healthcare and quality of life ,into
old age.”?® About 20% of its budget, that
is, about 590 million EUR in 2017, were

287 DRV (2015).

288 Detailed overview of all data of the social security
providers: Schubert I, Swart E (2014).

289 HGF (2016).
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earmarked for this aim.?®° Nonetheless,
there is no Helmholtz-Institut for broadly
based interdisciplinary ageing research.
In the eight German Centers for Health
Research (DZG) and other overarching
initiatives, there is no explicit focus on
ageing or the life course.

In 2017, the funds for health research
were allocated to cancer (43%), gene-en-
vironment influences on common diseas-
es (23%), diseases of the nervous system
(15%), infectious diseases (11%), and car-
diovascular and metabolic diseases (7%).
Although research on ageing processes
plays a role across all of these foci, the
DZNE (almost 80 million EUR in 2017) is
the Helmholtz health center that can best
be identified with life-course and ageing
research in terms of topics and structure.
As neurodegenerative diseases (and not
only those) occur more often in later phas-
es of life and can develop across longer pe-
riods of time, it seems necessary to study
them from a life-course perspective. This
is taken into account by the DZNE’s newly
established Rheinland Studie, which ex-
amines health trajectories of people from
age 30 until old age, as well as by DZNE
research groups, for example, on ageing
and cognition or on adult neurogenesis.
The DZNE'’s agenda also anchors the link-
age between at least some relevant disci-
plines, namely biology, clinical medicine,
epidemiology, and healthcare research.
Within the Helmholtz-Zentrum Miinchen
[German Research Center for Environ-
mental Health], the Institute for Epide-
miology studies health behavior in old age
based on the KORA-Age study, which is
located there. The HGF addresses the top-
ic also in the AmPro consortium on Age-
ing and Metabolic Programming.

The Munich center also plays a role in
research on the genome, environmental

290 Core funding budget in 2017: 591 million EUR plus 158
million EUR third-party funding, share of which for
Health Research Centers and Berlin Institute of Health
(BIH) ca. 90 million EUR, cf. HGF (2018).

factors, and ageing to “understand causes
of disease molecularly.” 2* The so-called
“Querschnittsverbund” (an HGF-internal
association on a cross-cutting topic) on
regenerative medicine (“Technology and
Medicine”) regards the elderly in particu-
lar as a target group for the development
of biomaterials, another focus set by the
HGF.

The HGF regards the modeling of brain
processes as a “key technology” and is in-
volved in the European Human Brain Pro-
ject via the Forschungszentrum Jiilich.
The development of the brain across the
life course is also studied at the Institute
of Neuroscience and Medicine in Jiilich
(“Decoding the Human Brain” program),
mainly to treat illnesses more commonly
occurring in old age, like the DZNE.

111.3.3 Research Priorities in the Leibniz
Association

A Leibniz Institute for broadly based in-
terdisciplinary ageing research does not
exist; the Leibniz Institute on Aging —
Fritz Lipmann Institute (FLI) is focused
on biomedicine with an emphasis on cell
biology. Within the Leibniz Association
[Wissenschaftsgemeinschaft  Gottfried
Wilhelm Leibniz e.V., WLG], 12 institu-
tional thematic research alliances were
formed in the last ten years, in which the
collaborators were to be integrated in
joint multi- or interdisciplinary research
projects. Each of these alliances receives
600,000-680,000 EUR for 6-8 years,
supplemented by own and third-party
funds. They are primarily concentrated
on exchange, the promotion of junior sci-
entists, and the initiation of collaborative
projects for which third-party funds are to
be acquired. The structure of collabora-
tion is loose and therefore external eval-
uation has considered it “questionable”
that research competencies can be pooled
sustainably. Furthermore, these allianc-
es are not conceptualized with a view to

291 HGF (2018).
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Table 6. Leibniz Research Alliances on Ageing and the Life Course

Research Alliances Leadership Relation to Ageing Research

Healthy Ageing

Leibniz Education Research
Network (LERN)

Leibniz Institute on Aging —
Fritz Lipmann Institute (FLI)

Leibniz Institute for Educational
Trajectories; German Institute

Biomedicine, research on cog-
nition, urban development, and
the labor market

GSOEP, NEPS, lifelong learning
and educational trajectories

for Adult Education — Leibniz
Centre for Lifelong Learning

Health Technologies

Leibniz Institute of Photonic

Age-associated diseases

Technology (IPHT)

Bioactive Compounds and
Biotechnology

Leibniz Institute of Plant
Biochemistry (IPB), Leibniz

Active-substance research,
infrastructure integration

Institute on Aging — Fritz
Lipmann Institute (FLI)

Sustainable Food Production
and Healthy Nutrition
(ATB)

rapidly opening up new research areas or
taking innovative approaches.2

One research alliance is on ageing re-
search, while a few others have links to the
topic. In these structures, ageing research
is mainly biomedical in nature. The Lei-
bniz Research Alliance “Healthy Ageing”
was established in 2014 and is led by the
FLI. It encompasses 20 institutes that car-
ry out joint projects in focus groups. Be-
sides biomedicine, research on cognition,
urban development, and the labor market
are most strongly represented.?s The alli-
ances on health technologies, sustainable
food production and healthy nutrition,
bioactive compounds and biotechnology,
and on education research also take up
ageing-related issues (Table 6).

In the new Leibniz Institute for Educa-
tional Trajectories (Bamberg), the large-
scale NEPS with over 100,000 partici-
pants investigates the educational and
competence development of six cohorts
ranging from newborns to adults (1956-
86 birth cohorts). It is currently being dis-
cussed whether the trajectories of the lat-
ter cohort are to be continued into old age

292 Hering J et al (2017).
293 WGL (2016).

Leibniz Institute for Agricultural
Engineering and Bioeconomy

NutriAct: Study on dietary pat-
terns of 50- to 70-year-olds

and supplemented by age-specific data
collection. This would open up interna-
tionally unique research opportunities.2%
The GSOEP (see section on longitudinal
studies) at DIW Berlin [German Institute
for Economic Research] also belongs to
the Leibniz Association. It has established
itself as an important instrument for re-
search on life courses. As well as questions
about the socio-economic status of various
age groups (from birth, but not continu-
ously for all cohorts), income, familial,
and educational trajectories, childhood
influences, well-being and health, as well
as personality and cognitive functioning
(since the early 2000s), are studied with
GSOEP data by researchers from a variety
of disciplines.

The Leibnizinstitutes focusing on econom-
ics investigate issues of ageing to varying
degrees. Demographic change has been
established as a cross-cutting theme at
the RWI — Leibniz Institute for Economic
Research for more than 15 years, analyz-
ing the influence of population ageing on
public finances, labor markets, and health
costs, for instance.?% Besides GSOEP, the
DIW Berlin also focuses on demography

294 Blossfeld HP, RoBbach HG, von Maurice J (2011).
295 E.g. Neumann U (2016).
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and the population, on pension, family
and social policies, among others. The ifo
Institute — Leibniz Institute for Econom-
ic Research at the University of Munich
has a focus on population economics and
studies the association between macroe-
conomics and familial decision-making.
The life course is also relevant at the ifo
Center for Economics of Education. The
Halle Institute for Economic Research
(IWH) does not study demography but it
does list a few publications on poverty in
old age, for example.*® The Institute for
the World Economy (IfW) in Kiel does
not have a relevant focus area. At the
WZB Berlin Social Science Center, a re-
search group is working on the relation-
ship between demography and inequali-
ty, for example, with internationally and
historically comparative studies on the
transition into retirement.?” The GESIS
— Leibniz Institute for the Social Sciences
in Mannheim is also part of the WGL as
an infrastructural institution. Studies on
socio-economic and educational inequal-
ity, on the quality of life, on family struc-
tures as well as changes in values, and on
political attitudes belong to its portfolio.
Apart from the German component of the
OECD study PIAAC, assessing key adult
competencies, GESIS does not have a spe-
cific research focus on ageing and the life
course, but does carry out many surveys
such as ALLBUS or the European and In-
ternational Social Survey that each collect
interesting social and also behavioral in-
formation.

With the ScienceCampus format, the WGL
promotes cooperation with universities
on topics relevant to research on ageing
and the life course such as healthcare
challenges in regions with shrinking and
ageing populations (Essen), regenerative
ageing (Jena), behavioral brain sciences
(Magdeburg), as well as education in in-
formational environments (Tiibingen).

296 E.g. Kumpmann I, Githne M & Buscher HS (2010).
297 E.g. Aisenbrey S, Fasang A (2016).

111.3.4 Max Planck Society

A Max Planck Institute (MPI) for broad-
ly based interdisciplinary ageing research
does not exist. However, the Max Planck
Society (MPS) has designated ageing and
demographic change as one of its topics
for the future. In the document entitled
“Research Perspectives 2010+,” a Pres-
idential Committee stated that “Aging
healthily, living longer,” brain research,
comparative genomics, neuronal plastici-
ty, developmental potentials, heterogene-
ity, and social interaction as well as (from
2014 onwards) ageing societies belonged
to the Society’s strategic topics. Research
on aspects of ageing and the life course is
carried out at the following MPIs: MPI for
Biology of Ageing (Cologne), parts of the
MPI for Human Development (Berlin),
MPI for Demographic Research (Ros-
tock) as well as parts of the MPI for Social
Law and Social Policy (Munich), which
also hosts the coordination of the SHARE
study. The MPS funds a third of the
SHARE expenditure for data collections
in Germany. The interdisciplinary Ber-
lin Aging Study (BASE), which began as
an extensive interdisciplinary cross-sec-
tional study of 70- to over-100-year-olds
in 19908, was continued longitudinally,
and then carried on with a new sample in
BASE-II (2009-17), was coordinated at
the MPI for Human Development (MPIB)
in Berlin.?* BASE was a project carried
out jointly by the MPIB and five further
Berlin research institutions or universities
with the support of the BMBF. Molecular
and clinical medicine as well as social and
behavioral sciences cooperated in the con-
text of BASE. Both BASE and BASE-II are
involved in the EU-funded Lifebrain pro-
ject on cognitive development across the
life course.

The MPS is currently supporting two in-
stitute-wide research initiatives on neu-
rodegenerative diseases and on the psy-

298 Mayer KU, Baltes PB (1996).
299 Lindenberger U et al. (2015).




chopathology of cognitive ageing and has
funded a virtual International Max Planck
Research Network on Aging (MaxNe-
tAging) since 2004. Furthermore, there
are International Max Planck Research
Schools that are devoted to graduate
training in the field of research on ageing
and the life course. The newly established
Max Planck Schools in the realms of cog-
nition and life sciences are not specifical-
ly oriented towards ageing and the life
course, but they do offer links. The MPIs
for Biology of Ageing and for Demograph-
ic Research are particularly active in the
promotion of junior scientists with sev-
eral research groups on ageing or the life
course.

111.3.5 Fraunhofer-Gesellschaft

None of the Fraunhofer Institutes is de-
voted to broadly based research on ageing
and the life course. A link to ageing in the
Fraunhofer-Gesellschaft is created by the
alliance for the development of so-called
“age-appropriate  assistance systems”
(Fraunhofer Ambient Assisted Living
Alliance AAL) that now encompasses 11
institutes. “Older, disabled, and care-de-
pendent persons” are identified as the
main user group. The projects are located
in the fields of medicine and care, habita-
tion, and communication. The Fraunhofer
Alliance benefits from the relevant EU
funding and engaged in the preparation of
research political recommendations and
an AAL research strategy in 2008-10 as
much as in networking between research
and companies.3°°

In individual projects, the Fraunhofer
Institute for Industrial Engineering also
focused on topics such as ageing and
age-heterogeneous work forces or care in
old age.

In the following, universities are consid-
ered in the context of DFG funding rather
than separately.

300 AAL (2016).
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11.3.6 DFG Funding Programs

Whereas general research framework
conditions as they are discussed and
shaped in the DFG committees for clinical
research, genetic research, animal-experi-
mental research, and IT infrastructure are
also relevant for research on ageing and
the life course, two more recent initiatives
are particularly relevant. “Biogerontology
and Geriatrics” is institutionalized as a
sub-section of the medical review board
since 2012. An initiative of three geron-
tological-geriatric societies preceded the
foundation of this section, but it was not
aiming for a limited biomedical section.
So far, only few funded projects can be
identified that are ascribed to this field.
Furthermore, at the end of 2017, the DFG
issued a programmatic announcement in-
viting applications for six-year research
groups to strengthen public health re-
search in interdisciplinary cooperation of
disciplines such as demography, epidemi-
ology, psychology, health economics, legal
studies, statistics, and medical disciplines.
However, the announcement did not con-
tain any reference to ageing or a lifespan
perspective.

Besides these two positive strategic deci-
sions, long-term support in the themati-
cally open large-scale funding schemes
such as Collaborative Research Centers
[Sonderforschungsbereiche (SFB)] and
Clusters of Excellence have a particular
effect regarding structure formation due
to their duration, size, and networking.
In principle, they enable interdisciplinary
cooperation and further development, but
are also built on strong discipline-specific
projects and smaller cooperation groups.
In the following, we therefore examine
how research on ageing and the life course
is represented in such joint projects and
other programs. An overview of the rele-
vant DFG projects (including individual
projects) can be found in Chapter III.

A life-science SFB on “Environment-In-
duced Aging Processes” was funded from
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2007 to 2012 in Diisseldorf. In the SFB
scientists investigated molecular ageing
processes in skin and developed models
of transfer to medicine. Currently, several
subprojects within SFBs on the homeosta-
sis of skin (Cologne), chronic infections
(Hannover) as well as chemical and bio-
logical principles of cellular proteostasis
(Konstanz) are working on questions of
ageing and the life course from a medical
or biological perspective.

In the field of molecular and cellular bi-
ological life sciences, the Cluster of Ex-
cellence “Cellular Stress Responses in
Aging-Associated Diseases” (Cologne) is
being funded. Among the Clusters of Ex-
cellence, ageing also plays a role within
the realm of hearing (Hannover), in the
neurosciences, particularly for neurode-
generative diseases (two clusters: Munich,
Berlin, generally: Tiibingen), and in the
investigation of cellular networks (Hei-
delberg).

The DFG funds Clinical Research Units
[klinische Forschungsgruppen] on “Mo-
lecular and Cellular Aging” (Ulm), on
“Regeneration in Old Age” (Charité) as
well as (longitudinal) trajectories of psy-
chosis (Munich). Age-associated epige-
netic changes are studied in the context
of treatment of leukemia (Freiburg). In
non-cellular biology, two Research Units
[Forschungsgruppen] investigate the
interactions of fecundity and longevity
(Freiburg) as well as early influences on
adult behavior (Bielefeld). In nutritional
research, trace elements are examined in
the elderly (Potsdam).

Two of the four funded DFG Research
Centres also relate to the biology of age-
ing, namely the Centre for Regenerative
Therapies Dresden (CRTD, also supported
as a Cluster of Excellence) and the Centre
for Nanoscale Microscopy and Molecular
Physiology of the Brain in Gottingen. Of
108 Priority Programmes [Schwerpunkt-
programme], “Education as a Lifelong

Process” (Bamberg) for use of the NEPS
data and “German Labor Market in a Glo-
balized World: Challenges through Trade,
Technology, and Demographics” (HU Ber-
lin und Mannheim) are the two social-sci-
ence and economics programs focusing on
aspects of ageing and the life course. The
program “Emerging Roles of Non-coding
RNAs in Nervous System Development,
Plasticity and Disease” in Gottingen is
based on molecular and cellular neurosci-
ence and also investigates the nervous sys-
tem at different stages of its development.

Two Scientific Networks [wissenschaft-
liche Netzwerke] sponsoring junior re-
searchers’ work on ageing and the life
course are being funded since 2016 (“Im-
ages of Aging: Via a Dynamic Life-Span
Model to new Perspectives for Research
and Practise”—psychology; “Being Young
— Growing Older: Temporalities in Tran-
sition”—educational science).

Internationally the DFG is setting pri-
orities by participating in joint Europe-
an funding, the so-called ERA-Nets. The
DFG does not coordinate a thematically
pertinent alliance, but is part of an ERA-
Net in the social sciences that supports
the examination of inequality in the life
course from 2016 to 2021 (“Dynamics of
Inequality Across the Life-Course: Struc-
tures and Processes (DIAL)” (projects at
HU/Alice Salomon Hochschule (ASH)
Berlin, Bamberg, ZEW — Leibniz Centre
for European Economic Research in Man-
nheim). In cooperation with China, the
DFG also supports research on population
change in the facets of family, migration,
and caregiving.3** Furthermore, the DFG
funds several longitudinal studies.

111.3.7 Funding of Junior Researchers: Gradu-
ate Schools and Research Groups

From 2006/07 onwards, seventeen grad-
uate schools on ageing and life-course
topics have been started, sixteen of which

301 DFG (2014).




remain active. Three of them focus on
genetic aspects of ageing, two on psychi-
atric issues, one on geriatrics. The oth-
ers are distributed across the social and
behavioral sciences and economics (e.g.
educational science, psychology, sociol-
ogy, demography); the humanities are
represented in three (one of which has
been concluded). The engineering scienc-
es are lacking; one graduate school is also
open for students of architecture. Rather
than ageing in the narrower sense, the life
course is emphasized in the social sciences
and economics; it is also mostly part of an
overarching field: the graduate school on
“Microeconomic Determinants of Labor
Productivity” explicitly refers to demo-
graphic change, the Bamberg Graduate
School focuses on educational trajecto-
ries and also social inequalities across the
life course, and the Berlin PhD program
“Public Economics and Inequality” deals
with social and tax policies and social in-
equality across the life course. The school
on social change in the working world
considers individual biographically or
historically differentiable groups as well
as changes of social order broadly; the
school on migration and its consequences
takes a cross-generational perspective.

Graduate schools are mainly funded by
the DFG (7), the Max Planck Society (3),
and the Hans Bockler Foundation (3).
Heidelberg stands out as a site with three
research schools alone.

In the area of junior research groups,
the DFG is well represented with its five
thematically relevant Emmy Noether
Groups. The MPS also supports postdocs;
junior research groups are mainly located
at the MPI for the Biology of Ageing (Co-
logne) and the MPI for Demographic Re-
search with reference to work and health
(Rostock). Further junior research groups
at the Helmholtz Centers and Health Re-
search Centers (e.g. Deutsches Zentrum
fiir Diabetesforschung, DZD, or DZNE)
indirectly contribute to ageing research.
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At the postdoctoral level, there is a lack
of opportunities in Germany for interdis-
ciplinary training on the challenges of re-
search on ageing and the life course like
that offered elsewhere, for example, by the
Carolina Population Center, University
College London (Soc-B) for graduates, or
the interdisciplinary ESRC-MRC-Scheme
(bridging social sciences and biomedi-
cine) for postdocs.3°2

111.3.8 Non-Profit Organizations and
Endowments

Non-profit organizations and endow-
ments supporting research on ageing and
the life course are mainly active on topics
in the humanities, social, and behavioral
sciences as well as medicine and nursing
science. Besides the allocation of funds
to independent research and the estab-
lishment of infrastructure, there are also
some foundations that collect data them-
selves and thereby become relevant actors
in the field: particularly, the Bertelsmann
Stiftung and foundations close to politi-
cal parties. Academization and the use of
scientific methods have also entered into
the practice of other organizations such as
associations or corporate consultants and
have led to the production of research-rel-
evant knowledge, but often without peer
review and without reference to previous
research work or scientific context. We
do not consider this form of information
production on ageing and the life course
further. We only include foundations here
with an annual funding volume of more
than one million EUR that are awarded
externally (Table 7).

The largest funding agency in ageing re-
search is the Robert Bosch Stiftung, which
intensively supports geriatric research
and teaching since 2002; for example,
by endowing professorships (almost 4
million EUR for chairs for geriatrics in
Aachen, Heidelberg, and Goéttingen) and
a graduate school (about 10 million EUR

302 CPC (2018); ESRC, BBSRC (2018).
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for the graduate program “People with
Dementia in Hospitals”, involving more
than 50 people). Ageing research pro-
jects on topics such as living environment,
technology, sports, etc. are also funded.
Spending on such projects (without geri-
atrics) reached 1.5 million EUR in 2016.

In 2003-13, the Jacobs Foundation fund-
ed the Jacobs Center on Lifelong Learning
at Jacobs University Bremen as an inter-
disciplinary ageing research center with
about 8.7 million EUR (CHF 10 Mio).

With 5 million EUR, the Volkswagen-
Stiftung mainly funded projects in the so-
cial sciences and humanities on “Individ-
ual and Societal Perspectives of Aging,”
with foci on changes of the working world,

risk prevention, and images of ageing from
2008 to 2011. Other programs such as the
“Key Issues” [Schliisselthemen] were also
applied to questions of ageing research,
mainly by researchers of the social and
behavioral sciences, and humanities.

The Dietmar Hopp Stiftung supported re-
search in geriatrics in Heidelberg for over
ten years with about 2.8 million EUR and
funds further studies in ageing research.

Other Non-profit organizations and en-
dowments such as the Schader-Stiftung,
Becker-Stiftung, BHF Bank Stiftung,
Hertie-Stiftung, and the Daimler und
Benz Stiftung fund projects or professor-
ships with programmatic reference to re-
search on ageing and the life course.

Table 7. Large Foundations Funding Research on Ageing and the Life Course*

Foundation Annual funding budget (total) Funding areas (only in relation to
ageing and the life course)

Robert Bosch Stiftung 100 million EUR

VolkswagenStiftung 150 million EUR

Dietmar Hopp Stiftung
average 1995-2017)

Hertie-Stiftung 20-25 million EUR

Jacobs Foundation 20 million CHF
Korber Stiftung 4.8 million EUR
Daimler und Benz 2.9 million EUR

Stiftung

Thyssen Stiftung 15.6 million EUR (2017)

Schader-Stiftung Not specified

Approx. 37.4 million EUR (annual

Old age; dementia

Aging and the life course (various
thematic calls for proposals)

Healthy ageing

Aging and the brain

Aging and lifespan development

Demographic change

Human-environment-technology
interactions, e.g. robotics in care,
growth and population, stress and
burnout

Aging (no agenda, funding of
research fields of the life and social
sciences and humanities according
to proposals)

Aging and residence, dementia,
regional demography, mainly as
scientific events

*Details provided according to the foundations’ annual reports and websites. Unless otherwise stated, an assignment of the annual

funding budgets to specific funding areas is not possible.




[11.4 Conclusions: Research
Landscape—Conditions

EU Funding of Research on Ageing and
the Life Course

In summary, the EU-funded projects
largely match the program set by the EU
research support system, which is clearly
focused on funding research on biomed-
ical and technical aspects of ageing. Ac-
cordingly, the EU supports the life and
engineering sciences, whereas questions
of ageing play a secondary role. In com-
parison, projects on individual and soci-
etal shaping of longer lives or broader in-
terdisciplinary initiatives are funded to a
much lower degree. It is striking that the
numerous strategic agendas for ageing re-
search from earlier years have not gained
entrance into current EU funding. Strate-
gy papers on personalized medicine (albe-
it put together without reference to ageing
research) and by the alliance on “Active
and Assistive Living” for the field of tech-
nology are the only exceptions.

EU funding is concentrated on research
on age-correlated illnesses and their bi-
ological mechanisms, particularly at the
cellular level. Interventions oriented to-
wards successful or healthy ageing are
mainly medical and therapeutic, and in
terms of funding volume and the number
of supported projects, directed towards
technical applications in medical care and
towards support of private industry.

The addition of geriatrics to the medical
initiative IMI, which is the EU’s largest
funding instrument besides technology
support, was long overdue and very wel-
come. Neurodegenerative diseases are a
particularly strongly represented topic,
both in the ERA-Nets and in the JPIs. Nu-
trition research, geriatrics, urban devel-
opment, and—slightly lagging behind in
financial terms—social inequality across
the life course are further topics of Euro-
pean collaborative research.
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Existing institutional structures such as
the DZNE or the Fraunhofer Assisted Ac-
tive Living alliance appear to make it easier
for players in science to participate in deci-
sion-making within the EU funding system
regarding content and react accordingly.
With the BMBF’s focus on support of re-
search collaborations on neurodegenera-
tive diseases and technological assistance
systems, Germany has also influenced the
development of research foci in the EU.

In the case of open funding (i.e. ERC
projects initiated by researchers), it be-
comes clear that the topics of ageing and
the life course in the narrower sense are
under-represented, and among the few
ageing-related projects, those with mo-
lecular-biological approaches are in the
majority.

With very few exceptions, no system-
atic content evaluations of the focus
on “Health, Demographic Change and
Well-Being” were carried out by the
Commission. Likewise, possibilities for
researchers to carry out joint analyses
across the boundaries of their projects
are lacking. Finally, the transfer of find-
ings of applied research into society that
is institutionalized is only performed by
companies, and does not occur at all for
commercially less interesting findings or
economically less attractive target groups.

Benchmarking Research Policies of Oth-
er Countries

Sweden, France, the Netherlands, the UK,
and the US have all made ageing, demo-
graphic change, and quality of life core top-
ics of social and research policies. The pro-
longation of working life and health across
the life course are two important topics on
the political agenda, and it is hoped that
research will yield promising findings.

In all of these countries, concentrated
strategic funding—of centers, programs,
infrastructure, and targeted further ed-
ucation—has successfully led to research
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capacities being established and devel-
oped, and specific topics have evolved
in each country. In view of its high com-
plexity, such programmatic support and
science-strategic discussions among ex-
perts are of great importance for ageing
research to overcome discipline-specific
and local fragmentation and sustainably
establish the topic and research field in
larger research structures such as univer-
sities or funding agencies.

Especially thought-provoking is the UK’s
extraordinary measure of establishing a
common interdisciplinary ageing research
program across the Research Councils
that originally funded projects separately
by research areas. The very early initiation
and funding of the UK’s longitudinal stud-
ies as well as their use is also exemplary.
In particular the systematic scientific pro-
cessing of evidence on interventions by
the What Works centers with their clear
focus on ageing and well-being across the
life course represents a successful connec-
tion between research and application.

In the US, the existence of the NIA that is
divided into social, behavioral, neurosci-
ence, biological, and medical areas, pro-
vides opportunities for its own research
as well as the support of basic, overarch-
ing research on non-pathological ageing,
among others. Notably both individual re-
search applications and announcements
for research centers are frequently in-
terdisciplinary in nature. The balance
among research areas in funding as well
as the balance between basic and applied
research or between disease-related and
health-oriented research is an ongoing
topic within the framework of the NIH.
In evaluation, one needs to consider that
although the NTA has its own budget, it
is smaller than the budgets of the other
NIH institutes that are focused on specific
diseases. Coordination attempts such as
those by the GeroScience Interest Group
to concentrate on the joint cellular ageing
processes that arch across diseases are

indicative of the continuing content-wise
and strategic convergence of the biology
of ageing and medicine, at least. Via giant
billion-dollar programs on brain research,
the US also place particular emphases on
Alzheimer’s disease, cancer, and person-
alized medicine. These emphases affect
all research activities, not least by concen-
trating funds and program coordination.

Research on ageing and the life course is
also given special prominence in Sweden.
The ten-year funding of several ageing
research centers as well as the continual
efforts to achieve an excellent longitudinal
data infrastructure need to be highlight-
ed. The regional networking of geriatric
healthcare and research in France should
be stressed. In the Netherlands, ageing
research benefited from the early atten-
tion paid to interdisciplinary cooperation
between the social and biomedical scienc-
es and the establishment of longitudinal
studies. An emphasis was later placed on
“healthy ageing” in the funding of medical
research. Not least, the unique nationwide
public participation in the setting of fund-
ing priorities in research policies (Dutch
National Research Agenda) is noteworthy,
in which the quality of life in very old age,
broadly interpreted, as well as physical,
mental, and social well-being are consid-
ered highly important. In medicine and
neuroscience, preventive approaches—for
instance—regarding healthy lifestyles and
behavior, as well as topics such as lifelong
learning and the reduction of social ine-
quality are also funded.

However, in all of these countries, the
funding of biomedical ageing research
notably exceeds that of all other areas by
far. This financial concentration leads to
the social and behavioral sciences orient-
ing themselves towards health issues and
the research areas of human capital/work,
while ageing-related topics of the cultur-
al sciences and humanities hardly attract
any attention in research on ageing and
the life course.




Funding Policies of the German Federal
Government

Topics of research on ageing and the life
course are mainly funded by the Federal
Government if they are linked to diseases
and care or technological applications: in
this respect, the research support provid-
ed strongly resembles that of the EU. At
the BMBF, the largest research funding
agency within the Federal Government,
the thematic area of demographic change
was tapered down to a technological focus
in terms of organization and content. The
various governmental departments (e.g.
ministries for economics, health, family)
restrict their research funding to their re-
spective responsibility. However, this ad-
ministratively understandable approach
does not do justice to the complexity of
ageing and the life course.

In the extramural research funding pro-
vided by these departments, but also in
their own research institutes such as the
IAB, BiB, RKI, and DZA—notwithstand-
ing their important contributions to
questions of research on ageing and the
life course—the potential for synergy and
cooperation remains underutilized even
though it would be particularly important
for these questions.

In its funding of medical research, the
Federal Government places an empha-
sis on the centers for research on disease
complexes and on healthcare without
making ageing an explicit research top-
ic. In this context, it needs to be noted
that in the US (NIH), research separated
by diseases and without consideration of
ageing is meanwhile regarded as too inef-
fective (see GeroScience Initiative).3°3 In
contrast, in clinical cell and molecular bi-
ology, biological ageing itself could be es-
tablished as one of the BMBF funding foci
besides diseases such as cancer.

303 Kennedy BK et al. (2014).
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An important, albeit financially less
well-endowed addition was the support of
projects of the technical colleges, mainly
related to regional planning and health-
care provision, as well as the studies of the
government departmental research insti-
tutes such as DZA, BiB, IAB, Bundesan-
stalt fiir Arbeitsschutz und Arbeitsmediz-
in [Federal Institute for Occupational
Safety and Health], and Bundesinstitut
fiir Berufliche Bildung [Federal Institute
for Vocational Education and Training],
via which topics of the working world are
studied. Accordingly, ageing research in
the social and behavioral sciences—which
is usually under-represented in govern-
mental research funding policy—was at
least granted some attention, as was the
RKI with its epidemiological data collec-
tion on life courses.

Many important domains of the life
course such as the quality of life, culture,
law, and politics, or the effects of being
embedded in a physical environment (cit-
ies and communities) are completely left
out of research funding. Even extended
social-policy debates like those held by
the Federal Parliament [Bundestag] about
welfare indicators, which have direct im-
pact on the shaping of individual lives and
thus also ageing, were not included in the
research agenda. In the field of health,
the funding of geriatrics, public health/
epidemiology, and palliative medicine is
underdeveloped, a deficiency that is par-
ticularly glaring in view of the focus on the
health aspect of ageing. In relation to oth-
er disciplines, the support of technology
is very pronounced, although the funding
agencies have not yet evaluated its bene-
fits for (interdisciplinary) ageing research
and for the population, and the gains are
deemed to be rather modest.34

The BMBF agenda “Das Alter hat Zuku-
nft” is not primarily driven by ongoing
research. The evaluation of the funded

304 Kucharski A, Merkel S (2018).
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projects in terms of their effects (on indi-
vidual ageing/life courses and societal con-
sequences)—as was urged for technology
funding by the academic community—does
not seem to be making any progress.3°s

Extramural Research Institutions

First of all, it must be stated that there is
no institute for broadly based research
on ageing and the life course in Germany.
The main focus of extramural research on
ageing and the life course, represented by
part of the work carried out at individual
institutes, is on the investigation of dis-
eases and on molecular-biological basic
science. However, research on age-appro-
priate assistive systems and—to a lesser
extent—educational research, demogra-
phy, sociopolitical science, and economics
is also represented. Social and behavioral
longitudinal studies on developmental
trajectories in Germany—which can be
regarded as major drivers of research ac-
tivities—have primarily been established
at extra-university institutions. Research
funding by extramural research organiza-
tions seems to be more varied and strongly
based on science compared with federal
support. The formation of alliances in the
Leibniz Association are an important and
suitable way to overcome the restrictions
by institutes and their programs. Howev-
er, it must be ensured that funding is also
provided for infrastructure personnel and
for support programs, at least for pilot
studies, to maintain and foster the allianc-
es’ dynamics. The present budgets of these
alliances seem to be too low. Furthermore,
they are structured for networking and ex-
change rather than for collaborative devel-
opment of new research projects.

The same is the case for the networks in
the Helmholtz-Gemeinschaft. The setting
of research foci by the German Centers
for Health Research does not appear to
allow steps beyond the disease paradigm,
but it is precisely here that interdiscipli-

305 German National Academy of Sciences et al. (2015a).

nary research groups on ageing (not only
in biomedicine, also in association with
the social and behavioral sciences) could
substantially stimulate and extend the
investigation of both disease and health
processes.

DFG Funding of Research Alliances

At present, the DFG funding programs are
not integrating disciplines lying far apart
to do justice to the complex research ques-
tions of research on ageing and the life
course. Within this field, the life sciences
are mainly benefiting from the coordinat-
ed DFG programs. Only two priority pro-
grammes involving life-course and ageing
research fall into the realm of the social
sciences, a further emphasis in this area
was set by participation in a European
alliance. Research on ageing and the life
course in the humanities is not to be found
in any program. Since 2012, open applica-
tions are possible in the newly established
medical sub-section on biogerontology
and geriatrics, but it has only been able to
approve a very small number of applica-
tions. It remains to be seen whether the
discipline-wide announcement of public
health topics will also benefit research on
ageing and the life course.

Foundations supporting research have
set important impulses in some areas of
research on ageing and the life course. By
funding research and teaching, the Rob-
ert Bosch Stiftung has made a particular
contribution to research in geriatrics, but
also to ageing research more broadly, and
has ensured the establishment of research
capacities. Its commitment certainly con-
tributed to the Federal Government’s
decision to support geriatrics. However,
aside from the programmatic funding of
the VolkswagenStiftung on ageing plas-
ticity about ten years ago, concentrated
calls for proposals have remained rare
overall, whereby foundation funding is
more likely to go to existing research than
being able to shape structures or extend
thematic reach.
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IV. Current Priorities in Research on

Ageing and the Life Course

IV.1 An Overview of Research on
Ageing and the Life Course in
Germany

The funding policies presented in the
preceding chapter should be reflected in
the discipline-specific and thematic foci of
research on ageing and the life course in
Germany. Based on publications and the
research projects of the past decade rep-
resented in important databases, we now
examine whether such foci can be iden-
tified and where possible deficits lie. For
evaluation purposes, German research
is compared with that of several Europe-
an countries and the US and also judged
against the strategic research challenges
for research on ageing and the life course
generally discussed internationally (see
Section I.5). A large proportion of research
is carried out in international academic ex-
change, so that an assessment of research
on ageing and the life course in Germany
against the backdrop of other countries’
research seems worthwhile and necessary.

Research on ageing and the life course is
not uniquely characterized as belonging to
adiscipline based on the respective journals
and societies, or university faculties. The
often-interdisciplinary nature of this re-
search and the cross-sectional relevance of
questions of ageing and the life course con-
tribute to the lack of a restricted portfolio
of scientific media on which an assessment
of the distribution of this research field by
discipline and topic could be based.3°

306 Examples are the investigation of the lifespan of C.
elegans in Toxicology Letters, mortality or medical
topics in mathematical journals, or social inequalities
and demographic developments related to agricultural
economics.

Therefore, we assembled projects and
publications with the help of relevant key-
words. A keyword-based search yields a
very large number of results that can be
categorized according to disciplines or
research fields using the publication da-
tabases’ journal classifications. However,
journals are often classified into several
categories, so that a certain fuzziness re-
mains. Publication formats are further-
more very different depending on the re-
spective research fields and disciplines,
which means that publication databases
are also rather restricted in this respect.3%7
The institutional affiliation of authors
could in principle also be selected as an
indicator of a main discipline, but this in-
formation is not available in all databases.
A more detailed assessment of disciplinary
affiliation could also be achieved by means
of a detailed semantic description of the
research field that would need to be made
concrete in an iterative matching process
with the respective publication’s findings.
The available thesauri (e.g. from GESIS on
the social sciences or from the ZBW — Lei-
bniz Information Centre for Economics)
are not suitable for this specific purpose.
Creating a semantic index and applying it
to research on ageing and the life course
has the scope of a research project in it-
self. However, it would be worthwhile to
achieve systematic and updateable over-
views of thematically-linked research in
this, or some other manner to make coop-
eration of distant disciplines easier.

Furthermore, the DFG and EU funding
databases are sources for evaluation of re-

307 The complete Web of Science databases of 2006—17
were analyzed.
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search activities as well. However, the the-
matic sorting of the latter is also imprecise.

In order to balance these inaccuracies,
we compare the content of research foci
of research on ageing and the life course
in Germany with those of other European
countries (Sweden, Netherlands, UK, and
France) and of the US to ascertain wheth-
er differences can be made out that are
not only due to the restrictions (regarding
discipline-specific presence in publication
databases) common to the analyzed coun-
tries.

In a second step, we additionally carried
out searches on two examples of subtopics
that allowed detailed analyses. A shorter
list of hits upon publication database
searches made it easier to check and filter
the publications’ relationships to ageing
and the life course. The subtopics were se-
lected to ensure that they were significant
for as many disciplines as possible and
characteristic for current ageing research.
The first subtopic was “Cognition and De-
mentia,” and the second was “Poverty and
Social Inequality,” both in respect to age-
ing and the life course. The results were
evaluated by experts.

Publications by Discipline

The search terms included the following
dimensions of research on ageing and the
life course:

= The state of being old (denoted by
terms such as old, older, aged, senes-
cent, centenarians, pensioners, life ex-
pectancy, etc.) and age(ing) (terms like
ageing, age-correlated, etc.),

= the life course (lifelong, life span, lon-
gevity, etc.),

= terms encompassing several phases of
life as well as old age (intergeneration-
al, adulthood, etc.), and finally

= the discipline-specific expressions and
entries (demographic, geriatric, geron-
tological, etc.).3°8

In recent years, the number of research ar-
ticles on “ageing” in the narrow sense (only
search terms: aging/ageing) has strongly
increased, likewise the number of scientific
publications. For example, in the biomed-
ical domain, the number of publications
with German participation has more than
doubled from 2012 to 2015 alone.3* An-
other example is the psychology of ageing
in Germany. The increase in publications
has been continual over the last fifteen
years, whereby a two- or even threefold
rise in the number of ageing-related pub-
lications can be seen in this time period.3*

Research on ageing and the life course in
Germany is characterized by a high pro-
portion of biomedical publications in the
entire publication output. This follows
a general research trend and can also be
seen in the benchmark countries of the
US, Sweden, France, UK, and the Neth-
erlands.?* Within this spectrum, German
researchers, compared to the other coun-
tries, publish more in biochemical and mo-
lecular-biological, genetic, pharmacologi-
cal, and neuroscientific journals as well as
in medical journals in the fields of surgery,
cardiovascular diseases, and oncology. The
country comparison also reveals that few-
er German publications are on healthcare
and geriatric research. Population-based
health research is furthermore not of-
ten linked to social science. The medical
subdisciplines are hardly associated with
each other in questions of ageing and the
life course. In the life sciences, research
on ageing and the life course is generally
strongly concentrated on diseases.

308 See Appendix for complete listing.

309 PubMed: Rising from about 800 in 2012 to over 1700
in 10/2016 (aging/ageing).

310 PubPsych: Rising from about 400 in 2004 to 1400 in
2014 (aging/ageing) with a European background;
from about 100 in 2004 to about 300 in 2016 in Psyn-
dex with a German background.

311 Web of Science search for years 2006—2016.




Another clear difference to the compari-
son countries lies in the weighting of so-
cial sciences and humanities in terms of
publication numbers. Both research areas
are proportionally much less represented
in German research on ageing and the life
course than they are in the UK, Sweden,
and the Netherlands, in particular.3?

Topical Priorities in the Individual Disci-
plines

Judged by the number of DFG-funded
projects, topics related to ageing and the
life course are also mainly found in the life
sciences, with molecular-biological, neu-
roscience, and clinical-therapeutic ori-
entations. Social and behavioral sciences
only made up about half the number of
life science projects. In the humanities,
projects from educational research played
a role, as did a few from law, ethnology,
religious, and literature studies. 3'3

In the following, the research fields are
presented in more depth, and their con-
tent is evaluated with a view to their the-
matical foci and their deficits.

IV.1.1 Basic Research in Biology, Medicine,
and Neurosciences

In biology, research on molecular-bi-
ological facets of cell ageing is also pre-
dominant in project funding. Beyond
molecular and cellular biology, long-term
influences on individual development, the
association between reproduction and life
expectancy and environmental influences
on the life cycle of different species play
a role. One focus was on the topic of en-
vironmentally induced ageing (SFB 2007-
12). Ageing is also an important topic in

312 Here we follow the Web of Science research categoriza-
tion into sciences, social sciences, and arts & humani-
ties as the three “domains,” and the further categoriza-
tion into “areas” that results from the database host’s
journal classification.

313 With the following search terms, but not referring to
physical, technical, or other topics like ageing of build-
ings or materials etc.: Aging/Ageing, senescence, life
expectancy, age, aging/ageing, elderly, older, life span,
life course, end of life, life cycle, retirement, geriatr*,
geron®. See detailed information in the Appendix. DFG
funding of the last ten years.
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the context of tumor research (SFB until
2013, Tiibingen).

In the neurosciences, almost half of
DFG-funded ageing research deals with
pathological ageing, not only focusing
on Alzheimer’s dementia, neurodegen-
erative diseases, and cognitive impair-
ment, but also on many other patholo-
gies. Non-pathological changes across
the lifespan are currently being examined
in neuroscience projects on motivation,
among others.

The lack of good ageing models in ani-
mal experimentation, the complexity of
disease processes in chronic diseases of
ageing, and the multimorbidity in old age,
which are normally not accounted for in
experimental research, are some of the
topics that should be focused on. In biol-
ogy as well as medicine, a systematic con-
sideration of senescence as a biological
process in its own right is lacking. Longi-
tudinal studies are under-represented in
basic biomedical research.

Besides the disease- and organ-centered
approach, biomedical research needs
to take an additional approach—which
is only rarely pursued—focusing on the
variability of biological, socio-economic,
psychological, and cultural factors and
their interactions. Ageing theories able to
build a bridge to medicine are not taken
into adequate account. The existing set
of methods and research instruments re-
mains very discipline-specific. This can
change based on approaches of “systems
medicine” and “systems biology,” which
consider the complexity of life processes
by definition. Nevertheless, it remains to
be said that ageing is often regarded as a
special case in this context, rather than as
a generally effective parameter that needs
to be taken into account.

IV.1.2 Medicine
Medical ageing research is also strong-
ly represented in DFG funding and concen-
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trates on clinical-therapeutic approaches.
Ageing and old age play a particular role
in cardiovascular research, not least due to
the significance of cardiovascular causes of
death, in metabolism research, mainly due
to type-II diabetes, in immunology, but
also research on neurodegenerative dis-
eases and cancer, for which the DFG has a
special expert committee to probe the re-
search field. The numbers of publications
are especially high in journals on oncology
and cardiovascular diseases. In view of this
research support, it needs to be stated that
progress in the treatment of these diseas-
es does not match the expectations, even if
enormous progress in understanding the
processes behind these diseases has been
made in the last decades.

Investigations of various external influ-
ences such as nutrition, physical exercise,
or smoking sum up to less than a tenth of
the total number of DFG projects. Projects
on specific questions relevant in geriat-
rics, such as polypharmacy and multimor-
bidity in old age, are particularly meager
(only two DFG projects); the still young
DFG section “Geriatrics and Biogeron-
tology” has only approved a relatively
low number of projects on specific geriat-
ric-gerontological questions, but more on
ageing-relevant topics from public health,
epidemiology, and related disciplines.

Although the separation between pediat-
rics on the one hand and geriatrics on the
other is necessary from a practical per-
spective (at least in some cases), it coun-
ters a lifespan view on humans. This is
also the case with respect to the extremely
high degree of specialization of the sepa-
rate medical disciplines. Trends such as
personalized medicine further increase
this fragmentation, which is sometimes
extreme.?“ Nevertheless, such trends also
represent an opportunity insofar as they
reach beyond a genetic understanding of
personalization, because the increasing

314 Thornquist E, Kirkengren AL (2014).

density and depth of data and new statis-
tical methods also allow for development
of new concepts that can provide hither-
to unknown foundations for research on
health and illness in the context of ageing
and the life course.

IV.1.3 Psychology, Social Sciences, and
Economics

DFG-funded psychological ageing re-
search mainly concentrates on cognition
(as illustrated by the participation in the
relevant SFB); social-science DFG pro-
jects are almost equally distributed among
the four themes of work, family and part-
nership, education, and health. The inves-
tigation of inequality (across these fields)
is well represented (also participation in a
SFB). The DFG-funded twin study Twin-
Life at the Bielefeld and Saarland univer-
sities (since 2014) has great potential. It
aims to clarify sociocultural and genetic
influences, and their interactions, on so-
cial inequality. In the rather weakly rep-
resented ageing research carried out in
economics, questions of welfare effects
and wealth are at the fore.

Research on ageing and the life course
in the social and behavioral sciences is
fragmented; biographical phases such as
childhood, youth, adulthood, disciplines
such as demography, economics, psychol-
ogy, educational science, and sociology,
domains such as the career and working
world, school and learning, development,
social mobility, migration, etc. stand next
to each other without much linkage.?s In
examining the phase of older age, for ex-
ample, problem-oriented ageing research
on issues such as functional impairments
and the need for care, economics and so-
cial-policy oriented research on income
and social security in old age, and psy-
chological and gerontological research on
topics such as cognitive competencies are
mostly carried out in isolation, so that syn-
ergy effects in research and practice fail to

315 Mayer KU (2015).




materialize. This also applies to the eval-
uation of political interventions.?* In in-
ternational comparison, institutional con-
texts are hardly considered in research.

In life-course research, studies on young-
er adults, specifically their education, vo-
cational training, and the labor market
are predominant. So far, the consequenc-
es for older age are too rarely included in
research. Partial exceptions are SHARE
(via retrospective life-course data) and the
GSOEP.

Data availability is good, but is underuti-
lized by research so far. This applies to
both GSOEP and the currently ongoing
adult cohort studies (e.g. NEPS) as well
as process-produced data, such as those
of health insurances: in contrast to the
public pension insurance with its own re-
search data center and research support
program, health insurances do not provide
many data. It is to be expected that the
research support provided by the innova-
tion fund of the Federal Joint Committee
of doctors and insurances [Gemeinsamer
Bundesausschuss der Arzte und Kranken-
kassen (G-BA)] will lead to improvements
in the future.

State-of-the-art socio-economic variables
have been widely neglected in data collec-
tions and analyses so far. The social scienc-
es, in turn, hardly include biomedical var-
iables. For example, consideration of the
working world and working life is sorely
lacking in health research. The concept of
human resources could be utilized in an
integrative manner across disciplines.3V
Without an improvement of data quality
in this regard, the efforts to catch up with
internationally recognized biomedical-ep-
idemiological research are unlikely to be
fruitful. To date, Germany is only involved
in asmall number of transnational research
consortia (e.g. Lifepath or Lifebrain).

316 Walker J (2014); Beard J, Bloom D (2015).
317 Miiller R, Senghaas-Knobloch E, Larisch J (2016).
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In comparison to pioneering international
studies in the field of ageing research, new
theoretical models, updated methodolog-
ical approaches in both empirical social
research and biomedicine, as well as their
linkage are lacking in Germany, along
with studies comparing institutional con-
texts across different countries.

IV.1.4 Humanities

In the German-speaking humanities, the
topic of old age and ageing has attract-
ed interest since the 1970s. Initially, this
focused on historic and culture-specific
variety and variability of the lifestyles of
ageing people and on the emergence of a
specific life phase of “old age” or “retire-
ment.” In the 1990s, changes and con-
tinuities in the perceptions and assess-
ments of old age and ageing moved into
the focus of interest. Discourse-analytic
approaches uncovered the coexistence
of ambivalent interpretations of old age
and ageing across eras and cultures, and
examined how positive and negative at-
tributions serve(d) as arguments in the
relationship between the generations. In
the past years, old age and ageing has also
become more present in literature studies.
Concepts, cultural constructions, and rep-
resentations of old age and ageing as well
as the processing of the experiences of old
age and ageing are at the forefront. Simi-
lar topics are also examined by art history
and media studies, whereby cooperation
on the topic of old age and ageing cur-
rently also most frequently occurs among
these disciplines.

However, in the historical disciplines in
the narrower sense, the theme of old age
and ageing plays a lesser role. Usually it
only forms an aspect of a more compre-
hensive research question. A growing in-
terest in old age and ageing can be seen in
the study of the antiquity and the history
of medicine, in the latter case in the con-
text of the shift of professorship profiles to
“history of medicine and medical ethics.”
Applied research on old age and ageing is
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most likely in theology and religious stud-
ies, particularly in pastoral care studies.

In non-university research institutions
with at least a partial focus on old age and
ageing, the humanities and cultural stud-
ies are only represented marginally. Ac-
cordingly, there are hardly any medium-
or long-term institutionalized research
groups or centers in the humanities and
cultural studies on the topic of old age and
ageing. First approaches in this direction
only exist in the form of interdisciplinary
collaborations at some universities or fac-
ulties. The connection to international re-
search networks is minimal.

In Germany, little use is made of the hu-
manities’ and cultural studies’ great po-
tential for knowledge-based and reflexive
research on societal and individual ageing
processes. There are particular problems
in three domains:

= A lack of medium- or long-term insti-
tutionalized and thus continuous re-
search;

= A lack of interdisciplinary linkage and
integration that reaches beyond the
closest neighboring disciplines in the
humanities and cultural studies. The
humanities and cultural studies hardly
participate in the rare attempts to dis-
cuss interdisciplinarity in research on
old age and ageing;

= Whereas the life phases of old age—
likewise childhood and youth—at least
form peripheral areas of research in
the humanities and cultural studies,
the view of the entire lifespan is hard-
ly present at all.3'® This is what is most
needed in this research field, and its
lack represents a large obstacle for in-
terdisciplinary cooperation with the
social and behavioral sciences.

318 The Kéte Hamburger International Centre in the
Humanities, “Work and Human Lifecycle in Global
History,” at HU Berlin is an exception.

IV.1.5 Engineering Sciences and Geography

Engineering Sciences

Most projects in the engineering scienc-
es were made possible by direct federal
funding, mainly by the BMBF.3 The very
few projects with DFG funding belong to
the field of AAL and medical technology.
Although much has been invested into the
field of ageing and technology, it has by no
means been comprehensively investigat-
ed.

Individual users’ (mental and physical)
resource balance and the promotion of de-
velopmental potential across the lifespan
by utilization of technology seems to be
under-researched and insufficiently con-
sidered. Technology should target an ap-
propriate balance between environmental
support and self-initiated processing to
achieve a balanced level between cognitive
under- and overload.3>* There remains a
backlog in research and development.

User-oriented design is a common ap-
proach in the engineering sciences: in con-
crete applications, it hardly reaches the
standards of user participation in medi-
cine, psychology, and the social sciences.
Neither needs assessment nor evaluation
studies with larger numbers of cases that
match the criteria of health technology
assessments and are accordingly cap-
tured in databases are available yet. The
efficacy and safety of medical products/
quality-of-life technologies should be es-
tablished in studies before market launch,
but user observations (post-marketing)
should also be carried out, reflecting an-
other deficit of current research fund-
ing.?? Viable and purchasable market
solutions for older people’s daily lives,

319 Systematic overview and evaluation of research pro-
jects 2005-15. Jokisch M, Wahl HW (2015).

320 Lindenberger U, Mayr U (2014); Lindenberger U et al.
(2008).

321 The German Network for Evidence-based Medicine
[Netzwerk Evidenzbasierte Medizin e.V. (DNEbM)]
and HTA.de is demanding centralized approval and
early benefit assessment for medical devices; DNEbM
(2014).



caregiving by relatives, or in professional
provision of care and geriatrics have not
been achieved.3*2

Beyond the target of an application in
health, care, and domestic daily life, as-
pects such as life-course-oriented use/
development of technology in the working
world are also missing.3*3 The significance
of internet use for social (intergeneration-
al) relationships or health information as
well as the growing importance of weara-
bles for health monitoring and prevention
also seem under-examined.324

Furthermore, interdisciplinary alliances
like the Center for Research and Education
on Aging and Technology Enhancement
(CREATE) in the US or the Osaka Institute
of Technology (OIT) in Japan are lacking.

Geography

Only few human geographic DFG pro-
jects examine mobility in the life course
and the adaptation of cities and regions to
demographic changes.

In planning and regional studies, demo-
graphic change mainly plays a role as a
factor influencing regional development,
regarding infrastructures and public ser-
vices—for example—but also ecology.32
With the help of indicators such as re-
gional life expectancy, ageing and the life
course are predominantly considered as
facets of (general) demographic change.
These indicators also include regional and
international migration as well as birth
rates. Regional studies have a deficit in
adapting to the differentiation and further
development of indicators such as life ex-
pectancy as discussed in other disciplines
in the context of concepts of a healthy
lifespan or of changes of productivity and
education across cohorts.

322 Kiinemund H (2015).

323 For an overview, see, e.g. Miihlenbrock I (2016).
324 Linner T et al. (2017), Mostaghel R (2016).

325 ARL (2016).
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Beginnings of a life-course perspective
exist for individual mobility. Research on
the significance of the local environment
for ageing processes should include bio-
gerontological and neuroscience perspec-
tives. Systematic studies of the effects of
different residential forms and the local
physical environment on cognitive ageing
are lacking, for example.32°

Overall, the influence of local environ-
ment on individual development and
performance capacity on the one hand
and the effects of regional distributions
of productivity and further economic and
other resources on the options for crea-
tive regional development on the other
represent two under-examined fields that
suggest collaboration between research-
ers in regional studies, economics, social,
behavioral, and health science.3?

IV.2 Interdisciplinary Research on
Ageing and the Life Course:
Two sample cases

As explained above, ageing research has
very much changed in the course of its
development. For example, it not only ex-
amines older people or the phase of older
age, but also earlier phases of adulthood
or even the entire life course. At present,
it is often turning to determinants, pre-
conditions, or risk factors that influence
ageing trajectories and their outcomes. It
is thereby in direct contact with research
that does not necessarily count itself as
ageing or life-course research but is of
great benefit to the field. The thematic ar-
eas that are highly relevant for both indi-
vidual and societal shaping of life courses,
particularly regarding quality of life and
well-being, are social inequality and cog-
nition.

326 Wahl HW, Iwarsson S, Oswald F (2012).
327 Beetz S et al. (2009).
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IV.2.1 Research on Ageing and the Life
Course in the context of Poverty and Social
Inequality

In health sciences, economics, and sociol-
ogy, investigating poverty and social ine-
quality both in terms of its consequences
and its causes, plays an important role. In
the more recent past, the topic has also
spread to the life sciences and neuro-
sciences as well as psychology. Why is “so-
cial inequality” a phenomenon relevant to
many disciplines and cannot be sufficient-
ly explained by one discipline alone? And
what part does the life course play in this
context?328

Very early influences already have an ef-
fect on social differences in further life
trajectories. Conventional education and
psychological competencies such as moti-
vation—which are acquired in early child-
hood, or not—are decisive for occupation-
al and personal success in the long term
(35 years later, or even more)32933° The
access to education also affects health and
provision for old age throughout the life
course via the occupational and economic
opportunities that it provides.s3

How far-reaching unfavorable socio-eco-
nomic conditions in early and earliest
(e.g. intrauterine) childhood are for phys-
ical, mental, and psychological health
in early and middle adulthood, has been
shown extensively in findings from cohort
studies from the UK and the Scandinavi-
an countries.’* For example, in Sweden,
growing up with a single parent doubles
the risk of suicide or being admitted to
hospital with an alcohol-related illness
before the age of 18.33% In middle adult-

328 Fasang AE, Mayer KU (in press).

329 In 2010, Heckman and colleagues extrapolated data
that were originally collected up to the age of 40 to the
age of 65 using other longitudinal studies.

330 Garcia JL et al. (2017); Kricheldorff C, Tesch-Rémer C
(2013).

331 Mahne K et al. (2017).

332 Kuh D, Shlomo YB (2004).

333 Weitoft GR et al. (2003).

hood, one’s occupational position and
the quality of work, measured with es-
tablished work stress models, are impor-
tant determinants of health at retirement
age.33* They also influence one’s ability to
carry on with a socially productive activity
after retirement.3s5

Although research on social inequality
in Germany has intensified over the past
years33°®, this topic is particularly rarely
investigated from a life-course and ageing
perspective as compared to other Europe-
an countries. Whereas German social-sci-
ence publications on ageing make up
about half of those from the UK, for exam-
ple, those connecting ageing and the life
course with social inequality only reach a
third of those from the UK. In comparison
with German publication numbers, Swed-
ish and Dutch healthcare research, soci-
ology, psychology, and occupational and
environmental medicine fare excellently
in terms of numbers. Within ten years,
Swedish and Dutch researchers have pub-
lished just as much in these disciplines,
or more, than their colleagues in Germa-
ny.3% In light of the much lower numbers
of researchers in those countries—15%,
resp. 20% of the German count33—it is
plausible to claim that considerably less is
invested into this research area in Germa-
ny, both in terms of personnel and of pro-
grams and infrastructures in which such
research can be carried out, and therefore
the attraction of these research topics suf-
fers. The lack of funding programs and re-
search personnel in biomedical research
on ageing and inequality also contributes
to the weak showing of research on ine-
quality in Germany. While biomedical
research in Germany is generally charac-
terized by high publication numbers, the

334 Stansfeld SA (2006).
335 Wahrendorf M et al. (2016).

336 Overview of recent developments: Fasang AE, Mayer
KU (in press).

337 Evaluation of Web of Science.

338 OECD (2016). Only researchers from the public or
non-profit sector in full-time equivalents.




topic of inequality is under-represented.
In contrast, the UK, France, and the Neth-
erlands are very strongly represented in
the relevant life-science disciplines (re-
productive biology, physiology, endocri-
nology, and neurosciences, immunology,
and molecular biology, by journal classifi-
cation) as compared to Germany.33

In more than half of the publications, the
focus of inequality research related to
ageing and the life course is on the link
between inequality and health. Studies
on social inequality in specific diseases
such as cancer, on socio-economic status
and health condition, on the risk factors
of smoking and alcohol consumption, and
on social differences in healthcare pre-
dominate. About one fifth of publications
concern economic inequality issues such
as income and pension development, the
role of working environments, and human
capital. Family, migration, gender, and in-
tergenerational social mobility are further
topics that are just as frequent as research
on education and social inequality.34°

As many DFG projects show, the topic
of “Social Inequality” can be divided into
separate facets such as the transition from
school into work or smokers’ health. Ide-
ally, it illustrates the complexity of the
ageing process as it is essential to exam-
ine the interactions between biological
and contextual factors as well as the in-
fluences of a person’s attitudes and be-
havioral patterns across the lifespan with
respect to social inequality and its conse-
quences if one wants to elucidate causal-
ity. A recent example of a promising and
extensive project is the DFG-sponsored
long-term study TwinLife, carried out at
the universities of Bielefeld and Saarland
and involving social, behavioral, and life

339 This is confirmed by Lampert T, Hoebel J (2019), who
state that older age has only gradually moved into the
range of health-related inequality research; cf. Simon-
son J, Vogel C (2019).

340 There are thematic overlaps with health, economics,
and education. See Appendix for the search terms used
in the Web of Science evaluation.
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sciences. The study examines biological as
well as social causes and captures the con-
sequences of social inequality in domains
such as education, labor market, health,
or social participation. Longitudinal stud-
ies are essential to determine the factors
influencing unequal opportunities. This
applies to education as much as to health,
or the effects of economic or social-policy
interventions.3+ Further approaches of bi-
opsychosocial research of inequality in the
life course could result from psychological
happiness research, the research on sub-
jective well-being, on resilience, and the
quality of life.34

Taken together, Berlin, Munich, and Hei-
delberg are the sites with most publica-
tions in this field.

IV.2.2 Brain and Behavioral Plasticity—
Cognition

Cognitive ageing research has emerged as
a further field involving many disciplines,
from biology, psychology, neurosciences,
linguistics to philosophy and computer
science. Since the 1960s, behavioral scien-
tists have shown that people increasingly
distinguish themselves from each other
as they grow older (beginning in young
adulthood), including the development/
ageing of their cognitive abilities. Ever
since, a large part of developmental psy-
chology has been working on explaining
these differences and utilizing their find-
ings to optimize developmental and age-
ing trajectories.’+

The discovery that functional and struc-
tural plasticity of the brain cannot be sep-
arated and any learning is associated with

341 German National Academy of Sciences Leopoldina
et al. (2016). For an exemplary overview on health
inequality in old age using SOEP and “Gesundheit
in Deutschland aktuell” [GEDA — German Health
Update], see Lampert T, Hoebel J (2019).

342 Haushofer J, Fehr E (2014). For example: Fritsche
1, Jugert P (2017); Headey B, Mulffels R, Wagner GG
(2010); Pinquart M, Silbereisen R (2009); Dragolov G
et al. (2016).

343 Baltes PB, Lindenberger U, Staudinger UM (2006);
Lindenberger U (2014).
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changes of the structure of the brain was
highly relevant to the understanding of
cognitive development. In contrast to ear-
lier textbook opinions, the brain changes
throughout life, and the potential for such
The
most extreme expression of this mutability

change determines performance.

is reflected in the adult neurogenesis seen
in the hippocampus, a brain region that is
centrally involved in higher learning pro-
cesses.3# Brain plasticity is dependent on
many influences, ranging from genetics,
physiology, and socio-economic situation
to environmental conditions. All of these
factors interact with each other and largely
coincide with the lifestyle-related risk and
resilience factors for neurodegenerative
diseases on the one hand, and pathological
ageing on the other. The molecular biology
and physiology of plasticity of the ageing
brain has not yet been conclusively re-
solved. First approaches are available from
the examination of the effects of physical
activities on brain ageing,3% and they in-
clude both mouse and human models.

Experimental neurobiological research
on cognition provides the basis for ob-
servational and interventional studies,
which are necessary to understand the
specific physiological features of the age-
ing human in health and illness.34° A core
question asks how physiological plastic
processes and the extremely slow patho-
logical processes of neurodegenerative
diseases are intertwined and interact with
each other. Neurodegenerative diseases
are highly complex and require highly in-
terdisciplinary research approaches, just
as physiological ageing research does.

With respect to publication numbers, ba-
sic biomedical research predominates in
cognitive ageing research at present (cf.
Appendix). However, the proportion of
social and behavioral science research

344 Eriksson PS et al. (1998).

345 Obri A et al. (2018); Bherer L, Erickson KI, Liu-Am-
brose T (2013).

346 Voss MW et al. (2013).

is much larger in the UK and the Neth-
erlands than in the other benchmark
countries.>¥ In Germany, publications in
neuroscience,
biology,
and radiology and nuclear medicine jour-

biochemistry, molecular

pharmacology/pharmaceutics,

nals are particularly strongly represented,
whereas behavioral sciences, psychology,
and psychiatry also contribute considera-
bly in the Netherlands and the UK.34% The
latter disciplines can also occur in the ger-
ontology/geriatrics category (in the Web
of Science), in which German research is
highly represented. Furthermore, it be-
comes clear that worldwide, research on
ageing-related cognition is mostly focused
on pathological phenomena. Normal cog-
nitive ageing is only treated in about one
fifth of publications. The examined coun-
tries do not differ much in this respect.
The lowest proportion of publications on
non-pathological processes can be seen
in Sweden, with about 15%. Across coun-
tries, 27% of publications on this topic in
the social and behavioral sciences focus
on normal cognitive ageing; in the hu-
manities, where only few publications
could be identified in this way, the propor-
tion is 70%. In both Germany and France,
neuroscience publications on normal cog-
nitive ageing are particularly frequent. In
Germany, high numbers of publications
in the general category of biology, psy-
chology, and medicine (subject category
gerontology/geriatrics) and in molecular
biology and biochemistry are striking.
The topics of memory (about 14%) and/or
learning (about 10%) are rather less rep-
resented.3# In comparison, France and
the Netherlands have many publications
on these topics in the neurosciences and
behavioral sciences and in psychiatry and

347 Journal categorization by research fields according to
Web of Science.

348 Disciplines according to journal classification by sub-
ject category in Web of Science.

349 The search was carried out with the term in both Ger-
man and English. In the case of “learning,” an exact
evaluation with keywords is impossible because too
many false positive topics such as machine learning
and age-differentiated learning (but not trajectories)
are captured.




gerontology/geriatrics. In comparison to
the other European countries, Germany
produced particularly many publications
on the facet of plasticity. These are mainly
to be found in the neurosciences, behav-
ioral sciences, and psychology as well as
molecular biology and biochemistry.

IV.3 Conclusions: Topical Foci of
Current Research on Ageing
and the Life Course

By Research Fields

Research on ageing and the life course in
Germany is characterized by a high pro-
portion of biomedical publications. This
follows a general trend that can also be ob-
served in the benchmark countries of the
US, Sweden, France, UK, and the Neth-
erlands.?° In comparison to these coun-
tries, German research publishes more in
biochemistry/molecular biology, genetics,
pharmacology, and neuroscience journals
as well as medical journals in the fields of
surgery, cardiovascular diseases, and on-
cology. Publications in the fields of health-
care provision and geriatrics are relatively
under-represented.

In the life sciences, ageing research is gen-
erally strongly concentrated on diseases,
which hampers research on healthy age-
ing. The humanities, social, and behav-
ioral sciences are proportionally much
less represented in German research on
ageing and the life course than in the UK,
Sweden, and the Netherlands (measured
by respective proportions of publications).
Population-related healthcare research is
hardly linked to research in the domain of
social and behavioral sciences, as is also
the case for research on inequality.

Biomedical ageing research—mainly ba-
sic research—is characterized by strong
institutional concentration, namely in-
volvement in DFG Collaborative Research

350 Web of Science evaluation for 2006—2016.
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Centers [Sonderforschungsbereiche] and
other group formats. Nevertheless, there
are also gaps in this area: geriatrics was
long neglected and is now supported slight-
ly more, after a long period of advocacy by
the Robert Bosch Stiftung. Research on ar-
eas such as the provision of healthcare or
public health still appears weak; likewise
cooperation with other research fields
seems underdeveloped.3s' Trends such as
personalized medicine further intensify
the sometimes extreme fragmentation.

In engineering sciences, the establishment
of networks with their respective foci, such
as the Fraunhofer AAL Alliance, stand
out. Assistive and environment technolo-
gies are mainly developed for medical and
health applications, and preventive use
has not been studied much so far. Inter-
disciplinary cooperations are restricted to
biomedicine. Collaborations beyond this
focus and across research fields are nec-
essary to bring technologies into everyday
life. The efficacy of technological devel-
opments has hardly been investigated,
whereby long-term intervention studies
for this purpose are lacking. In addition,
adequate structures and medium-term
funding for interdisciplinary research is
not available for technology transfer into
industry and for standardization to bring
prototypes onto the market.

Besides the technological environment,
the local environment (regional condi-
tions, residence) plays an important role
for the life course and ageing. The influ-
ence of the local environment on individ-
ual development and functioning, and
effects of the regional distribution of pro-
ductivity and further economic and other
resources on regional development po-
tential are little investigated to date. The
collaboration of researchers in regional
studies with economists, social, behavio-
ral, and health scientists is obviously re-
quired, but hardly realized so far.

351 See Chapters II and III for details.
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In the humanities, the life phases of old
age—likewise childhood and youth—at
least form peripheral areas of research,
whereas the view of the entire lifespan is
hardly present at all. This is the greatest
requirement in this research field, and its
lack represents a large obstacle for inter-
disciplinary cooperation with the social
and behavioral sciences.

By Interdisciplinary Topics: Social Ine-
quality and Cognition as Examples for
Topics of Research on Ageing and the
Life Course

Social inequality and cognition are two im-
portant research fields that are very close-
ly associated to research on ageing and the
life course. Particularly in the last decade,
research on the complex causation of indi-
vidual and historical trajectories of social
inequality has made remarkable progress.
In Germany, however, despite increases,
relevant research is relatively rare. On
the one hand, the proportion of publica-
tions among those in the social sciences
and humanities is low, on the other, the
topic of social inequality is hardly pres-
ent in the biomedical disciplines. In this
spectrum, the more overarching publica-
tions on environmental and occupational
medicine or health provision are also rare.
An important reason for research on in-
equality lagging behind is the paucity of
biopsychosocial and cohort-comparative
longitudinal studies. These are essential
if the question of causal relationships be-
tween health or life expectancy and social
inequality is to be answered conclusively,
for example.

Lifespan cognitive development and age-
ing is currently being investigated with a
focus on pathological ageing, but the large
research fields distinguish themselves in
this trend: In the social and behavioral
sciences and humanities, healthy cogni-
tion is more frequently examined than
in the biomedical sciences. Neuroscience
publications are very highly represented.
However, even in research on pathologi-

cal cognitive ageing there is a lack of re-
search reflecting the multi-level complex-
ity of ageing processes and modeling the
interactions between these levels.

Research on cognition also needs to take
account of the biopsychosocial paradigm
and further develop it. Investigations of
cognitive ageing and its plasticity as well
as medical-epidemiological questions on
neurodegenerative diseases and learning,
competence development, and memory
across the lifespan would all benefit from
this perspective.
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V. Evaluation and Recommendations

First of all, central challenges and trends
in research on ageing and the life course
were presented from the perspective of
the disciplines involved (Chapter I). This
was followed by descriptions of the main
funding programs and strategies in the
EU, Germany, and important countries
important in this research context to
place German funding into the context of
benchmark nations (Chapter II). The re-
search activities in the various fields were
then briefly summarized, with two sub-
fields being presented in greater depth
(Chapter III).

In the past 50 years, and until today, the
medical and biological perspective is at
the forefront of the investigation of ageing.
Treatment and prevention of age-associ-
ated diseases and the fundamental biolog-
ical mechanisms of human ageing were,
and still are the predominant themes.35
Nevertheless, the differences between the
individual biological and medical disci-
plines are enormous.

The relative emphasis on life-science re-
search in relation to other research fields
is not a phenomenon that is specific to
ageing research. Particularly in the US,
but also in other countries, the life scienc-
es have been strongly supported with pub-
lic funds over the last two decades, even
though representatives of the field ac-
knowledge that biomedicine alone is una-
ble to answer biological and medical ques-
tions of ageing and call for a broader scope
of research activities.?>3 In Germany, the
growth of DFG funds in the life sciences

352 See Chapters II and III for details.
353 Merrill SA (2013); Varmus H (2000).

(in general) has been much stronger than
in the other fields in the past years.35* They
receive 34% of the approved DFG funds,
reflecting the largest share for a research
field.3>> The engineering sciences (in gen-
eral) benefit even more from public fund-
ing, via direct federal project funding
(without institutional support). In 2011-
13, their support grew to about 46% of the
funds, from about 37% in 2008-10. 35°

What Has This Funding Policy Meant

for German Research on Ageing and the
Life Course?

The extent of life-science funding is re-
flected both in publication numbers and
the setting of topics in research on ageing
and the life course by institutions. Thus,
a high proportion of biomedical publica-
tions characterizes this research in Ger-
many. This is in line with a general trend
that is also observed in the benchmark
countries of the US, Sweden, France, the
UK, and the Netherlands.?” However,
within this spectrum, German research
publishes disproportionately frequently in
biochemistry/molecular biology, genetics,
pharmacology, and neuroscience journals
as well as medical journals in the fields of
surgery, cardiovascular diseases, and on-
cology in comparison to those countries.

354 In comparison of the periods 2008-10 and 201113,
the life sciences received about 300 million EUR more,
whereas the funding of the natural and technological
sciences as well as the social sciences and humanities
grew by about 100—140 million EUR; cf. DFG (2012);
DFG (2015).

355 In 2011—13, the technological sciences received about
2.6 billion EUR more than in the previous three years,
whereas the natural sciences received 700 million
EUR more and the life sciences received about 400
million EUR more. Funding for the social sciences and
humanities decreased; cf. DFG (2012); DFG (2015).

356 DFG (2012); DFG (2015).
357 Analysis of Web of Science for 2006—-16.



In contrast, publication activities in the
fields of healthcare provision and geriat-
rics are relatively under-represented.

In the life sciences, research on ageing
and the life course is generally strongly
focused on diseases, thereby making the
investigation of healthy ageing difficult.
However, two tendencies can be observed
that may counteract this in a positive man-
ner. First, concepts such as “regenerative
medicine” and “systems biology,” which
have inspired many research programs
and the founding of new institutions
worldwide (including Germany), are gen-
uinely interdisciplinary and intrinsically
open for aspects reaching beyond the dis-
ease context in which the research is being
carried out. Age dependency and ageing
itself are, or will be, important variables
in this context. The data centeredness of
such projects, often based on omics tech-
nologies or involving large-scale cohort
studies can provide space for re-analyses
under age-relevant aspects, even if these
were not a priori at the center of attention
at the time of data collection.

Second, it can be seen that the growing ac-
centuation of “translation” in biomedical
research regarding an orientation towards
applications does not replace old slogans
like “bench to bedside,” but complements
and qualifies them with high visibility. In
the positive case, translation emphasizes
the bidirectionality between basic science
and medical and clinical application, and
the complexity of this interaction. As many
challenges for the healthcare system are
related to old age, aspects of ageing need
to be better integrated for completion of
future models. The concentration on indi-
vidual diseases is also being loosened and
leaves space for more open consideration
of other aspects. However, these poten-
tials also need to be utilized.

A clear difference in comparison to the
benchmark countries can be seen in the
weighting of the social and behavioral
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sciences, and humanities. These research
fields are proportionally much less repre-
sented within German research on ageing
and the life course than in the UK, Sweden,
and the Netherlands. Population-associ-
ated health research is also hardly linked
to social and behavioral science, as also
shown for research on social inequality.

Research on inequality relating to ageing
and the life course is dominated by the as-
sociation to health; the older part of the
population has only recently come into
focus.

In research on cognition related to ageing
and the life course, life-science publica-
tions predominate in all of the benchmark
countries. However, the proportion of so-
cial-science publications is much greater
in the UK and the Netherlands than in the
other countries. Cognitive ageing research
on pathological phenomena is preponder-
ant. The compared countries are hardly
distinguishable in this respect. The topics
of memory and/or learning are also rarely
represented in this field.

Biomedical ageing research—mainly ba-
sic research—is characterized by a strong
institutional concentration, that is, in-
volvement in DFG Collaborative Research
Centers [Sonderforschungsbereiche] and
other group formats. Nevertheless, there
are also gaps in this area: geriatrics, the
provision of healthcare, or public health
still appear weak, likewise cooperation
with other research fields seems under-
developed.3>® Trends such as personalized
medicine further intensify the sometimes
extreme fragmentation.

In engineering sciences, long-term in-
tervention studies to test the efficacy of
technological developments are lacking as
well as cooperation with research in the
humanities, social and behavioral scienc-
es. Assistive and environment technol-

358 See Chapters II and III for details.
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ogies are mainly developed for medical
and health applications, and preventive
use has not been studied much so far.
Adequate structures and medium-term
funding for interdisciplinary research is
not available for technology transfer into
industry and for standardization to bring
prototypes onto the market.

Besides the importance of professional
perspectives and the insufficient linkage
of research disciplines in ageing research,
the question of whether the present types
of funding and contextual conditions in
Germany are suitable at all needs to be
discussed (see below). The US is a par-
ticularly important point of reference for
European researchers due to the annual
budget for ageing research of more than
1.5 billion US$ (in proportion to its popu-
lation, ageing research in Germany would
have to receive 400 million EUR to match
that sum) and the unique institutionali-
zation of research and funding under the
roof of the NIA.35

V.1 Does Current Funding Meet
the Challenges of Research on
Ageing and the Life Course?

Against the backdrop described above,
this section now provides a summariz-
ing evaluation. Its aim is to determine
whether German funding policies are ad-
equate for the scientific challenges facing
research on ageing and the life course in
terms of content, how those challenges
could be (even) better met, and which
successful examples from the internation-
al funding landscape might serve as good
models.

359 The greatest portion of the NIA budget benefits the life
sciences, especially research on Alzheimer’s disease,
which is one of the US’s priorities in health and ageing
research. This is expressed by the priority set in the
National Alzheimer’s Project Act passed in 2011, in
which the fight against Alzheimer’s disease and related
types of dementia was promised until 2025. ASPE
(2016).

Thematic Contents: How Can the
Priorities on Disease and Care in Old
Age and on Technological Assistive
Systems Be Adequately Complemented?
Comparing the distribution of funds for
research on ageing and the life course
across disciplines, biology, medicine, and
the engineering sciences receive the larg-
est shares. Only rarely are alliances with
the social and behavioral sciences formed
as required by a biopsychosocial approach.
The support of this approach would also
set an important counterpoint against the
fragmentation of research within biomed-
icine and thereby offer the opportunity to
expand the contents of this research.

Health research has benefited from the
“Health Research Centers” (centers for
research on various important diseases).
However, there is no overarching initia-
tive to integrate the perspective of ageing
and the life course and adequately extend
the range of involved disciplines. Topics
related to ageing and life course are thus
most likely in the field of neurodegener-
ative diseases (DZNE). In DFG funding
and the foci set by other research organi-
zations, biomedicine also dominates, with
a limited range of disciplines represented
(with exceptions, e.g. longevity research);
this even applies within the mostly tech-
nological research of the Fraunhofer-Ge-
sellschaft, which mainly makes links to
ageing via health technology topics.

Funding of overarching biopsychoso-
cial research remains an exception. The
behavioral and social sciences, and hu-
manities are usually missing, but they are
essential to disentangle the influences of
culture-historical, institutional, and be-
havioral factors on health and the course
of ageing. Beyond health, further impor-
tant domains of life such as work, family,
and learning influence ageing trajectories
significantly. Imagining the life course as
a line, the goal is not only to correct its
downward slope (disease and functional
impairments), but also to avoid decline in



the first place, and move this line up from
early onwards by supporting a person’s
potential. Research on processes serving
the maintenance of levels of functioning
achieved deserves just as much funding as
research on processes leading to ill health
and frailty.3®© Both aspects are relevant
for the individual as well as society, saving
costs and achieving improvements.

Technological applications for support in
old age are promising elements of environ-
mental adaptation and of the promotion of
social participation in the face of ageing-re-
lated impairments. However, despite high
investments into its development via EU
and BMBF funding, neither have recogniz-
ably viable and affordable market solutions
for the daily life of the elderly, caregiving
by relatives, or in professional care and
geriatrics been achieved nor does the re-
search in this field seem to have developed
the relevant disciplinary links that could
foster the development of the applications’
efficacy (e.g. via user support). Beyond the
application in the domain of physical im-
pairments, further important topics, such
as building up individuals’ potential or
changing the working world, are neglected.

Research Agendas and Evaluation:

Are the Consequences of Priority-
Setting Assessed?

The research policies emphasizing ill
health, caregiving, and technological as-
sistance systems probably first reflect
the conviction that illness plays the most
important role in old age and that cop-
ing with morbidity exclusively lies in the
realm of research of pathology. In con-
trast, the established strengths of old age
and ageing remain confined to the shad-
ows of the research environment. There
appears to be a lack of belief that these
strengths actually exist and that their
better understanding can also open up
opportunities to promote them further
and thereby ease and support individuals’

360 Nyberg L et al. (2012).
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ability to cope with pathology.3** Second,
economic interests like those of phar-
maceutic, medical-technological health-
care, and IT industries, are likely to play
a role. Third, it finally needs to be taken
into account that the cumulative effects
of funding priorities over many years are
reflected here, which heavily influence
disciplines’ development status and their
capacity to carry out successful research.

In EU research funding, it is particularly
noticeable that many science-based, re-
search-strategic memoranda have been
developed on an EU budget, but that pro-
gram development has only actually re-
ferred to them in a few exceptional cases.

In Germany, in turn, the Federal Govern-
ment developed an ageing research agenda
that was neither strongly based on science
nor led to academic debate (e.g. with pro-
fessional associations and funding agen-
cies). Funding of the field of research on
ageing and the life course in Germany was
not, and is not, determined by an overar-
ching strategy guided by research. Evalua-
tions of the individual building blocks of the
agenda; for example, competency main-
tenance across the lifespan, cross-gener-
ational housing, and raising quality of life
via technological innovations for caregiv-
ing services, have not taken place. Program
evaluations have not been carried out, to
the detriment of further development of
research. In the context of the topic of tech-
nologies for old age, prototype develop-
ment, piloting, and case studies have ben-
efited from funding, but the dissemination
and implementation as well as the evalu-
ation of efficacy in controlled studies with
sufficiently large samples are lacking, and
thus the decisive step for both application
(and feedback into research) and scientific
integration cannot take place.

Research funded by governmental depart-
ments, like the acknowledged employ-

361 Aspinwall L, Staudinger UM (2003).
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ment research linked to ageing and the
life course examining questions of partic-
ipation and providing longitudinal data,
makes important contributions to ageing
research. However, the potential for syn-
ergy in research on ageing and the life
course that could be achieved by linking
across the Federal Ministries according
to an overarching strategy is by no means
fulfilled. This would not hamper the role
of departmental research in supporting
the respective Federal Ministry in its spe-
cific tasks, but rather complement it. The
British What Works centers could provide
suggestions on how research evidence can
be systematically evaluated and prepared
for political decisions and also utilized for
citizen participation and public discourse.

It is imperative to push for the regular
evaluation of the research priorities set for
a limited period of time. Especially for top-
ics with direct relevance to the well-being
of every single person, the mandatory cri-
terion should not only refer to the quality
of research, but also to the priorities set
by citizens as well as decision-makers and
parliamentary representatives in dialogue
with researchers. Experience with partic-
ipatory processes and scientific evidence
are available, from the Dutch National Re-
search Agenda or from the EU’s Respon-
sible Research and Innovation (RRI) pro-
jects, for example. Other examples are the
local networks of geriatric-clinical research
and ambulatory care provision in France
or public participation in the prioritization
of treatment costs in Germany. Particu-
larly the systematic evaluation of societal
and individual gains resulting from in-
vestments into R&D in the field of ageing
research as a whole (not only with a view
to health and technological assistance) is
an important precondition for promising
public participation in decisions about the
funding of applied research.

Examples from other countries such as
France and the UK show that a central im-
pulse from the government or parliament, in

the shape of a national program, is of great
significance for research productivity and
direction. The parliamentary and societal
debate on funding priorities should also fol-
low up on important initiatives such as the
further advancement of welfare indicators
(Enquete-Kommission “Wachstum, Wohl-
stand, Lebensqualitit” [Study Commission
“Growth, Welfare, Quality of Life”]).

Funding of Research Alliances:

What Do They Achieve With Respect

to Interdisciplinarity?

In the research community, the view is now
widespread that in ageing research, the
study of trajectories across time and in his-
torical comparison as well as dynamic in-
teractions among multifarious factors that
cannot be examined by a single discipline,
contribute significantly to the increase of
knowledge. Viewing the research topics
shows that ageing and developmental tra-
jectories are important questions in nu-
merous research fields. Nonetheless, there
are few impulses in Germany to combine
these elements, learn from another, and
approach both basic and application-ori-
ented questions of normal ageing and its
potentials collaboratively. The experiences
of other countries show that the bounda-
ries between disciplines need to be actively
dismantled, as made possible by funding
schemes and establishing infrastructure
and repositories of research instruments.

Current assessment and analysis methods
allow an increasingly complex representa-
tion of ageing and life courses. For this
purpose, life, social, and behavioral scienc-
es, and the humanities need to collabo-
rate. For example, the National Institute
on Aging in the US formulated the goal to
study ageing as “an intricate web of inter-
dependent genetic, biochemical, physio-
logical, economic, social, and psychological
factors.“3*2 Further examples from the US
include the founding of “Transdisciplinary
Collaborative Centers for Health Dispari-

362 NIA (2016b).



ties Research“s®s in health research as well
as ageing research centers combining en-
gineering sciences and cultural studies at
George Washington University, the CRE-
ATE Consortium involving four Ameri-
can universities (Miami etc.), or in Japan
(Osaka Institute of Technology).3*+ The
American science academies have made
extensive statements on the potentials and
new findings of biopsychosocial ageing re-
search.3> The British “New Dynamics of
Ageing” program was also a pioneer in the
funding of interdisciplinarity.

Which Approaches to Interdisciplinarity
Exist in Alliance Funding of German Re-
search on Ageing and the Life Course?
The topical alliances within the Leibniz
Association are thematically broad and
thereby provide positive impulses for the
involved institutions. Ensuring funding
for personnel infrastructure and research
support—at least for pilot studies—is es-
sential to maintain and extend the alli-
ances’ dynamics from initial networking
to joint development of new topics and
research pathways.

The positive potential of DFG funding to
allow for studies initiated by researchers
needs to be emphasized. However, DFG
funds are too rarely used for broadly based
ageing research that combines the large
research fields (life, social, behavioral, en-
gineering sciences, cultural studies, and
the humanities) interdisciplinarily.3®® The
funded discipline-specific ageing research
projects mainly stem from medicine, biol-
ogy, and the neurosciences, followed by the
social sciences and psychology. Although
ageing and the life course are integrated
into some interdisciplinary projects or

363 NIMHD (n.d.).
364 Czaja SJ et al. (2001).
365 NRC (2012); NAS (2018).

366 According to a study by the DFG on the distribution
of its reviewers’ disciplines, this is not due to potential
differences in chances of success in comparison of
applications for discipline-specific and related projects
versus applications combining disciplines with more
distance between each other. Deutsche Forschungs-
gemeinschaft (DFG) (2013b).
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group formats as a facet or subproject, on
the whole, each of these projects or groups
is more likely to take a discipline-specific
than an interdisciplinary perspective. Fur-
thermore, there is currently no designat-
ed group funding (e.g. Exzellenzcluster or
Sonderforschungsbereich) on the topics
of ageing and the life course. The human-
ities and cultural studies are extremely
poorly represented in DFG-funded ageing
research, and it is astounding that there
are hardly any DFG projects in the legal
sciences; for instance, on changes in so-
cial law with respect to ageing and the new
shaping of life courses and careers.

In the Joint Programming Initiatives fund-
ed by the EU research program that are in-
fluenced by both science stakeholders and
the Federal Government in terms of con-
tent, ageing and the life course is integrat-
ed cursorily and unsystematically at best,
even in obvious cases (e.g. JPI Healthy
Diet for a Healthy Life with funding of the
research on malnutrition in the elderly and
on cognition, stress, and nutrition across
the life course), or they receive relatively
small budgets (e.g. JPI MYBL or DIAL).
Strategic impulses from statements on the
further development of research on ageing
and the life course, like that of Futurage,
have not been considered in EU funding.
However, a positive example is provided
by the JPND, which is financially well pro-
vided for and also supports the hitherto
insufficient fine-tuning of national and Eu-
ropean research aims.3®” This JPI has also
built up a register of global cohort studies
on neurodegenerative diseases and analyz-
ed their technical features to make it easier
to use data across national borders.3%®

The “Allianz fiir Menschen mit Demenz”
is a positive German example of coordi-
nation (lacking elsewhere) with research
institutions and professional associations,
scientific benchmarking of national de-

367 JPND (2017).
368 JPND (2013).
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mentia strategies, and auditing of the
realization of at least its own agenda,3*
even if its research returns have not yet
been evaluated. Furthermore, the agenda
for dementia research states the need for
interdisciplinary collaboration between
clinical research, basic biological research,
the social and behavioral sciences, and
epidemiology. The concrete realization of
this collaboration should be evaluated as
well as examining which conditions bene-
fit or obstruct interdisciplinarity.

Researchers from the engineering scienc-
es, biomedicine, social and behavioral
sciences, and the humanities regard inter-
disciplinarity reaching beyond the direct
overlapping of closely related disciplines as
an important step for successful research.
However, without infrastructural and re-
search-political support, it will not be pos-
sible to take that step. In Germany, there
is currently a lack of appropriate risk-tak-
ing funding formats that provide research
budgets for longer periods of time and that
move new interdisciplinary developments,
which are often riskier, into the foreground.

V.2 Research Infrastructure

Adequate research infrastructure is an
important condition both for research
itself and also for political and societal
organization. The establishment of re-
search data centers that enable the use
of official data and are accredited by the
German Data Center [Rat fir Sozial- und
Wirtschaftsdaten, RatSWD] according to
uniform standards can be assessed as pos-
itive. Besides consistent access, they also
provide standards in data documentation,
data protection, and user consultation.s7°
Longitudinal studies should be better har-
monized and more easily linked to official
and georeferenced environmental data.’”

369 DZA (2013).
370 RatSWD (2010).

371 German National Academy of Sciences Leopoldina et
al. (2016).

Population-wide longitudinal studies that
are also adequate for national compari-
sons are essential for the detection of caus-
al relationships and historical changes for
ageing. They are the “large appliances”
of research on ageing and the life course
that not only supply new insights but
also serve evidence-based policy advice.
However, their long-term funding is not
secured under the given research funding
schemes. In the past years, several impor-
tant longitudinal studies were established
in Germany,*? but they do not cover the
entire lifespan. The best way to keep up
with top-level international research is to
push for interleaving and equal treatment
of the social and behavioral sciences with
biomedical research. Innovations in ex-
tensive data collection and further expan-
sions indicate the urgency of appropriate
infrastructural adaptations and personnel
development. Criticism is due given the
insufficiency of sustained research infra-
structures that can offer space and long-
term financial security for truly interdisci-
plinary ageing research. Virtual research
alliances are not an equivalent substitute.

In medical care, the available scientific
evidence on treating older people is in-
sufficient. In the future, clinical studies
on medication prescribed to people over
the age of 65 years, and especially over
the age of 80 years, should also represent
these age groups appropriately and carry
out age-related benefit-risk assessments.
Other study methods that can represent
the needs and demands of medical care
for the elderly such as pragmatic studies
including patients’ reality of life, mul-
ti-component interventions (complex in-
terventions), and observational studies
should be promoted in a targeted manner.
As such studies have not yet been suffi-
ciently advocated by the pharmaceutical
industry, more public funds need to be
made available for them.373

372 Ibid.
373 For details: Ibid.



Discipline-specific

Interdisciplinary

In the social sciences and humanities in
particular, it is becoming clear that uni-
versity research programs on ageing and
the life course are missing and that hardly
any concentration has taken place within
research at extramural institutions. Catch-
ing up with international research in the
social and behavioral sciences necessitates
the funding and revitalization of research
fields that are oriented towards program-
matic, cross-disciplinary integration of re-
search and on linkage across life courses.

V.3 Recommendations for the
Further Development of
Research on Ageing and the
Life Course in Germany

In this section, we identify fields of action
and instruments to open up the research

Evaluation and Recommendations

potential in Germany and catch up with
the top tiers of international research.
Furthermore, both basic and applied re-
search on ageing and the life course also
has an important role to play in shaping
society and individual lives. We sketch
the research-political conditions needed
to achieve both goals. We address these
desiderata to the entire gamut of funding
agencies, umbrella organizations of re-
search institutions, universities as well as
research associations. We are convinced
that a coordinated and adequate response
is possible in dialogue between these or-
ganizations and researchers competent in
this field.

We see opportunities for a strengthening
of the German research landscape in these
six areas:

Figure 2. Opportunities to Strengthen Research on Ageing and the Life Course
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Figure 3. Strengthening Discipline-Specific Ageing Research
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Ageing and the life course are topics of
pivotal importance for both research and
society, but research in Germany in this
field is under-represented in comparison
to other fields, and also to several other
European countries and the US. To start,
topics revolving around ageing and the life
course should therefore be strengthened
in discipline-specific research funding.
Without broadly-based and excellent disci-
pline-specific ageing research, internation-
ally-competitive interdisciplinary research
is impossible. Discipline-specific research
funding should therefore concentrate on
those disciplines that are under-represent-
ed in research on ageing and the life course
so far, such as the social and behavioral
sciences, cultural studies, and domains of
the life sciences that have not been includ-
ed to date. Individual disciplines differ in
their respective needs for further develop-

Discipline-

Specific Ageing
Research

University
Education

¢ Retain and further expand
university professorships
focusing on ageing and
the life course

e Facilitate entry into research on ageing
and the life course

o Freely-available and user-friendly
resources, e.g. (computer-based)
measurement instruments, frequently
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ment (cf. Chapter III). It is necessary to re-
tain and further expand the number of uni-
versity professorships focusing on research
on ageing and the life course. Likewise, it
should be ensured that the central disci-
plines involved in research on ageing like
biology, medicine, psychology, sociology,
or economics represent the topic adequate-
ly in their curricula. Impulses from Euro-
pean cooperation initiatives such as DIAL
and JPI MYBL (Chapter IT) could be taken
up and strengthened in a targeted manner.
In order to make it easier for researchers
to get involved with research on ageing and
the life course, it is advisable to make avail-
able freely-accessible and user-friendly
resources; for example, established (com-
puter-based) measurement instruments or
frequently used mouse models of old age
(e.g. Black 6, 24 months and older), as is
done by NIA/NIH in the US. The harmo-
nization of measurement instruments and
research paradigms would also benefit the
comparability of findings.



The thematic range of funding needs to
be extended. So far, financial support has
concentrated on selected sub-fields of the
life and engineering sciences. The neglect
of other research domains (even within
these fields) obstructs essential research
on questions such as the maintenance of
competencies and functioning into high-
est ages, in a society of longer lives with
a proportion of people aged over 65 years
that currently stands at about 21% and
will reach 32% by 2060. This challenge
can not only be met by treating illness-
es, but rather requires research efforts
on—for instance—how to shape work to
accommodate longer lives and on making
lifelong learning an integral part of the
education system. Furthermore, the con-
centration of funds on understanding and
treating individual diseases needs to be
complemented by funding incentives for
research focusing on the conditions that
foster the strengths and unleash the posi-
tive plasticity of ageing.

Orienting Funding Programs Toward
Interdisciplinarity

In Germany, research funding and re-
search infrastructure for the social, behav-
ioral, engineering, biomedical sciences,
and the humanities are, to a large extent,
characterized by strong compartmenta-
tion. This separation between the disci-
plines is without doubt necessary to pro-
mote excellence within discipline-specific
ageing research but it is not sufficient in
terms of breaking the frontiers of ageing
research in the 21 century. Funding for-
mats and research infrastructure bringing
disciplines together must simultaneous-
ly exist to do justice to the complexity of
human ageing and the life course. Coop-
eration and synergies—as exemplified
by research on cognition or social ine-
quality—can extend the boundaries of
knowledge. This requires studying the bi-
opsychosocial reality of human ageing in
historical and cultural comparison, which
can only be successful if interdisciplinary
research is fostered.

Evaluation and Recommendations

Special funding formats are needed to set
incentives and opportunities to organize
interdisciplinary cooperation in new top-
ical fields. Funding agencies and research
institutions still have to develop appropri-
ate processes and quality criteria for this
type of research proposal.37 This concerns
mechanisms of resource allocation and
distribution and practical responsibili-
ty in disciplinarily-ordered faculties and
research institutions, visibility in scien-
tific journals and associations, granting
of funds, and career opportunities for re-
searchers.

Using Funding Schemes of Established
Funding Programs

Special conditions are needed so that re-
searchers can not only work with divided
responsibilities but also collaborate in an
integrated fashion: These include ade-
quate topics and geographical proximity
or at least a coordinating infrastructure.
We regard straightforward network fund-
ing (which is restricted to regular meet-
ings and mutual information and does
not include resources for intensive, inte-
grated collaborative research projects) as
a positive first step in this context, but by
no means does it suffice. A new complex
field of research requires sufficient start-
up funds for coordination and integration
to develop productively and compete in-
ternationally. Institutionalized program
funding is an important instrument to
achieve that goal. A longer time horizon
with interim review, a stable portfolio of
projects rather than singular programs,
and/or the support of excellent research-
ers have proven promising.3’s Short-term,

374 E.g. Gleed A, Marchant D (2016); Staudinger UM
(2015).

375 Derrick EG, Falk-Krzesinski HJ, Roberts MR (2012).
Examples for this are the long-term support provided
by the Robert Bosch Stiftung, which ranges from
projects to professorships, or the research support
provided by the Deutsche Rentenversicherung (the
German pension insurance system), each in a narrow
thematic/discipline-specific field; other examples
are the Swedish ageing research centers and the
centrally available and extensive range of standardized
measurement instruments and training courses in the
use of interdisciplinary longitudinal data on offer via
CLOSER in the UK or NIH in the US, for example.
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Figure 4. Orient Funding Programs Towards Interdisciplinarity
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smaller scale, mostly discipline-specific
projects on ageing and the life course do
exist. However, what is needed is a nation-
wide call for establishing research centers
with a renewable ten-year perspective.
This funding scheme for research on age-
ing and the life course has been successful
in other European countries like Sweden
as well as the US. The networks of German
Centers for Health Research have elabo-
rated coordinating and integrative struc-
tures that allow for joint research. This
approach could be used as a blueprint for
the establishment and expansion of inter-
disciplinary research on ageing and the
life course encompassing a broad spec-
trum of disciplines representing a biopsy-
chosocial approach.

Furthermore, it would be helpful to de-
velop more attractive funding formats
that enable collaboration across many
disciplines over longer periods of time. In
analogy to support by the Howard Hughes
Medical Institute (HHMI), which com-
pletely funds individual researchers with-
in their institutions for five years, broad
interdisciplinary research groups could
be sponsored, while individuals scientists
are based in different institutions; for in-
stance, using virtual institute formats.
This model could also include attractive
funding schemes for postdoctoral train-
ing. In this context, it would make sense
for the DFG to make additional specific
calls for Forschungsgruppen [research
units] to strengthen an entire interdis-
ciplinary research area (as was the case
for public health). The success of such
research groups could provide the basis
for universities to subsequently estab-
lish broadly interdisciplinary research
centers revolving around ageing and life-
course topics. Furthermore, interdisci-
plinary ageing research that has demon-
strated excellence in integrating a broad
spectrum of relevant disciplines could be
made visible and honored by launching a
high-ranking award for interdisciplinary
research.

Evaluation and Recommendations

Education and Training in Interdiscipli-
nary Research on Ageing and the Life
Course

Discipline-specific education needs to be
at the center of attention up to the PhD
level graduation to guarantee broad and
deep discipline-specific knowledge and
skills. However, from the postdoc level
onwards training in interdisciplinary re-
search has focused on the challenges of re-
search on ageing and the life course needs
to be available. Such programs—which
have proven themselves international-
ly3>—promote a basic understanding of
other disciplines (with their different per-
spectives, tools, and language addressing
the same research question) and help to
diminish mutual prejudices, they sup-
port the ability to integrate methods and
approaches of several disciplines and can
set the cornerstone for personal interdis-
ciplinary networks. The thematic focus on
ageing and the life course, together with
a thorough foundational disciplinary ed-
ucation, are important preconditions for
such postdoctoral training. Furthermore,
in order to strengthen translational re-
search, it is pivotal to acquire competen-
cies in the behavioral, social, engineering,
and computer sciences, epidemiology,
ethics, etc. in addition to the basics in
natural science. For later career develop-
ment, instruments such as topic-centered
sabbaticals, stipends, and also formalized
training courses should be used to gain
specific competencies in the fields of re-
search on ageing and the life course.

376 Institute of Medicine (2000); NAS (2005); Bachrach
C, Robert S, Thomas Y (2015).
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Figure 5. Education and Training in Interdisciplinary Research on Ageing and the Life Course
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The development and maintenance of
functional capacities, conditions for the
success of health prevention and disease
progression as well as the effects of pre-
natal conditions on later life success, and
social inequality are examples of complex
phenomena that unfold over long periods
of time and in which different domains
of life such as education, work, family,
health, and the physical environment
overlap. We can now understand the de-
velopment and consequences of such
complex processes better than ever before
because we can analyze the interactions
of cells and organisms, social groups, and
societal institutions. For interdisciplinary
research oriented towards the life course,
it is essential that those involved agree on
ajoint “meta-theoretical point of view.” In
research on ageing and the life course, the
minimal consensus could comprise:

Topic-focused sabbaticals, stipends, and formalized training to acquire com-
petence in new fields of ageing and life-course research

To strengthen translational research: basic knowledge in natural
sciences, competencies in behavioral and social sciences, epide-
miology, computer science, technological science, ethics

Training in interdisciplinary research on ageing and the life

course: Integration of methods and approaches from dif-

ferent disciplines, setting the cornerstone for personal
interdisciplinary networks

Discipline-specific education takes center stage,

information on the attraction of interdiscipli-
narity

= selecting a biopsychosocial approach
(Figure 6);

= taking historical changes of human
ageing into account;

= examining both the individual and ag-
gregates of individuals;

= taking the large differences among
people and societies into account; and

= studying the life course (in addition to
separate phases or transitions).

Developing such a model (or several)
should be supported. It can serve as a
starting point for the development of in-
terdisciplinary review criteria, but also
promote the standardization of data col-
lection. Advancing models and quality
criteria spawns new research as well as
enhancing existing work.



Figure 6. Biopsychosocial Model
of Research on Human Ageing
and the Life Course
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Establishing Data Collection and Analy-

sis, Methods Centers, and Training Pro-

grams for Interdisciplinary Researchers

Research integrating across disciplines
can and should make use of the oppor-
tunity to link diachronic and popula-
tion-wide data with experimental data, as
this has sometimes been done in GSOEP
by integrating a classical population sur-
vey approach with paradigms of behavio-
ral economics or neuropsychology,?”” but

377 E.g. Schimmack U (2009).
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so far there have been only few attempts to
link with paradigms in biology. This would
be extremely fruitful as a springboard to
join the life sciences with the social and be-
havioral sciences and could expand on the
current prioritization of the life and medi-
cal sciences. A specific funding impulse for
interdisciplinary longitudinal studies in-
volving multiple disciplines on equal terms
would be helpful in this context.378

We see innovation potential in the long-term
funding of cohort studies. The adult NEPS
cohort of the should be followed into very
old age because it holds central significance
to understand the educational and occupa-
tional trajectories of adults in Germany. In
the long run, it would be very important to
initiate cohort-comparative longitudinal
studies that begin before—or at least at—
conception and reach until the end of life.
Biomedical, behavioral, and social-science
variables should be equally represented in
the data collection. An umbrella organiza-
tion combining national longitudinal studies
has proved itself in the UK (CLOSER). Such
an association promotes joint data analyses
and the development of competence among
researchers. As the starting capital of such
an association, the large German studies
would benefit from stronger national and
international visibility and use of their data,
but also from analyses that connect the dif-
ferent data sets. Hence, the development of
(interdisciplinary and diachronic-experi-
mental) data sets and analyses as well as the
training for researchers at different career
stages should become a new task for these
methods centers. The breadth of required
methods and paradigms is too large to be
covered by a single center.3” An integrating
education and training center for interdis-
ciplinary longitudinal studies could also be
established by announcing a DFG Priority
Programme [Schwerpunktprogramm).

378 For extensive information on the potentials of popula-
tion-wide longitudinal studies for research and societal
change, see German National Academy of Sciences
Leopoldina et al. (2016).

379 CLOSER (2016b); German National Academy of Scienc-
es Leopoldina et al. (2016).
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Figure 7.
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Evaluating Application-Oriented Re-

search and Making Output Available

Application-oriented and basic research
should be linked with each other recip-
rocally. Beyond healthcare, this concerns
technology, education, labor market re-
search, urban development, social, and
culture policy, etc. The essence of findings
from longitudinal studies should be publi-
cized widely and inform the continued de-
velopment of the welfare state, which re-
quires that findings are pruned and placed
in perspective.3® For policy-making to be-

380 Summary of the upcoming tasks regarding transfer
activities: WR (2016).

related policy-making

come evidence-based, it is essential that
both in the area of research policy and
policy-making in general, agenda setting
and legislation are systemically evaluated.
So far, there is a lack of policy or imple-
mentation research to encourage, assess,
and anchor ageing- and life-course-re-
lated policy-making. Moreover, poli-
cy-making and society would benefit if
the results of the many research fields
were comprehensibly and systematically
summarized and publicized. Many topics
such as societal cohesion (see research on
social inequality) or individual cognitive
development and quality of life across the
life course concern all members of soci-



ety and require timely interventions, as
from a policy perspective they can only be
shaped in the medium or long term. This
requires a continued dialogue with re-
searchers and the application of scientific
findings. The British What Works centers
can be considered successful models for
the testing and pre-processing of research
results. One option would be to entrust a
government departmental research insti-
tution with such a task, as these are expe-
rienced in application-oriented research
and policy advice, at least regarding de-
partment-specific questions. Research in-
stitutes of the Leibniz or Fraunhofer Asso-
ciation would also be possible candidates
due to their greater independence.

Evaluation and Recommendations
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111.2 Journal Publications in Ageing and Life Span Research

a. Total Number

Publications by Discipline
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Thematic search cf. search terms (table 1).

Period 2006-2017.

Disciplines and Research Fields according to Web of Science.
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HEEEEE

Sci:nif:};iar;eices Nel:\:::::;:;;s & Oncology Psychology Pathology G:::et::i:y& Mathematics
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b. Journal Publications in the Thematic Field Ageing, Life Course, and Social Inequality

Appendix

Publications by Research Field
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2
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0 —
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Publications by Discipline (Journal Subject Category)

Demography Pediatrics Mathematics
663 596 411
1,795 1,706 1,014
565 437 360
637 507 351
572 453 316
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c. Journal Publications in the Thematic Field Ageing, Life Course, and Cognition

Publications by Discipline
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2,000
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Sciences Services Pharmacy Molecular Biology
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d. Ageing, Life Course, and Cognition — pathological and non-pathological phenomena

Publications by Research Field
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3
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Science & Technology Social Sciences Arts & Humanities
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pathological pathological pathological pathological pathological pathological
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M France 28.561 5.085 9.937 2.171 189 106
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M France 20,936 2,598 10,816 1,068 9,047 1,280 9,381 1,675 7,910 171
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Publications by Discipline
Pharmacology & — Cardiovascular System & . . Radiology, Nuclear
Pharmacy Pediatrics Cardiology Genetics & Heredity Medicine & Imaging Pathology
. non- . non- . non- ) non- ) non- . non-
pathological pathological pathological pathological pathological pathological pathological pathological pathological pathological pathological pathological

13,397 1,187 9011 1,699 9,717 788 10,744 1,254 10,749 1,637 7,589 316
12,012 975 11,589 2,436 8,267 604 9,952 975 8,193 1,224 8,391 389
8,883 729 5,886 886 5,971 435 9,971 696 5,566 729 4,850 223
6,020 422 6,474 1,086 5,137 302 5,261 367 4,881 605 4,455 177
4,100 279 3,122 436 3,224 182 3,211 330 1,903 235 2,930 89
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111.3 Junior Research Groups

Funding organization Junior research Project title
group program

German Research Foundation

German Research Foundation

German Research Foundation

German Research Foundation

German Research Foundation

Max Planck Society

111.4 Graduate Programs

Funding organization Title of graduate program m

German Research Foundation

German Research Foundation

German Research Foundation

German Research Foundation

German Research Foundation

German Research Foundation

German Research Foundation

Emmy Noether Programme

Nonsteroidal anti-inflammatory drugs

(NSAIDs) in Alzheimer's disease: Mechanism of

action and therapeutic potential

Emmy Noether Programme

Paid work beyond retirement age in Germany

Universitatsklinikum Dussel-
dorf

University of Bremen

and Britain: Sociological analyses of atypical
combinations of employment and old age
pensions

Emmy Noether Programme

Emmy Noether Programme

Toward a structural and functional basis for
changes in brain signal variability with age

Aging of hematopoietic stem cells and the

Max Planck Institute for Hu-
man Development, Berlin

Ulm University

epigenetic drift: A pathway to rejuvenation

Emmy Noether Programme

MPI Postdoc Program

Wiring new neurons within adult brain circuits

Population Health, Labor Demography, or

Fertility and Well-Being

ProMoAge — Protein Modification: A
Key Mechanism for Ageing

Cellular and Molecular Mechanisms in
Aging (CEMMA)

Impact of Adverse Childhood Expe-
rience on Psychiatric and Somatic
Disorders Across the Lifespan

Doing Transitions — The Formation of
Transitions Over the Life Course

Bamberg Graduate School of Social
Sciences (BAGSS) (PILLAR 1: Education,
Personal Development and Learning
from Early Childhood to Adulthood;
PILLAR 2: Educational and Social Ine-
quality Across the Entire Life Course)

Microeconomic Determinants of
Labour Productivity

The Dynamics of Demography, Dem-
ocratic Processes and Public Policy
(DYNAMICS)

Martin Luther University
Halle-Wittenberg/
Friedrich Schiller University,
Jena

Ulm University

Heidelberg University/
Central Institute of Mental
Health, Mannheim

University of Tiibingen/
Goethe University Frankfurt,
Frankfurt am Main

University of Bamberg

Ludwig-Maximilians-
Universitat Miinchen

Humboldt-Universitat, Berlin/
Hertie School, Berlin

Central Institute of Mental
Health (CIMH), Mannheim

Max Planck Institute for De-
mographic Research, Rostock

Participating disciplines

Medicine (Heart Surgery); Molecular
Biomedicine; Molecular Cell Biology

Molecular Medicine, Dermatology and
Allergology, Neurology, Internal Medi-
cine, Applied Physiology, Experimental
Cancer Research, Molecular Virology,
Physiological Chemistry, Obstetrics
and Gynaecology

Psychosomatic Medicine and Psycho-
therapy, Neuropsychology and Clinical
Psychology, General Psychology, Neu-
roimaging, Public Health, Medicine,
Psychopharmacology, Childhood and
Adolescent Psychiatry, Addiction Med-
icine, Obstetrics and Gynaecology,
Neurophysiology, Genetic Epidemiolo-
gy in Psychiatry

Sociology, Educational Sciences, Fami-
ly Studies, Aging Research

Sociology, Economics, Psychology,
Political Science, Educational Sciences

Microeconomics, Macroeconomics,
Econometrics

Sociology, Political Science, Demogra-
phy, and other Social Sciences



Funding periOd

2000-2010 http://gepris.dfg.de/gepris/projekt/5252314

2010-2017 http://gepris.dfg.de/gepris/projekt/166042976
Since 2016 http://gepris.dfg.de/gepris/projekt/310615419
Since 2015 http://gepris.dfg.de/gepris/projekt/279873534
2010-2017 http://gepris.dfg.de/gepris/projekt/186541016

https://www.demogr.mpg.de/en/
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2016 14 (sciences); 5 (medical students)
2013 -2022 10 (currently)

2018 20 (currently)

2017 18 (currently, incl. 1 postdoc)
2012 -2019 23 (currently, plus associates)
2013 -2022 14 (currently)

2019 -2023 35

http://web.uk-halle.de/index.php?id=6491

https://www.uni-ulm.de/med/cemma.html

http://www.grk2350.de/

https://www.doingtransitions.org/

https://www.uni-bamberg.de/en/bagss/

https://www.grk1928.econ.uni-muenchen.de/
about/

https://www.sowi.hu-berlin.de/en/dynamics
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Funding organization Title of graduate program m Participating disciplines

Max Planck Society

Max Planck Society

Max Planck Society

Max Planck Society

Robert Bosch Stiftung

Leibniz Association/Fritz

Lipmann Institute

University

University

University

MaxNetAging Research School
(MNARS)

International Max Planck Research
School for Population, Health and
Data Science

International Max Planck Research
School on the Life Course (LIFE)

International Max Planck Research
School on Computational Methods
in Psychiatry and Ageing Research
(COMP2PSYCH)

Postgraduate Program “People with
Dementia in Hospitals”

Leibniz Graduate School on Aging
(LGSA)

“Age(ing): Cultural Concepts and Prac-
tical Realisations”

Graduate Programme GradAB

Gutenberg Research College “Transna-
tional Social Support in Old Age”

Max Planck Institute for
Demographic Research,
Rostock

Max Planck Institute for
Demographic Research,
Rostock/University of Rostock

Max Planck Institute for
Human Development, Berlin/
Freie Universitat Berlin/
Humboldt-Universitat, Berlin/
University of Zurich/Univer-
sity Michigan/University of
Virginia

Max Planck Institute for
Human Development, Berlin/
University College London

Heidelberg University

Leibniz Institute on Aging —
Fritz Lipmann Institute/
Friedrich Schiller University,
Jena

Heinrich-Heine-University
Diisseldorf

Friedrich-Alexander-
Universitat Erlangen-
Nurnberg/

Institute for Employment
Research (IAB)

Johannes Gutenberg
University Mainz

Political Science, Law, Sociology,
Anthropology, Economics, History, Art
History, History of Science, Demogra-
phy, Mathematics, Biology, Medicine,
Cognitive and Brain Research, Psychol-
ogy, and Human Development

Demography, Epidemiology, Data
Science (statistics, mathematical Mod-
elling, data management)

Biology, Psychology, Sociology, Anthro-
pology, Educational Sciences

Neuroimaging, Human Development,
Computional Neuroscience, Cognitive
and Brain Research

Sports Science, Neuropsychology,
Healthcare Research, Psychology,
Physiotherapy, Architecture, Epidemi-
ology, Gerontology

Molecular Biology, Molecular Genet-
ics, (Stem) Cell Biology, Developmen-
tal Biology, Neurobiology, or Systems
Biology

Occupational Medicine and Social
Medicine, Experimental Psycholo-

gy, Forensic Medicine; English and
American Studies, German Studies,
Art History; Philosophy, Business
Administration, Modern Japan, History
of Medicine

Labor Market Research

Social Pedagogy, Ethnology
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St e e

2007 -2016
(beendet)

2019

2002

2014

2016

2006

2012 -2015
(beendet)

2018

14

15

24 in Berlin, 13 in Zurich,
10 in Michigan, 15 in Virginia (currently)

17 (currently)

13

ca. 58 (currently, plus associates)

15

https://www.maxnetaging.mpg.de/research_
school

https://www.imprs-phds.mpg.de/

https://www.imprs-life.mpg.de/

https://www.mps-ucl-centre.mpg.de/en/
comp2psych

https://www.nar.uni-heidelberg.de/en/
youngscholars/dementia/

http://www.philo.hhu.de/en/research/aging-
as/about-ageing.html

https://www.phil-fak.uni-duesseldorf.de/
ageing/

https://www.iab.de/en/ueberblick/
graduiertenprogramm.aspx

https://www.gnk.uni-mainz.de/
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I11.5 Master Degree Programs

Degree program Institution of higher education Specialization

Clinical Gerontopsychology (M.Sc.) Chemnitz University of Technology Clinical competencies for psychology of elderly
people
Aging Societies (M.A.) TU Dortmund University Empirical social research
Gerontology (M.Sc.) Friedrich-Alexander-Universitat Evidence-based diagnostics, counselling,
Erlangen-Nirnberg intervention and research of aging; psycholo-

gy, psychiatry, sociology of aging

Sport and Movement Gerontology (M.Sc.) German Sport University Cologne Physical and sports activity over the lifespan
Demography (M.Sc.) University of Rostock Demographic research

Gerontology (M.Sc.) University of Vechta Social gerontology

Applied Gerontology (M.A.) APOLLON University of Applied Sciences Management, health professions, social policy
Social Sustainability and Demographic Change  Dortmund University of Applied Sciences Social sustainability

(M.A.) and Arts



https://www.tu-chemnitz.de/transfer/wissen/studiengaenge/
geronto.php

https://www.tu-dortmund.de/studierende/studienangebot/
alternde-gesellschaften-75/

https://www.fau.de/studiengang/gerontologie-msc/

https://www.dshs-koeln.de/studium/studienangebot/master/
msc-sport-und-bewegungsgerontologie/

https://www.isd.uni-rostock.de/en/isd/studium/study-courses/
msc-demography/

https://www.uni-vechta.de/studium/studienangebot/gerontol-
ogie-ma/

https://www.apollon-hochschule.de/fernstudium/master/mas-
ter-angewandte-gerontologie/

https://www.fh-dortmund.de/de/fb/8/Master_Nachhaltigkeit.
php
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Healthy Aging and Gerontology (M.A.)

Education and Aging (M.A.)

Social Work in an Ageing Society (M.A.)

Social Gerontology (M.A.)

Future (of) Aging: Applied Gerontology (M.A.)
-Joint masters study program

SRH Hochschule fuir Gesundheit, Gera

Padagogische Hochschule Karlsruhe
(University of Education)

Magdeburg-Stendal University of Applied
Sciences

University of Applied Sciences Zittau/Gérlitz

Catholic University of Applied Sciences
Freiburg/Hochschule Mannheim — University
of Applied Sciences/

Katholische Stiftungshochschule Miinchen -
University of Applied Sciences

Healthy aging, learning

Education for older people

Social work for older people and over the
lifespan

Semography, geriatrics, gerontopsychiatry,
care, social law

Co-operative program of work and study over
up to 10 years



https://www.gesundheitshochschule.de/de/studium/master/
gesundes-altern-und-gerontologie-m-a/

https://www.ph-karlsruhe.de/studieren/studienangebot/mas-
ter/geragogik

https://www.hs-magdeburg.de/en/studies/masters-pro-
grammes/social-work-in-an-ageing-society.html

https://www.hszg.de/en/academics/our-courses-of-study/mas-
ters/social-gerontology.html

https://www.zukunft-gerontologie.de/
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111.6 European Research Council individual funding (ERC grants) for research into ageing and life course, provided to grant

Appendix

recipients in Germany*

(Initial year of funding between 2008 and 2017)

Social Sciences/Humanities (9 Projects)
Starting Grants

AGESPACE

ApeAttachment

APPARENT

LIFEINEQ

PREFERENCES

ROMI

Consolidator Grants

AUDADAPT

CORRODE

CRITICAL BRAIN
CHANGES

Spatial Navigation — A
unique window into
mechanisms of cogni-
tive ageing

Are social skills deter-
mined by early live
experiences?

Transition to parent-
hood: International
and national studies
of norms and gender
division of work at
the life course transi-
tion to parenthood

Lifespan Inequalities:
Why the age-at-death
distribution varies
between countries
and socioeconomic
groups

Understanding Prefer-
ences: Measurement,
Prevalence, Determi-
nants and Conse-
quences

Rates of Mortality
Improvement

The listening chal-
lenge: How ageing
brains adapt

Corroding the
social? An empirical
evaluation of the
relationship between
unemployment and
social stratification in
OECD countries

Development and
plasticity of multi-
sensory functions to
study the principles
of age dependent
learning plasticity in
humans

[

Starting Grants: 2—7 years following doctorate, funding of up to 1.5 million euros; Consolidator Grants: 7—12 years following doctorate, typically up to 2 million
euros; Advanced Grants: senior researchers, typically up to 2.5 million euros.

Thomas Wolbers

Catherine Delia
Crockford

Daniela Grunow

Alyson van Raalte

Armin Falk

Roland Rau

Jonas Ferdinand
Obleser

Markus Gangl

Brigitte Roeder

German Center for
Neurodegenerative
Diseases, Bonn

Max Planck Institute
for Evolutionary An-
thropology, Leipzig

Goethe University
Frankfurt, Frankfurt
am Main

Max Planck Institute
for Demographic
Research, Rostock

University of Bonn

University of Rostock

Universitat zu Lubeck

Goethe University
Frankfurt, Frankfurt
am Main

Universitat Hamburg

The Human Mind and
its complexity (SH4)

The Human Mind and
its complexity (SH4)

Institutions, Values,
Environment and
Space (SH2)

The Social World,
Diversity, Population
(SH3)

Markets, individuals,
and institutions (SH1)

The Social World,
Diversity, Population
(SH3)

The Human Mind and
its complexity (SH4)

Institutions, Values,
Environment and
Space (SH2)

The Human Mind and
its complexity (SH4)

2014 -2018

2016-2021

2011-2016

2017 - 2022

2009 -2013

2011-2015

20162020

2014 -2019

2010-2016



Life Sciences (41 Projects)

Starting Grants

AgeingStemCellFate

Baby DCs

CureCKDHeart

GENSTAGE

IluMitoDNA

MetAGEnN

MITOUPR

MU TUNING

NOVA

PrenatStressAging

REPROWORM

SENSORINEURAL

StemProteostasis

The Role of Ectopic
Adipocyte Progenitors
in Age-related Stem
Cell Dysfunction,
Systemic Inflamma-
tion, and Metabolic
Disease

Age-dependent Reg-
ulation of Dendritic
Cell Development and
Function

Targeting perivascular
myofibroblast progen-
itors to treat cardiac
fibrosis and heart fail-
ure in chronic kidney
disease

Genome Stability
Mechanisms in Aging

Illuminating the
mechanisms of
mitochondrial DNA
quality control and
inheritance

Metabolic and
Genetic Regulation of
Ageing

Mitochondrial unfold-
ed protein response
and the role in ageing

Fine Tuning the Final
Common Pathway:
Molecular Determi-
nants of Motor Unit
Development and
Plasticity

Non-coding RNA in
Vascular Ageing

Prenatal Stress and
Programming of
Newborn and Infant
Telomere Biology and
Cellular Aging

Safeguarding Cell
Identities: Mecha-
nisms Counteracting
Cell Fate Reprogram-
ming

Elaboration and
refinement of sen-
sorineural dendritic
architecture

Mediation of stem
cell identity and aging
by proteostasis

Tim Julius Schulz

Barbara Ursula
Schraml

Rafael Johannes
Thomas Kramann

Bjoern Schumacher

Christof Osman

Martin Denzel

Aleksandra Trifunovic

Till Marquardt

Reinier Boon

Sonja Entringer

Baris Tursun

Hernan Lépez-Schier

David Vilchez
Guerrero

German Institute
of Human Nutrition
Potsdam-Rehbruecke

Ludwig-Maximil-
ians-Universitat
Miinchen

Uniklinik RWTH
Aachen

University Hospital
Cologne

Ludwig-Maximil-
ians-Universitat
Minchen

Max Planck Institute
for the Biology of
Ageing, Kéln

University Hospital
Cologne

University of Gottin-
gen

Goethe University
Frankfurt, Frankfurt
am Main

Charité — Universitats-
medizin Berlin

Max Delbriick Center
for Molecular Medi-
cine, Berlin

German Research
Center for Envi-
ronmental Health,
Helmholtz Zentrum
Munchen

University of Cologne

Appendix

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Immunity and Infec-
tion (LS6)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Cellular and Develop-
mental Biology (LS3)

Cellular and Develop-
mental Biology (LS3)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Neurosciences and
Neural Disorders (LS5)

Diagnostic tools,
therapies and public
health (LS7)

Diagnostic tools,
therapies and public
health (LS7)

Cellular and Develop-
mental Biology (LS3)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

2013 -2018

2017 -2022

2016-2021

2011-2017

2017 -2022

2015-2020

2013 -2017

2012 -2017

2015-2020

2016 —-2021

2015-2020

2008 -2014

2016 -2021
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Consolidator Grants

BrainModes

DEPICODE

DIABLO

DynaSens

EMERGE

HMRI

MitoVin

MOSAIC

NeurolnCelINMR

PhaseAge

PROTEODYNAMICS

StressNetAdapt

Appendix

Personalized whole
brain simulations:
linking connectomics
and dynamics in the
human brain

Decoding the epi-
genetic signature of
memory function in
health and disease

Mechanisms of
Developmental and
Injury-related Axon
Branch Loss

Understanding the
neural mechanisms of
multisensory percep-
tion based on compu-
tational principles

Epigenetic and met-
abolic regulation of
endothelial hetero-
geneity

Non-Invasive In-Vivo
Histology in Health
and Disease Using
Magnetic Resonance
Imaging (MRI)

Mechanism and
Consequences of the
Interplay between
Mitosis and Human
Papillomavirus Initial
Infection

Relationship of
Somatic Structural
Variation Mosaicism
to Aging and Disease
Phenotypes

In-cell NMR moni-
toring of alpha-Syn-
uclein aggregation in
neuronal cells

The chemistry and
physics of RNP gran-
ules: how they form,
age and cause disease

Global Dynamics of
Proteolytic Quality
Control Networks in
Stress Response and
Aging

Understanding
evolutionary abiotic
stress-network plas-
ticity as foundation
for new biotechno-
logical strategies

Petra Ritter

André Fischer

Thomas Misgeld

Christoph Kayser

Michael Potente

Nikolaus Weiskopf

Mario Schelhaas

Jan Korbel

Philipp Selenko

Simon Alberti

Thorsten Hoppe

Pascal Falter-Braun

Charité — Universitats-
medizin Berlin

German Center for
Neurodegenerative
Diseases, Bonn

Technical University
of Munich

Bielefeld University

Max Planck Insti-
tute for Heart and
Lung Research, Bad
Nauheim

Max Planck Institute
for Cognitive and
Brain Sciences, Leipzig

University of Minster

European Molecular
Biology Laboratory

Forschungsverbund
Berlin e V.

Max Planck Institute
of Molecular Cell
Biology and Genetics,
Dresden

University of Cologne

German Research
Center for Envi-
ronmental Health,
Helmholtz Zentrum
Miinchen

Neurosciences and
Neural Disorders (LS5)

Neurosciences and
Neural Disorders (LS5)

Neurosciences and
Neural Disorders (LS5)

Neurosciences and
Neural Disorders (LS5)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Neurosciences and
Neural Disorders (LS5)

Immunity and Infec-
tion (LS6)

Genetics, Genomics,
Bioinformatics and
Systems Biology (LS2)

Molecular and
Structural Biology and
Biochemistry (LS1)

Cellular and Develop-
mental Biology (LS3)

Cellular and Develop-
mental Biology (LS3)

Applied life sciences
and non-medical
biotechnology (LS9)

2016-2021

2015-2020

2015-2020

2015-2020

2018 -2023

2017 -2022

2016-2021

2016-2021

2015-2020

2017 -2022

2014 -2019

2017 -2022



AMYLOID

AngioBone

Angiolnc

ANGIOMIRS

AXOGLIA

BEYOND

COREMA

ERA

GENEMIT

GEROPROTECT

META-GROWTH

MyeliNANO

NUCLEAR CALCIUM

OptoHear

PROMETHEUS

StemCell-
GerontoGenes

Identification and
modulation of
pathogenic Amyloid
beta-peptide species

Angiogenic growth,
specialization, ageing
and regeneration of
bone vessels

Endothelial long
non-coding RNAs

microRNAs in vascular
homeostasis

The role of myelinat-
ing glia in preserving
axon function

Metabolic basis of
neurodegenerative
disease

Cell division and the
origin of embryonic
aneuploidy in pre-
implantation mouse
development

Experimental Re-
search into Ageing

Regulation of gene
expression in mam-
malian mitochondria

Developing Geropro-
tectors to Prevent
Polymorbidity

Metabolic regulation of
growth and body com-
position: key modulators
of long-term health

Myelinic nanochan-
nels in neurodegener-
ative diseases

The biology of nuclear
calcium: general prin-
ciples of adaptations
and strategies to de-
velop a light-induced
signaling enhancer

Cochlear Optoge-
netics for Auditory
Research and Pros-
thetics

Novel Cells for Organ
Repair

Longevity and aging
associated genes that
control self-renewal
and function of adult
stem cells during aging

Christian Haass

Ralf Heinrich Adams

Stefanie Dimmeler

Stefanie Dimmeler

Klaus-Armin Nave

Thomas Franz Erich

Willnow

Jan Ellenberg

Linda Partridge

Nils-Goran Larsson

Linda Partridge

Berthold Koletzko

Klaus-Armin Nave

Hilmar Bading

Tobias Moser

Hans Schoeler

Karl Lenhard Rudolph

Ludwig-Maximil-
ians-Universitat
Minchen

University of Minster

Goethe University
Frankfurt, Frankfurt
am Main

Goethe University
Frankfurt, Frankfurt
am Main

Max Planck Institute
of Experimental Med-
icine, Gottingen

Max Delbriick Center
for Molecular Medi-
cine, Berlin

European Molecular
Biology Laboratory

Max Planck Institute
for the Biology of
Ageing, Kbln

Max Planck Institute
for the Biology of
Ageing, Kbln

Max Planck Institute
for the Biology of
Ageing, Kdln

Ludwig-Maximil-
ians-Universitat
Minchen

Max Planck Institute
of Experimental Med-
icine, Gottingen

Heidelberg University

Universitatsmedizin
Gottingen — Universi-
ty of Gottingen

Max Planck Institute
for Molecular Bio-
medicine, Mlinster

Leibniz Institute on
Aging — Fritz Lipmann
Institute

Appendix I

Neurosciences and
Neural Disorders (LS5)

Cellular and Develop-
mental Biology (LS3)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Neurosciences and
Neural Disorders (LS5)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Cellular and Develop-
mental Biology (LS3)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

Molecular and
Structural Biology and
Biochemistry (LS1)

Genetics, Genomics,
Bioinformatics and
Systems Biology (LS2)

Diagnostic tools,
therapies and public
health (LS7)*

Neurosciences and
Neural Disorders (LS5)

Neurosciences and
Neural Disorders (LS5)

Neurosciences and
Neural Disorders (LS5)

Diagnostic tools,
therapies and public
health (LS7)

Physiology, Patho-
physiology and Endo-
crinology (LS4)

2013 -2018

2014-2019

2016 -2020

2009 -2014

2011-2016

2014 -2019

2017 -2021

2011-2016

2011-2016

2017 -2022

2013 -2018

2016 -2021

2009 -2014

2015-2020

2015-2020

2013 -2018



Appendix

Physical Sciences/Engineering (2 Projects)

Starting Grants

IHEARU Intelligent systems' Bjorn Wolfgang University of Passau Computer science 2014 -2018
holistic evolving Schuller and informatics (PE6)
analysis of real-life
universal speaker

characteristics

Consolidator Grants

BETACONTROL Control of amyloid Wolfgang Hoyer Heinrich-Heine-Uni- Synthetic chemistry 2017 -2022
formation via be- versity Diisseldorf and materials (PE5)

ta-hairpin molecular
recognition features

1 The project has been classified under LS7 in accordance with the ERC keywords; however, the content of the project (metabolic regulation of growth and body composition, also
with regard to the development of obesity over the life course) would indicate classification under LS4_5 (metabolism, biological basis for metabolism and related disorders) to be
more fitting.

Source: https://erc.europa.eu/projects-figures/erc-funded-projects (as of December 2018)
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