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A Dialogue of Systems  18

An experimental platform combines the use of electricity, heat and transport  

100 Years of the Deutsche Forschungsgemeinschaft

Marco Finetti

Reappraisal in Stages  22

New study contributes to critical examination of the organisation’s history 

Humanities and Social Sciences

Bethany J. Walker

“Operation Betty”  26

German-American excavations in Tell Hisban in Jordan

Life Sciences

Helene Loos, Roman Lang, Thomas Hofmann and Andrea Büttner

Influenced by Breast Milk  32

How odour and taste substances affect food preferences



german research 2 / 2021 32 german research 2 / 2021Editorial

The Emmy Noether Programme 
also includes one especially essen-
tial element: the annual meetings in 
Potsdam. Like the Heisenberg net-
working meetings, these allow us to 
get to know funding recipients in per-
son, often giving us the opportunity 
of direct contact with their academic 
world and their enthusiasm. The 
value of such personal encounters 
in terms of the insights we are able 
to gain can hardly be overestimated. 
Through the official programme, as 
well as in informal discussions, grant-
ees share what they have found to 
be positive and beneficial as well as 
where problems have occurred or 
new requirements have arisen.

The annual selection meetings 
for the Heinz Maier-Leibnitz Prize 
were especially pleasurable, too. As 
is well known, the DFG has awarded this prestigious 
German funding prize to outstanding postdoctoral re-
searchers since 1977. An empirical study carried out in 
2017 confirmed that this prize is a ticket to an academic 
career. The prize money, currently still €20,000, is to 
be significantly increased in recognition of accomplish-
ments and as an incentive. I personally very much hope 
this will happen in the foreseeable future.

Another adaptation has already been successfully im-
plemented: the individual funding period for doctoral 
researchers in Research Training Groups will be extended 
as of spring 2022. The “Promoting Doctoral Studies” con-
ference in autumn 2019, along with other study find-
ings, showed that doctorates under DFG coordinated 
programmes take an average of 51 months to complete. 
In view of this, doctoral researchers will in future be able 
to receive doctoral funding for up to 48 months.

To return to the postdoctoral phase: all in all, the 
DFG funding portfolio pursues the goal of adapting to 
individual and disciplinary needs in a streamlined, flex-
ible manner. The aim is not just to provide tailor-made 
funding opportunities but also to ensure “barrier-free” 
structures. Not least in view of this, we sought to pro-
duce a compilation of the principles of effective career 
development, which we published in spring 2021. These 
principles complement the “Guidelines for Safeguard-
ing Good Research Practice”, which have now become 
established as a standard, along with the expectation 

that university administrations, academic research com-
munities, reviewers and funding recipients adopt these 
as their benchmark.

L ooking back over the last few years, the funding 
of excellent researchers in early phases of their ca-
reer has always been a priority for me and one to 

which I have dedicated myself with great pleasure. I am 
indebted to all those involved inside and outside the DFG 
for their constructive cooperation within shifting team 
constellations. Topics relating to early career researchers 
were also crucial during my time on the Senate, the Joint 
Committee and the Executive Committee. I strongly be-
lieve that the DFG will continue to offer and develop 
programmes and funding lines for doctoral and postdoc-
toral researchers in a proactive and constructive manner 
and according to their needs. The great importance and 
attention attached to basic research and its funding these 
days involves great responsibility for all those concerned, 
and the early career researchers of today and tomorrow 
should be given a special role in all deliberations.

Marlis Hochbruck

What is needed to provide the next generation of researchers with the most effective support 
possible? As Vice President of the DFG, Marlis Hochbruck has been closely involved with early 
career researchers in recent years. As she leaves office, she also takes stock on a personal level.

Opening Up  
More Future Avenues

I n the midst of the ongoing coronavirus pandemic, it 
may surprise you at first glance, dear readers, to find 
a subject such as early career researchers and how 

best to support them in this german research editorial. On 
closer consideration, however, this is no coincidence: 
questions and answers concerning support in early ca-
reer phases are among the most important agenda items 
in research funding – and this applies at the international 
level as well.

In providing support for early career researchers, 
the aim is always to open up more future avenues, be 
they personal, project-related or career-related. It is no 
coincidence that supporting early career researchers is 
one of the commitments that are set down in the DFG 
statutes. I firmly believe that supporting researchers as 
they seek to pursue an academic career must be central 
to science and the humanities and to the organisations 
who provide funding.

Reflecting on my time as DFG Vice President, I would 
like to share why early career researchers are important 
to the DFG as well as to me personally – and what we at 
the DFG have tried to initiate in new or different ways in 
recent years. Research funding faces a twofold challenge: 
on the one hand, to promote careers in all disciplines in a 
way that is best suited to the individuals concerned and 
on the other, to develop beneficial interdisciplinary and 
systemic career structures.

The starting point of all of our considerations and 
activities in recent years has of course been that the over-
all conditions for career paths and the opportunities for 
talent development in research are subject to an ongo-
ing process of change. For this reason, the DFG has to 
monitor whether and how well its funding programmes 
are working by looking at the entire career ladder and 
funding chain – from doctorate to postdoc and on to the 
first appointment. 

The insistent question to ask is: what funding pro-
grammes need to be adapted or revised? With this in mind, 
a working group appointed by the DFG Executive Com-
mittee in 2012 set itself the task of examining the current 
situation and identifying funding needs and requirements. 
With regard to the doctoral phase, it became apparent that 
two elements had proved highly effective: the funding of 
positions introduced in 2009 under the Research Training 
Groups Programme and the start-up funding, also intro-
duced in 2009 in the coordinated programmes, to improve 
the transition from the doctoral to the postdoctoral phase. 

So far, so good. At the same time, the DFG saw the 
need to advance the efforts being made under its pro-
grammes and to increase their flexibility. For the early 
postdoc phase, the research fellowship abroad was there-
fore supplemented with a more accessible equivalent in 
Germany. This has evolved into the Walter Benjamin 
Programme, which was launched in 2018. Moreover, 
the Heisenberg Programme succeeded in simplifying the 
complex dovetailing of DFG regulations with university 
structural requirements in the case of the Heisenberg 
Professorship, also enhancing flexibility.

L ooking back, various stimuli came together. The modi-
fication of the Emmy Noether Programme in 2017, for 
example, was based on an internal DFG study on the 

progression and success factors of early career phases and 
on the Early Career Researcher Pact with its introduction 
of tenure-track professorships. What is more, the formal 
hurdle for applying to the excellence programme – at least 
one year of research experience abroad – was ended as a 
way of facilitating work-life balance. Nonetheless, interna-
tional experience, networking, high-ranking publications 
and visibility remain essential prerequisites in promoting 
excellence. In order to give grantees more planning security, 
the funding period was increased from five to six years. 
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Professor Dr. Marlis Hochbruck
was Vice President of the DFG from 2014 until the 2021 Annual 
Meeting.
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Our healthcare system is considered by 
other countries to be one of the best 
and most expensive in the world. Has 
it shown itself to be crisis-proof in the 
pandemic? 
To some extent. We were lucky 
in Germany, especially at the be-
ginning of the pandemic. If it had 
hit us as early and unprepared as 
Lombardy, which has one of the 
best healthcare systems in Europe, 
the situation would have been 
completely different. We have 
also been lucky because we have 
a much smaller staffing ratio than 
other countries, e.g. hospital per-
sonnel per ICU bed. This is half the 
ICU staffing ratio that countries 
like Italy or France have. So when 
we say our healthcare system has 
proven robust, we should add that 
the lockdown was imposed early 
on and the pandemic was slowed 
down at an early stage – that’s why 
the kind of precarious situation we 
saw in Lombardy never arose in the 
first place.

The lockdown measures were politi-
cally justified based on the risk of 
overloading the healthcare system, 
latterly based on the availability of 
intensive care beds. With a maxi-
mum of 5,700 coronavirus patients 
in a total of 34,000 ICU beds, crit-
ics are now saying this was a case 
of political instrumentalisation. Do 
you agree? 
I find this whole debate too in-
discriminate. Not all ICU beds are 
the same. Many so-called inten-
sive care beds are not strictly suit-
able for the provision of care to 
critically ill coronavirus patients. 
Treatment of these patients was 
mainly concentrated in university 
hospitals and maximum care hos-
pitals (i.e. hospitals which usually 
have at least 500 beds); the figures 

The disaster in Lombardy taught 
us that only the most severe coro-
navirus cases should be treated 
as in-patients. It is certainly true 
that the pandemic showed us that 
emergency care in Germany is a 
systemic problem. The Advisory 
Council on Developments in the 
Healthcare Sector, of which I am 
a member, presented an expert 
report on emergency care prior to 
the pandemic that recommends 
reforms. We have the problem 
in Germany that patients go into 
emergency departments very 
quickly. If we hadn’t changed 
course at the beginning of the pan-
demic, we would have run into a 
big problem. In this respect, it was 
a groundbreaking decision on the 

Professor Dr. Jonas Schreyögg …

Economics and Health Science

german research: Professor Schreyögg, 
we are conducting this interview at the 
end of June, and for the first time in a 
long while the infection figures are fall-
ing, while at the same time more and 
more people are now getting vaccinated. 
Many are already breathing a sigh of 
relief. Are we now back to normal?

on the rise. It might also be that 
herd immunity will be difficult to 
achieve and we’ll keep seeing small 
outbreaks. Nevertheless, I believe 
we can look positively into the fu-
ture in the medium term: we are 
seeing a revival of the economy 
and society at large, too. 

Schreyögg: As the pandemic sub-
sides, there are positive effects that 
combine: the warmer season, the 
effect of widespread testing and 
then the impact of the vaccination 
campaign as the number of those 
vaccinated increases rapidly. At 
the same time, the Delta variant is 

are now also available for this. 
Some of these facilities certainly 
reached their limits. With a view 
to treatment capacity, we would 
need to know what the specific 
staffing was for each patient, but 
these figures are still not known. 
I believe it is vital for us to find 
this out, based on each individual 
hospital. The limiting factor is not 
number of beds or ventilators: 
it’s the number of staff available. 
This is where the whole discussion 
about beds simply doesn’t go far 
enough.

Leaving aside the dramatic crisis in 
long-term nursing care, what struc-
tural problems has the pandemic par-
ticularly highlighted? 

Rembert Unterstell

… holds the Chair of Healthcare 
Management at the University 
of Hamburg and is Scientific Di-
rector of the Hamburg Center 
for Health Economics (HCHE). 
Born in 1976, Schreyögg is an 
economist and holds a PhD from 
the TU Berlin. As a postdoc he 
worked at Stanford University. 
After obtaining his postdoctoral 
lecturing qualification, he was 
initially Professor of Business 
Administration, in particular 

Health Services Management, 
at LMU Munich in 2009/2010 
before being appointed to Ham-
burg in 2010. Among other 
things, he has been a member 
of the German Advisory Coun-
cil on Developments in the 
Healthcare Sector since 2015; 
in 2019 he was appointed to 
the DFG’s interdis-
ciplinary Commis-
sion for Pandemic 
Research.

Health economics is an interdis-
ciplinary subject that looks at 
healthcare structures, combin-
ing approaches and perspectives 
from health science, economics 
and business administration. As 
a sub-discipline of health eco-
nomics, “management in the 

healthcare sector” addresses as-
pects such as healthcare provi-
sion in hospitals, doctors’ sur-
geries and other institutions by 
examining issues such as organi-
sational and personnel manage-
ment as well as financial and 
quality management.

The German healthcare system – past and future: economist Jonas Schreyögg on struc-
tural problems that have become apparent, better access to healthcare data for evidence-
based research and the expectations associated with electronic health records. In conver-
sation with a member of the DFG’s Commission for Pandemic Research.

The Dilemma of Digitalisation
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part of the Robert Koch Institute 
to ask patients to go into self-iso-
lation at home in the case of mild 
progressions, to have this managed 
centrally via the Associations of 
Statutory Health Insurance Phy-
sicians or via the phone number  
116 117 – and only to admit people 
to hospital in severe cases. 

Crisis management on the part of the 
public health authorities – I’m think-
ing of contact tracing – has been the 
subject of scathing criticism ...
In Germany, we don’t have a well-
developed public health planning 
system as in the UK or some Asian 
countries. Here the public health 
service being in charge for public 
health planning was cut back by 
savings before the pandemic – to 
some extent it had already ceased 
to function properly. There needs 
to be a rethink here, fundamen-

making them available in com-
bined form, as would be neces-
sary. This has implications: in Italy, 
studies were published relatively 
early on that combined infection 
data, clinical data and claims data 
from health insurance or regional 
health authorities; the same was 
true in England and the USA. We 
are lagging behind internationally 
in digitisation and data access for 
research purposes.

Large data gaps have emerged during 
the pandemic. As a health economist, 
which data sources would you mention 
here in particular?  
There’s a general need for better 
access to existing health data. A 
substantial part of my work is to 
manage these complicated forms 
of access to healthcare data. This 
is by no means insignificant! In 
international contexts, data from 

electronic patient records have 
long been important – for exam-
ple in the UK and the Scandina-
vian countries as well as Taiwan, 
Canada and the USA. In terms of 
health economics and health ser-
vices research in Germany, how 
we move forward in the next few 
years will be crucial.

Doesn’t the use of cancer registry data 
or case-related billing data etc. require 
special data protection?
That’s what many people think. 
But the General Data Protection 
Regulation in fact allows privileged 
use of data in medical contexts. The 
problem in Germany derives more 
from how these provisions are le-
gally interpreted – and how their 
interpretation differs from one fed-
eral state to the next. 

access, German researchers will 
increasingly resort to using foreign 
data. We need to get this mes-
sage across again and again in the 
coming years: there is enormous 
value and benefit for Germany as 
a research hub to be derived from 
expanding this access and also im-
proving it in terms of the way it is 
administered.  

Would I be right in thinking that you 
have high expectations of electronic 
health records? 
Yes, indeed. However, there are 
still a number of areas that need 
fixing. First of all, as many citizens 
as possible have to be persuaded 
to actually want to use such re-
cords. The experience of other 
European countries in dealing 
with patient records suggests that 

In many hospitals, the treatment of seriously ill coronavirus patients took doctors and nursing staff to their physical and emo-

tional limits. As far as bed capacity allowed, patients were treated in isolated intensive care units.Is the electronic health record of tomorrow an innovation driver from which data-based basic research could benefit, too? 

Scepticism and rejection have so far predominated among the population in Germany.

tally and far beyond the pandemic. 
The role of the public health ser-
vice has to be redefined and net-
worked public health planning 
must be assigned a much more 
central role.

What do you mean when you talk 
about the “digitalisation dilemma of 
the German healthcare system”? 
Even after 15 months, it is well 
known that the reporting chains 
from the public health authori-
ties to the Robert Koch Institute 
don’t function smoothly; they’re 
still not fully digitised. Unfortu-
nately, there are still a lot of data 
standards that have not yet been 
defined in the healthcare sector. 
Above all, access to empirical data 
to pursue research is worse than in 
other countries. In Germany, there 
is no central body that might be 
capable of combining data sets and 

Which healthcare system in Europe 
could we learn a lot from?
(laughs) There are a few I could 
name, but of course the Nordic 
countries are unique. The data 
sets and their interlinking are 
excellent – and these countries 
are subject to the General Data 
Protection Regulation, too. In 
connection with EU projects, we 
are seeing that in some countries 
where you might not expect it – 
Hungary and Slovenia in particu-
lar, for example – there is better 
access to research-related data 
than here in Germany. 

What is the main challenge facing the 
German healthcare system? 
If we don’t manage to become 
internationally compatible with 
regard to data sources and data 
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an opt-out procedure ought to be 
used (i.e. an electronic health re-
cord is created if no explicit ob-
jection is made – at the moment, 
the opt-in procedure applies). This 
is quite practicable, but so far it 
is not supported by a majority 
among the German population or 
in the Bundestag.

As a health policy advisor and as a 
member of the Commission for Pan-
demic Research, you advocate making 
empirical data from the healthcare sys-
tem usable for research as well. Have 
the prospects for this improved since 
the Digital Healthcare Act came into 
effect in December 2019? 
This was of course a very impor-
tant step, but it is only an initial 
move towards achieving truly 
widespread use and the full range 
of benefits. First of all, it is impor-
tant to gain the trust of citizens in 
Germany, since so many are scepti-
cal of digitalisation. We saw this in 

There have been many attempts to reform the German healthcare system on a small scale. According to experts, however, it has not 

yet been possible to achieve a comprehensive structural reform in areas such as the system of hospital finance and in-patient services. 

the DFG-funded ECOS survey, too, 
which is being conducted in seven 
European countries and focuses on 
the acceptance of measures during 
the pandemic. One striking result 
is that there are major differences 
in acceptance: scepticism is greater 
in Germany with regard to digi-
talisation and vaccine readiness 
is lower here than in many other 
countries. 

Have your personal expectations been 
fulfilled in participating in the inter-
disciplinary commission on pandemic 
research? 
Ever since I’ve been involved in 
research, I have adopted an inter-
disciplinary approach. This is not 
only enjoyable for me personally: 
in my opinion it is also the way to 
make progress scientifically. I find 
the collaboration in the plenary 
and sub-working groups across 
disciplinary boundaries to be vital 
and stimulating, not least because 

it combines the differing research 
perspectives and questions. This 
can be a source of inspiration for 
one’s own research work, too. 

After the pandemic might well be be-
fore the pandemic. What can we learn 
from this as you see it?  
The pandemic has shown us many 
things, both negative and posi-
tive. You might say the pandemic 
has been something of a lengthy 
seminar that has enabled us to 
critically examine a whole range 
of areas. Of course, this also ap-
plies to the political domain – and 
in my specialist area it concerns 
the organisation of the healthcare 
system. The next step will be to 
collate all the findings and draw 
conclusions – not just breathe a 
sigh of relief and go back to where 
we were before. 
 
Interview: Dr. Rembert Unterstell,
Publishing Executive Editor of german 
research.
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T he DFG has provided funding 
of approximately €140 mil-

lion for research projects in direct 
response to the coronavirus pan-
demic. Of this amount, about €93 
million has been allocated as ad-
ditional support for ongoing DFG 
projects across all disciplines 
that have been affected by 
the pandemic and the restric-
tions on public life. A total 
of approximately €45 million 
has gone towards funding 
more than 150 new projects 
dedicated to research into 
COVID-19 as well as other 
epidemics and pandemics.

These were the figures 
announced by DFG Presi-
dent Professor Dr. Katja Becker 
in early July in conjunction with 
the annual meeting of the largest 
research funding organisation and 
central self-governing body for sci-
ence and the humanities in Ger-
many. “For well over a year now, 
the pandemic and lockdown have 
had a considerable impact on the 
work of many funded projects and 
the researchers involved in them. 
For this reason, mitigating these 
immediate consequences and ena-
bling continuation and successful 
completion of the research has 
been our goal from the outset.”

As Becker explained, funds of 
approximately €52 million have 
been approved for more than 4,000 
projects under general research 
funding alone. Further supplemen-
tary grants went to the Collabora-
tive Research Centres, totalling 
about €32 million, and to the Re-

search Training Groups with a fig-
ure of just under €9 million. These 
funds originate from the max. €175 
million support package that was 
approved by the DFG’s Joint Com-
mittee in the summer of 2020 and 
expanded in March of this year, 

for which researchers and projects 
impacted by the pandemic are es-
pecially grateful.

For the time being, the corona-
virus pandemic has had no nega-
tive impact on proposals for new 
projects or the continuation of 
projects already receiving funding, 
as a recent DFG analysis indicates. 
From the beginning of March 2020 
to the end of February 2021, for 
example, the number of propos-
als for individual grants funding 
increased by approximately 1,800 
to almost 16,700. The increase in 
the number of proposals from fe-

male researchers was particularly 
marked: they submitted 18 percent 
more proposals than in the same 
period last year, while 11 percent 
more proposals were received 
from male researchers. Similar 
developments were also noted by 

French and Swiss partner 
organisations and the Eu-
ropean Research Council 
(ERC). “Fortunately, these 
initial figures belie fears – 
sometimes discussed in the 
public arena – that female 
researchers in particular are 
currently discouraged from 
pursuing research as a result 
of increased care commit-
ments. We now have to take 

a look at these and other develop-
ments from a long-term perspec-
tive and on a differentiated basis,” 
said the DFG President.

Becker gave a very positive 
assessment of the interdiscipli-
nary call for proposals published 
in June 2020 as well as the seven 
calls for proposals under the new 
Focus Funding instrument, which 
supports research into the coro-
navirus and other epidemics and 
pandemics. “The level of interest 
in our calls has been tremendous, 
with a total of almost 700 proposals 
for either deliberately broad-based 
or very focused research.” As a re-
sult, 151 new research projects are 
now receiving funding – 51 under 
the interdisciplinary call and 100 
to date under the Focus Funding 
instrument. 

www.dfg.de/en/service/press/press_releases/ 
2021/press_release_no_33

We will keep you posted about the 
impact the coronavirus pandemic 
has on the DFG’s work and about 
all measures taken to date and in the 
future on our website www.dfg.de 
and via Twitter: @dfg_public.

G
ra

ph
ic

: d
pa

 / K
nu

t 
N

ie
hu

s

DFG Funding and Corona: An Initial Assessment
€140 million awarded for emergency support and pandemic research

The Pandemic and Its Consequences
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Impulses for the Upcoming Legislative Period
DFG paper “Strengthen Knowledge-Driven Research, Benefit from Knowledge Reservoirs” 
lays out central fields of action and recommendations for setting the political course.

I n an impulse paper for the 20th 
legislative period of the German 

Bundestag, the DFG has set out what 
it considers to be the most impor-
tant areas of action and recommen-
dations to ensure that the sciences 
and humanities can continue to 
play a key role in addressing major 
challenges in the future. Now also 
to be found on the DFG’s website 
and addressed to policymakers in 
view of the upcoming federal elec-
tion campaign, “Strengthen Knowl-
edge-Driven Research, Benefit from 
Knowledge Reservoirs” is the title of 
the paper published by Germany’s 
largest research funding organisa-
tion and central self-governing body 
for science and research.

“Political and societal challenges 
such as the coronavirus pandemic 
illustrate that in some cases, scien-
tific solutions can be required with 
enormous urgency. The capacity to 
develop acutely needed scientific 
solutions depends crucially on early 
research funding that is not initially 
dedicated to a specific purpose,” 
the paper states in its introduction. 
“More than ever, forward-looking 
research policy is needed that allows 
space for research-driven decisions 
and supports flexible action.” In 
terms of the strategic political deci-
sions this will require in the upcom-
ing legislative period, the paper pro-
vides 13 impulses covering several 
major fields of action.

From the DFG’s point of view, 
it will continue to be of central im-
portance to strengthen knowledge-
driven research in Germany in the 
coming years by providing appro-
priate funding and support. This 
also requires long-term investment 
in research – despite new debt and 
falling tax revenues in the wake of 
the coronavirus pandemic – as well 
a clear political commitment to con-
tinuous budget increases and finan-
cial planning security for research 
organisations in connection with 
the Pact for Research and Innova-
tion (PFI). Knowledge-driven re-
search should continue to be funded 
and promoted across its entire the-
matic breadth. At universities, im-

provement of financial framework 
conditions in the upcoming second 
funding period of the Excellence 
Strategy should ensure even greater 
global competitiveness, in particu-
lar in terms of fair participation 
and funding opportunities for new 
proposals as well as in terms of the 
programme allowance for indirect 
project costs.

Several of the DFG’s impulses 
focus on far-reaching processes of 
change in the sciences and humani-
ties and their infrastructures, in par-
ticular the digital turn. The latter is 
to be further advanced and utilised 
in the coming years, for example 
through the development and ex-
pansion of “digital expertise” in 
all subjects and disciplines and the 
development and strengthening of 
attractive digital job profiles and ca-
reer paths. The field of research data 
continues to grow in importance, 
too: here the aim is to ensure long-
term sustainability of research data 
management. To this end, the DFG 
considers it essential to provide long-
term funding for the recently estab-
lished National Research Data Infra-
structure (NFDI) so as to transform 

its current project status into a stable 
and long-lasting infrastructure.

The publication system is also to 
be made science-friendly by further 
expanding open access and the rel-
evant financing structures, as well 
as ensuring reliable and practica-
ble copyright legislation. From the 
DFG’s point of view, the national 
safeguarding of basic infrastruc-
tures for academic publications and 
not least the regulation of increas-
ing global data tracking in academic 
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O n 2 July, the Joint 
Science Confer-

ence (GWK) approved 
funding for ten further 
consortia in the con-
text of the National 
Research Data Infrastructure 
Programme (NFDI). The GWK 
decision marks the end of the sec-
ond funding round, in which 16 
initiatives were submitted. As in 
the first funding round, the GWK 
followed the recommendation of 
the NFDI Expert Committee ap-
pointed by the DFG. A total of 19 

consortia from all four broad sci-
entific disciplines are now being 
funded.

In setting up the NFDI, the 
DFG is responsible for the se-
lection, review and evaluation 
of NFDI consortium proposals, 
while the GWK is responsible for 
financial decisions. To be eligible 

for funding, proposals 
must receive a positive 
recommendation by the 
NFDI Expert Commit-
tee, which is composed 
of academic researchers 

and experts from scientific infra-
structure institutions.

“It is great to see the NFDI 
grow based on a research-driven 
process,” said DFG President Pro-
fessor Dr. Katja Becker following 
the decision. 

www.dfg.de/en/service/press/press_releases/ 
2021/press_release_no_25

The NFDI is Growing
DFG welcomes GWK decision to fund  

ten new consortia 

Erkenntnisgeleitete Forschung stärken, 
von Wissensspeichern profitieren

Impulse 
der Deutschen Forschungsgemeinschaft 
für die 20. Legislaturperiode des Deutschen Bundestags

research are also of increasing im-
portance in this context. Finally, 
major research instrumentation and 
instrumentation-related research 
infrastructures are to be financed 
in line with demand, based on an 
increase in funding and the inclu-
sion of operating costs in research 
funding.

In addition to setting the course 
for the financial, structural, techni-
cal and legal framework conditions 
for knowledge-driven research and 
research funding in Germany, one 
of the DFG’s key political tasks in 
the coming legislative period will 
be to secure and strengthen the 
basis for research cooperation in-
ternationally. Important elements 
include the development of a co-
herent interministerial strategy for 
science diplomacy, strengthening of 
the European Research Area (ERA) 
and European research partners for 
Germany.

www.dfg.de/en/service/press/press_releases/ 
2021/press_release_no_13

The paper, available in German only, can be 
downloaded at  
www.dfg.de/download/pdfpresse/20210505_
pm_impulspapier_legislaturperiode.pdf

A view of the plenary chamber of the German Bundestag in Berlin: Now more than ever farsighted policymaking in research is needed.

News
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Christian Laforsch, Andreas Greiner and Martin Löder

Environmental pollution caused by plastic waste 
– here in a bay near the Philippine capital Manila, 
where a man searches for reusable material. 

Cycle of   
Contamination
From the deep sea to the atmosphere, from the tropics to the polar regions, microplastics 
are everywhere. Yet important mechanisms and processes relating to their formation and 
biological processing are still not understood. Researchers in a range of disciplines are  
seeking to change this and thus help to reduce the impact on ecosystems and humans.
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P lastics are an integral part of eve-
ryday life in the modern world. 

Their versatile properties have made 
countless technologies and medical 
innovations possible. Plastic prod-
ucts are light yet sturdy, corrosion-
resistant, and have outstanding in-
sulating properties. Thanks to these 
advantageous traits, combined with 
comparatively low production costs, 
plastics are now found in a wide ar-
ray of products. Global production 

The CRC “Microplastics” aims to move from general models to a differentiated 

system-based understanding, as illustrated by this poster. 

of plastics increased from 1.7 million 
tons in the 1950s to 359 million tons 
in 2018. A rapid rise in production 
rates is also forecast in the coming 
years, with production potentially 
doubling in the next 20 years. 

Yet the very characteristics that 
bring advantages in every-day life 
and technology also bring problems. 
In Europe, single-use products for 
the packaging industry account for 
almost 40 percent of plastic pro-

duction. As a result, the amount 
of plastic waste has also increased 
rapidly in recent years. In 2016, the 
proportion of plastics that entered 
the recycling process in Europe 
was just 31 percent. The rest of the 
continent’s plastic waste still goes 
to landfills or is reutilised in some 
other way, for example by thermal 
recovery through incineration. 

Yet as the result of thoughtless 
or improper disposal, a significant 
amount of plastic waste enters the 
environment – and it may be as-
sumed that in newly industrialised 
countries especially, the proportion 
of reutilised or recycled plastic is 
much lower than in Europe and 
the amount that is not properly dis-
posed of is all the larger. 

The main reason why plastics 
cause such problems in the environ-
ment is that they are persistent and 
durable. Because they degrade very 
slowly, it is believed that many plas-
tics will remain in the environment 
for hundreds of years. However, 
over time, due to chemical, physical 
and biological factors, they become 
brittle and break down into ever 
smaller fragments. Fragments less 
than 5 millimetres in size are known 
as microplastics; if they come from 
larger plastic parts, they are referred 
to as secondary microplastics. 

Microplastics that have been in-
dustrially produced at this size, on 
the other hand, are known as pri-
mary microplastics. These are used 
in products like cosmetics, as hot-
melt adhesive powder or as alter-
native sandblasting material. Large 
quantities of microplastics can also 
enter the environment through 
wastewater, plastics used in agricul-
ture, or through the air as the result 
of abrasion of various plastic prod-
ucts, for example in the construction 
or clothing industry. It is now gen-

erally established that microplastics 
can be found in all habitats around 
the world, from the deep sea to the 
atmosphere and from the tropics to 
the polar regions, sometimes in large 
quantities. Not only the oceans, but 
also all the world’s freshwater bodies 
and terrestrial ecosystems, such as 
farmland, are affected.

I n the environment, the tiny size 
of microplastics means there is 

a high risk that the particles will 
be consumed by organisms. Once 
consumed, microplastics may cause 
harm to the organism. Possible ef-
fects include physical damage to the 
digestive tract, toxic effects of ad-G
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ditives – the chemicals that largely 
determine the properties of the plas-
tic – and environmental pollutants 
which are adsorbed and may there-
fore be consumed in larger quanti-
ties. The latter points are the subject 
of heated debate among scientists.

There is also a debate concern-
ing certain health hazards associated 
with microplastics. Firstly, there is 
the “translocation” of microplastic 
particles from the digestive tract to 
the tissues, which has been observed 
in various organisms, and the as-
sociated risks such as inflammatory 
reactions. In addition, no one has 
yet investigated the effects of micro-
plastic particles and fibres that en-

ter the body through the respiratory 
tract. Secondly, it has been shown 
that microplastic particles can neg-
atively affect the gut microbiome, 
which plays an important role for 
the immune system and the absorp-
tion of nutrients. Thirdly, there is 
the so-called vector or transport 
function of microplastics, since their 
durability means that pathogens, for 
example, can be transported over 
long distances.

The pervasive contamination of 
the environment by microplastics 
and the associated risks to ecosystems 
and ultimately to human health has 
recently been a topic of great public 
and scientific interest. But contrary 
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Processed plastic, for example from plastic bottles, gradually decomposes in the environment to form tiny microplastic particles; 

these enter organisms through water, soil and air and therefore end up in the food chain.

Natural Sciences
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to the way things might appear at 
first glance, it is in fact a highly com-
plex topic. For one thing, not all mi-
croplastics are alike. “Microplastics” 
is an umbrella term for particles of 
many different types of plastic, with 
different sizes, shapes, surface types 
and functionality as well as a wide 
range of chemical, physical and me-
chanical properties. 

These different types are also 
present in the environment at dif-
ferent stages of degradation over 
time, and during this time the prop-
erties of the material can alter. This 
in turn can potentially lead to both 
changed environmental behaviour 
and complex biological effects.

Until recently, the young re-
search field of microplastics has 
mostly been limited to developing 
suitable methods for detecting mi-
croplastics, quantitatively estimat-
ing environmental contamination 
and identifying “entry pathways”. 
Researchers are also studying eco-
toxicological effects, but often use 
brand-new plastics. So far, we have 
lacked a basic understanding of the 
physical, chemical and biological 
processes to which microplastics 
are subjected in the environment. 
Yet it is this understanding which 
provides the foundation for assess-
ing the real risks that these materi-
als pose.

T he scientific study of the com-
plex topic of microplastics 

demands an interdisciplinary ap-
proach that bridges traditional 
boundaries between subjects, be-
cause we can only understand the 
potential effects on organisms and 
therefore the environmental rel-
evance of microplastics by taking 
into account their properties, their 
different processes of degradation 
and their behaviour in and between 
the environmental “compartments” 
of water, soil and air. 

These complex research ques-
tions are the focus of the Collabora-
tive Research Centre “Microplastics – 
Understanding the mechanisms and 

processes of biological effects, trans-
port and formation: From model to 
complex systems as a basis for new 
solutions”, established in January 
2019. 31 researchers with comple-
mentary expertise in physics, chem-
istry, biology and geosciences, as well 
as process engineering and materials 
science, are working side by side.

It is anticipated that their find-
ings, generated through a collabora-

tive approach, will lay the foundation 
for evaluating the environmental 
risks of microplastics. This in turn 
should lead to the development of 
new, eco-friendly plastics on the ba-
sis of sustainable polymer chemis-
try. These plastics should biodegrade 
faster and contribute to reducing 
and ultimately avoiding microplas-
tics. The overarching vision, in the 
longer term, is to be able to modify 

plastics in such a way that their new 
properties no longer have harmful 
effects on organisms and the en-
vironment. In the process, the re-
search group hopes to make a sig-
nificant contribution to answering 
fundamental questions relating to 
microplastics in our environment – 
and thus address an urgent ecologi-
cal and societal challenge with the 
aid of science.

Examining microplastic particles – analysis involves a lot of laboratory work. 

A turtle takes a bite at a floating plastic bag. More and more plastic is being found in the stomachs of marine animals, who not 

uncommonly choke or are strangled to death by plastic waste.
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Professor Dr.  
Christian Laforsch,
Chair of Animal Ecology at 
the University of Bayreuth, 
is the spokesperson for the 
CRC “Microplastics”.

Professor Dr.  
Andreas Greiner,
Chair of Macromolecular 
Chemistry at the Univer-
sity of Bayreuth, is vice 
spokesperson for the CRC 
“Microplastics”.

Dr. Martin Löder 
is leader of the research 
group.

Contact: Universität Bayreuth, 
Fakultät für Biologie, Chemie 
und Geowissenschaften, Univer- 
sitätsstraße 30, 95447 Bayreuth, 
Germany

www.sfb-mikro-
plastik.uni- 
bayreuth.de/en
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E lectricity was one of the key in-
ventions of the 19th century. 

Electric energy supply for homes, 
factories and cities has profoundly 
transformed business and private 
life. Right from the start, there has 
also been a battlefield of different 
ideas for energy (supply) systems. 
Today this refers in particular to the 
energy revolution and the transi-

tion from fossil to sustainable en-
ergy sources. 

Science must provide methods 
and tools that allow for these de-
bates to take place rationally and 
based on evidence. The Center for 
Combined Smart Energy Systems 
(CoSES) at the Research Center 
for Energy and Information at the 
Technical University of Munich rep-

resents an attempt to support the 
future development of energy dis-
tribution networks through experi-
mentation. The overarching objec-
tive is to turn the battle of systems 
into a dialogue of systems. It is es-
sential for this purpose to set up an 
experimentation platform, as sim-
ulations alone are not sufficient to 
date, despite the progress achieved. 

Thomas Hamacher, Vedran Perić and Philipp Kuhn 

Energy transformation laboratory: An experimental platform was designed to explore 
and combine the use of electricity, heat and transport as realistically as possible.

A Dialogue of Systems
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The laboratory is dedicated to in-
vestigating new forms of distribu-
tion networks with regard to their 
economic and technical feasibility. 
The CoSES is a smart microgrid 
laboratory for validating simulation 
and optimisation tools that have po-
tential of being used in planning and 
optimisation of real-world systems. 
The interaction of simulations, vali-
dating the simulations in the labora-
tory and subsequent field tests, gives 
rise to an opportunity for producing 
scientific evidence that helps in ad-
dressing crucial questions related to 
the energy revolution. In a perfect 
world, field tests would not just 
show what is technically possible, 
but in the context of experimenta-
tion clauses, new regulations would 
already be applied in a few places. 

This are also theoretical chal-
lenges related to central issues of 
the energy revolution. Various as-
pects must be taken into account, 
starting with the climate targets. 
To be able to achieve the stipulated 
goals, the energy industry must be 
transformed. According to the Fed-
eral Ministry for Economic Affairs 
and Energy, renewable energy ac-
counted for 13.8 percent of German 

primary energy in 2018. The plan is 
to increase this share to 100 percent 
within the next 30 years. The status 
quo varies greatly between differ-
ent sectors, with the electricity sec-
tor far ahead of heat and transport. 
Particular attention must therefore 
be given to energy sources for space 
and process heating.

Further challenges include fair cost 
and profitability allocation among 

producers and consumers. One op-
tion is the liberalisation of energy 
markets. However, this has not been 
fully realised to date. Flexible de-
mand can be encouraged through 
price incentives, for example. Lo-
cation dependent energy cost has 
meanwhile become an important 
factor for the industrial sector. An-
other great challenge is reliability. Re-
liable high-quality electricity supply 
is a crucial factor for many industries.

An interconnection of heat, elec-
tricity and transport is key here. The 
transformation process must reach 
all sectors that will jointly improve 
the use of renewable energy. Much 
can be said in favour of “sector cou-
pling” as renewable energies usu-
ally produce electricity, which ef-

fectively becomes a primary energy 
source. Electricity is the most con-
venient but also the most expensive 
energy carrier. High charges apply 
in addition, yet not for all consum-
ers. Furthermore, there are two 
constraints that do not exist in fos-
sil or nuclear electricity generation: 
Firstly, the place of production de-
pends strongly on location factors, 
such as good wind sites in Northern 
Germany. The other aspect is the 
time of production, as the amount 
of available supply depends on the 
position of the sun and the weather. 

It is due to these two conditions 
that a new energy system paradigm 
is required. Production and con-
sumption sites can be connected 
with power lines. This is why there 
were calls for a European super net-
work for a while. Unfortunately, lit-
tle remains of this idea nowadays. 
Another alternative is to convert the 
electricity into a chemical energy 
carrier such as hydrogen that will 
be transported instead. However, 
this system is less efficient. 

To a certain extent, the issue of 
electricity being produced and used 
in different places at a later time, can 
be compensated through balancing 
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Five buildings and three levels – the basic structure of the Center for Combined Smart Energy Systems (CoSES).

A high-voltage transformer that connects the experimental network of the smart grid laboratory to the public electricity network. 
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I n the heat and transport sectors, 
the share of renewable energies 

will undoubtedly increase in the 
future. Sector coupling is therefore 
an approach to allow for optimised 
integration of renewable energies 
and for increasing the share of re-
newable energies across all sectors. 
What will a system that allows full 
sector coupling look like? One an-
swer to this question is the idea of 
the CoSES laboratory. CoSES inter-
connects the electricity, heat and 
transport sectors. While a labora-
tory is an abstraction of reality, heat 
generation is represented very re-
alistically at the CoSES laboratory. 
This had been a central aspiration 
when planning the laboratory. 
Various heating technologies, heat 
storage units and heat grids are in-
stalled at the laboratory for research 
purposes. The interaction of these 

effects of large electricity networks. 
Further options include electricity 
storage devices, such as batteries. 
Sector coupling now allows for the 
following solution attempt: electric-
ity is used across all sectors and the 
other sectors offer “storage options”. 

Take hot water production as an 
example: about 120 terawatt hours 
of energy are required for producing 
hot water in Germany. A base load 
of 13.6 gigawatts of electric power 
would be used to meet this demand 
with electric boilers. However, hot 
water can be easily stored for a lim-
ited time. If it is sunny during the 
day, electricity from a photovoltaic 
(PV) system can be used to fill the 
heat stores. The hot water is then 
used in the evening or the next 
morning. A PV capacity of around 
50 GW is installed in Germany, pro-
ducing around 48 terawatt hours of 

electric energy. This means that at 
least 120 gigawatts of PV capacity 
would need to be installed to pro-
duce enough energy for all hot wa-
ter consumption. 

Owing to the fact that the elec-
tricity is also needed by other sec-
tors, it is necessary to install far 
more photovoltaic capacity to meet 
the demand. However, production 
is often in excess of demand. The 
electricity is then used to heat up 
water. This concept is more cost-ef-
ficient than batteries, for example. 
Heat storage units and the thermal 
inertia of buildings can be used to 
make the production of space heat 
more flexible. Another option is to 
focus on wind energy here, as it pro-
duces more electricity in the winter 
months, which is also the heating 
season. A further option could be 
flexible charging of electric cars. 

Researchers are working on different levels – a view of individual experiment stations.

technologies with the electricity 
sector is among the key research 
topics.

Another area the CoSES labora-
tory is dedicated to is digitisation. In 
this context, the researchers focus 
on real-time monitoring and energy 
forecasts as a prerequisite for flex-
ible use. Conventional forecasting 
techniques and those using AI are 
among the key research areas. The 
quality of a forecast depends on 
whether predictions of user behav-
iour are available. Digitisation plays 
a major role in this context. The 
scale of the considered system is also 
relevant. After all, the behaviour 
of many people is easier to predict 
than that of a single person. Things 
will also depend on whether the 
systems are able to communicate 
with each other. Different commu-
nication technologies are illustrated 
and compared in the laboratory. 

Energy distribution networks 
traditionally do not feature any 
measuring and communication 

tems must be able to cover all of 
these time ranges. 

Politically, the course has been 
set for the energy revolution. Other 
crucial requirements include prof-
itability, reliability and feasibility. 
These aspects must be considered 
holistically, and decisions regard-
ing regulations must be adjusted 
continuously. Funding from the 
DFG and the Free State of Bavaria 
has allowed for a laboratory to be 
built that can contribute to break-
ing down many of these issues into 
“simple” scientific questions. This is 
an engineering as well as a theo-
retical challenge. Once this task has 
been solved, it will take us an im-
portant step closer to a sustainable 
energy system.

infrastructure, but this is gradu-
ally changing now. For example, 
there are control signals distrib-
uted among customers for turning 
their heat pumps off and on. Sound 
judgement is necessary when it 
comes to investing into new con-
trol and communication infrastruc-
ture. It is yet to be determined, how 
much communication is really nec-
essary, and whether a few simple 
control signals such as a binary con-
trol signal, might suffice. 

The laboratory has a three level 
design: the first level monitors dis-
tribution and consumption, includ-
ing charging of electric cars, and 
decentralised generation of electric 
energy. The second level represents 
the heat system with an additional 
emulation of a local heat network. 
Communication is illustrated on 
the third level. Communication and 
system control take place on vari-
ous time scales ranging from milli-
seconds through to several minutes 
or even hours. Future control sys-

Cogeneration unit for power-heat coupling: an integral part of energy systems.

Professor Dr. Thomas Hamacher  
is the Director of the Munich School of 
Engineering and he holds the Chair of 
Renewable and Sustainable Energy Systems 
at the TU Munich.

Dr. Vedran Perić  
is the leader of the Center for Combined Smart 
Energy Systems (CoSES) at the TU Munich.

Dr. Philipp Kuhn 
is the deputy leader of the Chair of Renewable 
and Sustainable Energy Systems.

Contact: TU München, Lehrstuhl für Erneuer-
bare und Nachhaltige Energie-
systeme, Theresienstr. 90,  
80333 München, Germany

www.mse.tum.de/en/cosesIll
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For a long time, the DFG was one of those organisations that avoided facing up to its 
history. Originally initiated by the pioneering Herbert/vom Bruch research group, a com-
prehensive critical study by historian Patrick Wagner has now been published that spans 
the period from 1920 to 1973.

Reappraisal in Stages
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W hen it came to examining its 
past, the DFG – formerly the 

“Notgemeinschaft der Deutschen 
Wissenschaft”, did not present a 
different image – let alone a better 
one – than other academic organisa-
tions and institutions in Germany 
over the decades, be it the Max 
Planck Society, formerly the Kaiser 
Wilhelm Society, or indeed higher 
education institutions in general. 
There was no reappraisal of the or-
ganisation’s role during the National 
Socialist era until the 1990s – more 
an act of persistent refusal than of 
shameful concealment.

It took until the DFG’s 75th anni-
versary before the first study on the 
funding organisation in the Weimar 
Republic and the Third Reich was 
produced in 1995 at the initiative of 
the then President Wolfgang Früh-
wald. The study presented by Frank-
furt historian Notker Hammerstein 
did tap into source material, but it 
still left many questions unanswered 
in its assessment of involvement in 
the Nazi terror regime in particular.

This was a disappointment not 
least to the DFG itself, and in 2001 
Frühwald’s successor Ernst-Ludwig 
Winnacker set up an independent 
research group to look into the his-
tory of the DFG from 1920 to 1970. 

This group, led by historians Ulrich 
Herbert, Freiburg, and Rüdiger vom 
Bruch, Berlin, worked until 2008 
– with €5.5 million of funding but 
barring any influence on the find-
ings on the part of the DFG: to date 
it has produced some 20 individual 
studies and anthologies that either 
originated directly in the group or 
were started by its members. 

This work focused on the de-
velopment of individual research 
areas and subjects – research into 
language, genetics and cancer, for 
example – as reflected in DFG fund-
ing, while at the same time tracing 
organisational developments such 
as the “Funding Strategies of the 
DFG 1949 –1968”. 

Other initiatives promoting self-
critical examination of the past 
also started in the research group 
or among those connected with it, 
closely supported by the DFG’s Ex-
ecutive Committee and Head Office, 
such as the exhibition entitled “Gene-
ralplan Ost” (Master Plan Eastern 
Europe) – a monstrous undertaking 
involving the resettlement and es-
sentially the extermination of large 
parts of the population of Poland and 
Russia. This was shown at universi-
ties and memorial sites in Germany 
from 2006 onwards and also in Po-
land in 2012. Likewise in 2006, Win-
nacker and the historian Fritz Stern, 
who emigrated to the USA before the 
Nazis came to power, inaugurated 

a memorial at the DFG Head Office 
in Bonn that displays two facsimile 
documents on two plain panels: a 
letter dated 1944 in which the an-
thropologist Ottmar von Verschuer – 
who still frequently received funding 
from the DFG through to the 1950s – 
expresses his enthusiasm for his new 
collaborator Josef Mengele and the 
latter’s investigations in Auschwitz, 
and a letter from world-famous his-
torian Fritz Stern, who accuses the 
DFG and the academic community 

100 Years of the Deutsche Forschungsgemeinschaft

Left: the “Notgemeinschaft” Committee 

of 1924 with Fritz Haber (front left) and 

Max Planck (centre).

Friedrich Schmidt-Ott, the first president 

of the “Notgemeinschaft” from 1920 to 

1934 (photo ca. 1917).
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into the early 1970s of the Federal 
Republic. 

At the same time – based on a 
particularly insightful structure – 
the study sheds light on the roots 
of the DFG’s role in research fund-
ing and the system of academia, in 
which it continues to be a defining 
force, as well as examining the rela-
tionship between the academic and 
political domains in Germany dur-
ing this period. It is precisely these 
current functions that the DFG 
performs for “the academic field” 
in Germany that Wagner actually 
places at the beginning, describing 
the three main aspects: 

Firstly, he says, the DFG mediates 
between academia and politics by 
acquiring government funding and 
distributing this among the academic 
community; secondly, he sees the 
DFG as establishing rules that claim 
validity for the entire academic com-
munity and communicating these 
“qua authority, though also by ap-
plying gentle pressure through the 
resources it makes available” – here 
Wagner takes the issues of research 
misconduct and equality of opportu-
nity as recent examples; thirdly, he 
says that it also transfers “symbolic 
capital” to its funding recipients, 
which he sees as being potentially 
translated into status gains and grati-
fications. According to Wagner, all 
these functions were performed by 
its predecessor organisation from its 
founding in 1920, and they were re-
tained and continued to be asserted 
under three political systems.

A gainst this backdrop, Wagner 
examines the development 

of the DFG as an institution and 
its constitutional character, as well 
as its relationship with political ac-
tors, regimes and those who have 
received funding from it, including 

of being complicit in the atrocities of 
the Third Reich, while also regarding 
the organisation as having “a second 
chance of a new beginning in a new 
Europe”. 

A t the end of 2020, and in con-
nection with the 100th an-

niversary of the founding of the 
“Notgemeinschaft der Deutschen Wis- 
 senschaft”, the DFG then launched 
the information portal GEPRIS 
Historisch. Tens of thousands of 
approved and rejected funding ap-
plications from the years 1920 to 
1945 can be accessed in this online 
catalogue, providing a clear picture 
of research projects, academic disci-
plines and the practice of research 
funding – a treasure trove not only 
for historical research.

Another result of this research is 
a study that spans five decades and 
three political systems. This is also 
closely linked to the Herbert/vom 

Bruch research group, in which its 
author, contemporary historian Pat-
rick Wagner, worked as a research 
assistant from 2003 onwards before 
becoming Professor of Contempo-
rary History at the University of 
Halle-Wittenberg in 2006. 

Not conceived of as a final vol-
ume of the research group yet syn-
thesising much of the group’s work, 
Wagner’s study takes a comprehen-
sive and critical look at the develop-
ment of the DFG and of science-led 
research funding in Germany in the 
first half of its 100-year existence, 
extending to more than 500 pages 
and with the evocative title “Not-
gemeinschaften der Wissenschaft”: 
starting with the founding of the 
DFG’s predecessor organisation in 
1920, it covers the Weimar Republic 
and the period of National Social-
ism, following through to the re-
founding of the organisation after 
the Second World War and going on 

DFG President Rudolf Mentzel – here in 1941 at the presentation of the DFG-funded Central Asia Atlas 

– obtained his postdoctoral lecturing qualification as a chemist in Greifswald in 1933. His faculty was 

not allowed to see the thesis: the topic – the military use of poisonous gases – was considered secret. 

the latter’s own attitudes. For the 
period of the Weimar Republic and 
the “Notgemeinschaft der Deutschen 
Wissenschaft”, he identifies a “well-
meaning autocracy” under its found-
ing president Friedrich Schmitt-Ott 
– a man who was firmly rooted 
in royal Prussian tradition – along 
with a close-knit network of con-
tacts between academics, ministry 
officials, bankers and industrialists 
and an increasingly politically mo-
tivated attitude among funded cli-
entele, who initially believed them-
selves they were facing a situation 
of “emergency” and “danger” as 
Germany shifted “away from de-
mocracy”. During the Third Reich, 
the Führerprinzip likewise prevailed 
in the DFG, based on an alliance of 
National Socialist functionaries and 
junior researchers with national-
ist professors who had become es-
tablished prior to 1933, as well as a 
far-reaching “self-mobilisation” of 
the funding organisation and those 
funded, which Wagner sees as hav-
ing ultimately resulted in “research in 
support of genocide and expulsion”.

According to Wagner, in the Fed-
eral Republic, too, the DFG initially 

society and are able to contribute 
to tackling key challenges. Yet the 
inhuman research conducted in 
the 1930s and 1940s were seen in 
the same way, as was its funding. 
As such, Patrick Wagner’s study is a 
vivid illustration of how such self-
made claims must not be allowed 
to degenerate into empty formulas. 
Research and research funding can 
only be humane if they demonstrate 
integrity themselves – and if we as 
individuals and as an organisation 
constantly work to maintain our 
integrity.”

Marco Finetti 
is editor-in-chief of german research.

continued to function for a long time 
as a “reserve of privileged scholars” 
– a community primarily made up 
of a socially conservative elite that 
once again saw its academic pursuit 
and lifestyle as being under threat. 
It was not until the beginning of the 
1970s that a democratic self-image 
“arising from a sense of conviction” 
began to take hold – driven by a 
generational change and a gradual 
process by which German academia 
opened up internationally, the main 
focus here being a reform of the DFG 
committees, epitomised in terms 
such as “reviewer democracy” (DFG 
President Julius Speer, 1968) and 
“scholars’ republic” (Speer’s suc-
cessor Heinz Maier-Leibnitz, 1974). 
Wagner’s study does not continue 
beyond this point.

F or the DFG, this study is an-
other important contribution 

to a self-critical examination of its 
own past, not least as an affirmation 
of its actions in the present day, as 
President Katja Becker emphasises: 
“More than ever, we are now seeing 
just how much science and science-
driven funding are at the service of 

The then DFG President Ernst-Ludwig Winnacker at the dedication of the memorial at the DFG Head Office in September 2006.

Patrick Wagner: 
Notgemeinschaften 
der Wissenschaft. Die 
Deutsche Forschungs-
gemeinschaft (DFG) in 
drei politischen Syste-
men, 1920 bis 1973 
(studies on the history 
of the DFG, edited by 
Rüdiger vom Bruch (†), 

Ulrich Herbert and Patrick Wagner, vol. 12), 
Franz Steiner Verlag, Stuttgart 2021, 505 
pages, € 68.

www.steiner-verlag.de/ 
Notgemeinschaften-der- 
Wissenschaft/9783515128575Ill
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Bethany J. Walker 

German-American excavations are taking place in Tell Hisban in Jordan 
to discover evidence of the Mamluk period in the eastern Mediterranean. 
Field schools with students play an important role in the cooperation 
between archaeologists and Islamic Studies scholars. The excavations 
continue to produce new evidence of everyday and family life.

“Operation Betty”
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The excavation site Tell Hisban  

surrounded by the local landscape.
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preserved remnants from the 14th 
century CE make Tell Hisban the 
most important rural site of the 
Mamluk period in the eastern Medi-
terranean.

Led by a US team from the An-
drews University in Michigan, ex-
cavations were launched in 1968. 
While the initial approach had been 
to investigate the biblical site of 
Hesh bon mentioned many times in 
the Old Testament, the focus shifted 
in 1998 to an exploration of the 
overwhelming amount of Medieval 
Islamic remains that dominate the 
peak of the tell and cover its base. 
When the author moved from her 
native US to Germany in 2013, lead-
ership of the excavations was trans-
ferred to the University of Bonn.

Excavations have been taking 
place in the form of field schools 
from the start. Scientific excavation 
is combined with the opportunity 
for students at all stages of their ed-
ucation to gather practical on-site 
experience. This important training 
opportunity has been organised by 
the Annemarie Schimmel Kolleg in 
Bonn since 2013.

landscape in western Saudi Arabia) 
and it existed from 1250 until the 
Ottoman conquest of Egypt in 1517. 

The Annemarie Schimmel Kol-
leg is dedicated to the objective of 
integrating issues of material culture 
into the Mamluk studies canon. In 
order to introduce historians whose 
work is based on written evidence 
to methods involving material cul-

T he Annemarie Schimmel Kol-
leg is an institute for advanced 

studies that Professor Dr. Stephan 
Conermann established at the 
University of Bonn in 2011. The 
Mamluk Sultanate that was ruled 
by slave soldiers in Cairo is at the 
heart of the research and placement 
activities. The Sultanate extended 
across Egypt, Syria and the Hejaz (a 

Iron Age through to the early 20th 
century. It is thanks to this long his-
tory of occupation (and the many 
years of work on site) that Tell His-
ban has become a significant refer-
ence project for archaeology in Jor-
dan over the years.

In retrospect, it has been a train-
ing ground for three generations 
of archaeologists from Jordan and 
around the world. The excellently 

A n unexpected discovery oc-
curred on the final day of 

excavation in 2018. The students 
were completely exhausted after 
three intense weeks of working in 
the blazing heat of Jordan’s summer 
sun, when they found a broken can-
non ball in the doorway of a medi-
eval farmhouse. Then they found 
another one. In addition to these, 
they found layers of ash, attesting to 
destruction and a military conflict. 
Who had attacked the farmhouse in 
former times? Answering these and 
other questions would have to wait 
two years, until the next excavation 
season.

Tell Hisban is a multi-period ar-
chaeological site in the highlands 
of the Madaba Plains, about 20 
kilometres south of the Jordanian 
capital of Amman. It is located at 
an altitude of more than 800 metres 
above sea level. On clear days, one 
can see as far as the Dead Sea, Jeri-
cho and the old town of Jerusalem 
from its summit. At dawn, it is even 
possible to see a glimpse of the rising 
sun reflected by the gold-plated roof 
of the Dome of the Rock to the west.

The site comprises the tell with 
a medieval fortress, which sits on 
the ruins of a Byzantine church, 
whose structures contain the ruins 
of a Roman temple. The fortress 
towers over the ample remnants 
of an old village that was occupied, 
deserted and re-occupied a number 
of times since the Roman period. On 
the whole, there is evidence of set-
tlement history stretching from the 

Past and present – the excavation site Tell Hisban in the highlands of the Madaba Plain in Jordan is located at an altitude of more than   800 metres above sea level.
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An “elephant’s ear” cooking pot from the Mamluk era is gradually revealed.

Humanities and Social Sciences

The “pantry” of a farmhouse was also excavated and reconstructed. The arrow 

points towards the edge of an impression left by a storage jug.
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Professor Dr. Bethany J. Walker
is Research Professor for Mamluk Studies and 
was formerly deputy director of the Anne-
marie Schimmel Kolleg at the University of 
Bonn, where she is the director of the Islamic 
Archaeology Research Unit. She is the Direc-
tor of Excavations at Tall Hisban.

Contact: Institut für Orient- und Asien-
wissenschaften (IOA), Abteilung für Islam-
wissenschaft, Arbeitsbereich Islamische 
Archäologie, Brühler Str. 7, 53119 Bonn, 
Germany

www.mamluk.uni-bonn.de
www.islamic-archaeology.uni-
bonn.de

Interdisciplinary field schools play an important role in the excavation work in Tell Hisban.

An outline of the group of farmhouses in Field O.
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ture for their research work regard-
ing the Mamluk society, the Kolleg 
has organised and funded three 
Mamluk Archaeology Field Schools 
in Jordan for its fellows. Professors, 
postdocs, doctoral candidates, mas-
ter and bachelor students from the 
fields of Islamic studies and archae-
ology took part in these. 

T ell Hisban: In the 14th century, 
the fortress of Hisban served as a 

garrison on the frontier of the Mam-
luk Sultanate, although just a few 
soldiers were stationed here. The 
fortress featured a well-equipped 
storage room that is fully preserved 
and that was filled with fragments 
of crossbow bolts and chain armour, 
as well as wooden shelves contain-
ing all the cooking and tableware a 
small garrison would need. In the 
village at the foot of the mound, 
there was a mosque, a madrasah 
(a religious school), a court of jus-

tice and a market square. Farmers, 
merchants and administrators used 
to live door to door in the village. 
The area was controlled by the Beni 
Mahdi, a tribe that provided impor-
tant political and military support 
for the Sultan of Cairo.

It is impossible to estimate the 
exact number of residents of the 
village, as the site extends below 
the area of the modern village and 
its precise dimensions are therefore 
unknown. The residents of medi-
eval Hisban lived in single-room 
stone buildings with vaulted ceil-
ings and plastered floors and walls. 
The buildings were grouped around 
a shared courtyard and a family 
cistern, and some houses had sani-
tary installations. These units were 
self-sufficient and the clans used to 
make a living combining agricul-
ture with animal husbandry, and 
to a lesser extent with local craft 
production.

The vaulted constructions were 
more than just simple houses. After 
remnants of barrel vaulting and walls 
that had collapsed in an earthquake 
had been moved aside, rooms that 
had been hidden for five centuries 
became accessible: New structures 
came to light among the debris, and 
the team faced a confusing jumble of 
plastered ceilings, floors made of soil 
and plaster, garbage pits and graves.

The so-called Field O of the exca-
vation site with its four farmhouses 
turned out to be particularly in-
teresting. It revealed an extremely 
complex development over the 
course of two centuries, in which 
the family apparently grew, rooms 
were re-arranged and the architec-
ture was changed. There is a spot 
where a courtyard area became a 
living space, and living areas were 
possibly converted for use as stables. 
Cooking installations were found all 
over the place. The ruins of the Ro-
man, Byzantine and early Islamic 
buildings were integrated into new 
buildings from the 13th and 14th 
century. Some houses became pro-
duction facilities for ceramics and 
evidently also for glass. 

Findings including a so-called 
grenade (a glazed medieval incen-
diary weapon), an Ottoman mus-
ket ball and fragments of cannon 
balls are evidence of past conflicts. 
A few storage jugs in the “pantry” 
of a house on the southern slope 
of the tell even contained olive oil 
and goat’s milk residues. The pun-
gent smell of one of the jugs showed 
clearly that even after 600 years, the 
milk was still undergoing a fermen-
tation process to become cheese! 
The residents had buried the jugs. 
They had to quickly leave the house, 
possibly during an earthquake. It is 
likely that they had planned to re-
turn, but in the end they never did.

A research priority of the project 
is to reconstruct the details of 

everyday family life, in particular 
those that are not directly revealed 
by written sources. To this end, 
work to analyse plant residues and 
to reconstruct environmental condi-
tions began in 2010. It was in the 
context of this programme that an 
event took place at which students 
of the University of Bonn started to 
use the name “Operation Betty”, 
inspired by the pseudonym of a US 
advertising icon and baker of the 
same name. 

“Betty” has since become the 
name of a large cooking pot from 
the 14th century that the excava-
tion team of the 2018 campaign 
found in one of the rooms of the 
farmhouse in Field O. The pot had 
been buried under the floor and it 
still contained the remains of the 
last meal the residents had eaten 
before the house came under attack 
from cannon fire. In the course of 
“Operation Betty”, project botanists 

from the USA, Greece and Berlin 
came to Bonn to take samples of 
“Betty’s” contents. The samples 
have been subjected to residue 
and starch analyses, along with the 
study of macro-botanical residues 
and isotopes to identify not only 
what the residents ate for this last 
meal, but also how exactly it had 
been prepared. This means: Which 
spices and oils were used? At which 
temperature was the food cooked? 
And how long did it take to prepare 
the food? The author is going to use 
background information gathered 
from 16th century Arabic-language 
cookbooks to interpret the results of 
the laboratory analysis.

It is just one of many examples 
that illustrate the important role 
that the field school of Tell Hisban 
has been playing in interdiscipli-
nary training in the field of Mamluk 
Studies. Former students are now 
working on their own or on inter-
disciplinary joint research projects, 
striving to find out more about the 

everyday life of the farming popula-
tion that lived in the shadow of the 
fortress. Owing to the coronavirus 
pandemic, the next field school has 
been postponed until June 2021. It 
will be dedicated to preparing the 
final excavation reports.
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A traditional German expres-
sion for something acquired 

very early in life is that it has been 
“absorbed with mother’s milk”. This 
figure of speech is worth reflecting 
upon, also in the literal sense and 
from the point of view of various 
scientific disciplines, which are 
seeking clarification based on hard 
biochemical facts and data. What 
else does a baby absorb with breast 
milk, apart from the vital macro- 
and micronutrients it contains? It 
appears to be the case that many 

habits and skills have their origin 
in early childhood. Sensitive time 
frames in human development are 
well-known with regard to lan-
guage acquisition, but similar phe-
nomena can be observed regarding 
the acceptance of foods. 

US researchers have found that 
there is a period within the first few 
months of human life, in which con-
sumption of infant formula with a 
bitter taste will give rise to increased 
acceptance despite its flavour being 
perceived as unpleasant by grown-

ups. However, breastfed infants can 
also come in contact with different 
sensorial impressions, via the breast 
milk. Together with other aspects, 
this can have an impact on future 
food preferences. This is the starting 
point of a joint study conducted by 
working groups from the Friedrich-
Alexander-Universität Erlangen-
Nürnberg (FAU) and the Techni-
cal University of Munich (TUM). 
It builds upon past studies, some 
of which were also funded by the 
DFG, in which the aroma of breast 

Helene Loos, Roman Lang, Thomas Hofmann and Andrea Büttner

How do food preferences develop? An intervention study using curry as an example is 
dedicated to examining the transfer of flavour compounds into breast milk.

Influenced by Breast Milk

milk and its influencing factors 
were comprehensively explored at 
the molecular level. Under exami-
nation were changes in aroma that 
occur after a certain period of stor-
age of breast milk in a refrigerator or 
freezer, as well as diet-related aroma 
changes that occur in breast milk, 
for example, after eating garlic or 
wild garlic: it was found that aro-
matic substances consumed through 
food enter the breast milk without 
modification to a certain extent. 
Some substances, however, are me-
tabolised in the body in the same 
manner as other food components.

T his gives rise to new metabolic 
products that can also enter the 

milk. Furthermore, there are cases 
in which a food consumed by the 
mother does not cause any signifi-
cant changes to the milk’s aroma, 
as some aromatic substances are de-

graded in the body, or because the 
changes in concentration in the milk 
are small enough to be negligible. 
It is therefore not possible to make 
any general statements about the 
transfer of aroma into breast milk. 
Fundamental analytical research 
must be carried out for a range of 
representative individual cases. The 
studies conducted in this area of re-
search to date are mostly concerned 
with the transfer of aromatic sub-
stances into the breast milk. In the 
current cooperation project funded 
by DFG, researchers from FAU and 
TUM are examining the transfer of 
chemosensorially active substances 
into breast milk in their entirety for 
the first time, studying not only a 
potential transfer of aroma, but also 
of other chemosensory impressions.

Chemosensorially active sub-
stances comprise odour compounds, 
tastants and the so-called trigemi-

nally active compounds. Odour 
compounds usually have a relatively 
low molecular mass of less than 300 
daltons (atomic mass unit) and they 
are sufficiently volatile to be able to 
reach the olfactory mucosa in the 
upper nasal cavity. This can take 
place either orthonasally via the 
nose, or retronasally via the throat 
(such as when eating a food item). 
Odour compounds cause an olfac-
tory perception when they interact 
with G-protein coupled receptors on 
the olfactory mucosa.

Among the tastants there are 
many non-volatile compounds, such 
as element ions and amino acids, 
sugars and alkaloids. These cause a 
gustatory perception by interacting 
with ion channels (for sourness and 
saltiness) or with G-protein coupled 
receptors (for sweetness, bitterness 
and umami) in taste buds that are 
located on the tongue, for example. 
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Realistic study design: a curry dish with ginger, sunflower oil, coconut milk and rice.
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human milk and urine by means of 
a curry spice intervention study” 
uses a scenario that is as realis-
tic as possible: the participants are 
asked to eat a curry dish. Individual 
odour substances were often used 
in past studies. However, this does 
not correspond to normal dietary 
behaviour with actual meals. This 
situation has been reconstructed 
using a dish that contains a curry 
spice mixture, as well as ginger, sun-
flower oil, coconut milk and rice. To 
be able to clearly relate the sensory 
impact, the participants were asked 
to refrain from consuming any of 
the ingredients of the curry dish, 

Trigeminal compounds, mean-
while, give rise to cool, pungent or 
related sensory impressions via the 
trigeminal nerve (Nervus trigemi-
nus). Some compounds also fea-
ture multiple sensory properties: a 
compound can elicit odour and taste 
perception at the same time, or also 
be cooling, stinging or pungent. In 
order to explore, which chemosen-
sorially active compounds pass over 
from food into breast milk, and are 
therefore sensorially recorded or ab-
sorbed by the infant, it must first be 
determined which of these are con-
stituents of the original diet. Sen-
sory-analytical methods are used 

for this purpose, which allow for 
chemosensorially active substances 
to be distinguished from other 
substances, using methods for the 
chemical analysis of food in com-
bination with the human sensory 
system. Input from human beings 
is in fact essential here: the human 
nose or tongue is used in both the 
so-called gas chromatography-ol-
factometry/mass spectrometry and 
in the liquid chromatography taste 
dilution analysis.

The team of the DFG project 
“Tracing the transfer of dietary che-
mosensory molecules and their me-
tabolites from the maternal diet into 

Curry is a spice mixture that contains various flavour substances. Shown here are a few typical components.

two days prior to taking part in the 
study. This enables the researchers 
to trace the effects in detail, that eat-
ing the curry dish has on the com-
position of breast milk. 

Curry contains a wide range of 
odour and taste substances with dis-
tinct chemical structures. The ex-
cretion routes of these substances 
are traced in the intervention study. 
Odour substances can be excreted 
in a number of ways – not only via 
breast milk, but also through urine, 
the skin or the breath. Tastants are 
usually primarily excreted via urine 
after metabolisation. Investigations 
of the different excretion routes al-
low for insights into the metabolic 
processes in the body, including the 
elucidation of metabolites. 

A number of questions can be 
answered thanks to these ex-

aminations, which are relevant not 
only to early childhood nutrition, 
but also to our understanding of 
human digestion, and of metabolic 
and excretion processes in gen-
eral. Another question investigated 
in the study that directly refers to 
the human senses is, whether the 
concentrations of chemosensorially 
active compounds that enter the 
breast milk are high enough to be 

affect human physiology and health, 
e.g. by being anti-inflammatory or 
antioxidative. This gives rise to re-
search questions regarding the pos-
sible effects that such compounds 
and their derivatives have in human 
beings. Especially concerning bioac-
tive substances, the question arises, 
what impact these may have on in-
fants when ingested via breast milk, 
besides their chemosensory effects 
through odour and taste.

perceived by the infants. This would 
be the basic prerequisite to attain 
a kind of training effect in infants, 
concerning particular aroma or taste 
impressions, and to assume that 
sensory imprinting is taking place 
in early childhood in this manner. 

In addition to this, the physiolog-
ical effects of chemosensorially ac-
tive substances and their metabolites 
are of interest. Some chemosensori-
ally active substances are known to 

Gas chromatography-olfactometry. So far, only the human nose is able to distin-

guish odour-active and non-odorous volatile compounds.

Dr. Helene Loos  
is a junior research  
group leader at the  
Chair of Aroma and 
Smell Research, Friedrich-
Alexander-Universität 
Erlangen-Nürnberg.
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Eugenol
(clove-like odour)

Cinnamic aldehyde
(cinnamon-like odour)

Piperine
(hot)

Gingerol
(hot)

Linalool
(flowery odour)
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Dr. Roman Lang  
is a research associ-
ate at the Technical 
University of Munich.

Professor Dr. Thomas Hofmann  
holds the Chair of Food Chem-
istry and Molecular Sensory Sci-
ence and is the President of the 
TU Munich.

Professor Dr. Andrea Büttner  
holds the Chair of Aroma and 
Smell Research at the Friedrich- 
Alexander-Universität Erlangen-
Nürnberg and is Executive Director 
of the Fraunhofer Institute for Pro-
cess Engineering and Packaging IVV.

Contact: Friedrich-Alexander-
Universität Erlangen-Nürnberg, 
Department Chemie und 
Pharmazie, Lehrstuhl für  
Aroma- und Geruchsforschung, 
Henkestraße 9, 91054 Erlangen, 
Germany

www.chemistry.
nat.fau.eu/aroma-
smell-research/
current-projects/ 
#sprungmarke6
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The Deutsche Forschungsgemeinschaft (DFG, German 
Research Foundation), a registered association, is the 
largest research funding organisation and the central 
self-governing organisation for research in Germany. 
Its mission, as defined in its statutes, is to promote “all 
branches of science and the humanities”.

With an annual budget of around €3.3 billion, the 
DFG funds and coordinates approximately 31,000 re-
search projects in its various programmes. These pro-
jects are carried out by both individual researchers 
and groups of researchers based at universities and 
non-university research institutions. The focus in all 
disciplines is on basic research.

Researchers at universities and research institutions 
in Germany are eligible to apply for DFG funding. Re-
search proposals are evaluated by reviewers in line with 
the criteria of scientific quality and originality, and then 
assessed by review boards, which are elected for a four-
year period by the German research community.

The DFG places special emphasis on early career sup-
port, gender equality and scientific relations with 
other countries. It also funds and initiates measures 
to develop and expand scientific library services, data 
centres and the use of major instrumentation in re-
search. Another of the DFG’s core tasks is to advise 
parliaments and public interest institutions on scien-
tific matters. Together with the German Council of 
Science and Humanities, the DFG is also responsible 
for implementing the Excellence Strategy to promote 
top-level research at German universities.

The DFG currently has 97 member organisations, pri-
marily comprised of universities, non-university re-
search organisations such as the Max Planck Society, 
the Leibniz Association and the Fraunhofer-Gesell-
schaft, the Helmholtz Association of German Re-
search Centres, and academies of sciences and  
humanities. The majority of the DFG’s budget is pro-
vided by the federal and state governments, and it 
also receives funds from the Stifterverband.
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 Co-initiated in 2012 by then DFG President Matthias Kleiner and  
officially launched in 2013 in Berlin by his successor Peter Stroh-
schneider and others, the Global Research Council, or GRC for short, 
has been closely associated with the DFG from the very beginning. 
The current DFG President Katja Becker has now been elected Chair 
of the Governing Board of the GRC. The heads of research funding 
organisations from around the world will convene in 2022 to cel-
ebrate the GRC’s tenth anniversary – at a time when it is probably 
more important than ever before. In the words of the new Chair: 

“The world is increasingly asking for scientific advice, but many ques-
tions can only be answered through global cooperation.” In future, 
therefore, the research organisations participating in the GRC are 
to cooperate even more closely, share data and experience, try out 
new modes of collaboration and improve communication among 
themselves. The GRC will have a catalytic role in promoting global 
cooperation in research, Becker stressed at the beginning of her term 
as Governing Board Chair, saying she is delighted to be a part of it.
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