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Here in 2020, Denmark has faced what is probably its biggest 
crisis since the Second World War; a health crisis in the form 
of COVID-19. The virus, which hit Denmark at the start of 
March, resulted in an assertive and authoritative lockdown 
of the country. It has been impressive to see how the Danes 
have shown trust in their prime minister, the government and 
the health authorities. We have stood together and listened 
to the numerous orders and requests to adopt appropriate, 
considerate behaviour. Happily, we have therefore come 
through the health crisis, but only to find ourselves in a sizeable 
economic crisis with consequences as yet unknown. These 
two crises are naturally at the forefront of both the public 
consciousness and the media, but we also need to remind 
ourselves that before COVID-19 emerged, creating fear and 
recession, we had a climate crisis of a scale and severity that 
absolutely cannot be forgotten, the health and economic crises 
notwithstanding. We are therefore faced with the unavoidable 
task and responsibility of having to simultaneously address 
three crises. And if we are to succeed in this, it will require fresh 
insight, new knowledge and novel breakthroughs, which can 
only happen if science is activated, integrated and respected.

As a society, we must at all times listen to the skilled researchers 
and scientists, and we must ensure that the health and 
economic modelling and political decision-making have an 

enlightened and scientific basis and are not just born of gut 
instinct. It is vital that science is allowed to play the socially 
beneficial and independent role for which it has the potential, 
and in this the Carlsberg Foundation has its own important 
role to play.

Politicians should listen to and trust in science, and practise 
what I would call “science-based politics”. And this is true for 
the health crisis, the economic crisis and, no less importantly, 
the climate crisis. Because science holds one of the keys for 
opening the door to a more sustainable society tomorrow than 
the one human beings are offering today when it comes to 
human health, the global economy and the planet’s long-term 
sustainable welfare.

Investment in science, research and innovation is a project that 
is by no means reserved for the elite and times of fair wind and 
economic growth. It is a project by the people for the people. 
Long-term investment in excellent research is an investment 
in Denmark retaining, in the decades ahead, its status as one 
of the wealthiest, most egalitarian and free societies in an 
increasingly globalised world. During the corona crisis, it was 
therefore entirely natural that we in the Carlsberg family’s trinity 
of foundations – the Carlsberg Foundation, the New Carlsberg 
Foundation and the Tuborg Foundation – showed agility in 

It is exceedingly 
difficult to make 

predictions, 
particularly about 

the future

”

“

Strategy with purpose
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quickly allocating funding not just for research, but also for 
art, culture and civil society. The Carlsberg Foundation has 
supported a number of projects aimed at obtaining scientific 
insight in areas such as new vaccines, diagnosis and treatment 
of COVID-19, the progression of pandemics, the behaviour 
of Danes and the importance of the home during lockdown 
of a society. Because it is in the DNA of J.C. Jacobsen, the 
founder of Carlsberg and the Carlsberg Foundation – the DNA 
that the Carlsberg Foundation was established to protect and 
perpetuate – to take responsibility for and give back to society. 
Not least at a time like this when Denmark and the world are 
in crisis and undergoing monumental change.

An unshakeable foundation, but a new narrative
At the end of 2019, the Carlsberg Foundation’s board of directors 

adopted the Foundation’s first formal strategy, which will 
guide our work over the next five years. With an overarching 
narrative, four universal principles and four focus areas, the new 
strategy comprises a unifying framework for the Foundation’s 
numerous funding and communication activities, setting an 
inspiring direction for new initiatives.

The strategy does not, of course, alter the Carlsberg Foundation’s 
purpose to support basic research within the natural sciences, 
humanities and social sciences. This purpose was set out by 
J.C. Jacobsen in the Foundation’s first Charter of 1876 and 
expresses his will, which we aspire to honour and respect.

The basic purpose of the strategy has been to challenge 
and develop the Foundation and our instruments so that 

Carlsberg foundation annual Review 2020       
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Strategic focus areas and objectives

Cross-cutting strategic principles

We brew knowledge for a brighter future

Strengthen talent development – Promote diversity – Revitalise cultural values and knowledge – Communicate effectively  

Future-proofbasic research

Reinforce and future-proof the basis for 
basic research of the highest quality

Invest in new knowledge

Support new knowledge creation 
to catalyse social development

Collaborate internationally

Take knowledge from Denmark to the world 
–and bring home the best

Strengthen the Carlsberg family

Strengthen the foundations and realise 
synergies across the Carlsberg family

Charter
Promote and support the natural sciences, mathematics and philosophy, the humanities and the social sciences
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we can contribute optimally to the development of Danish 
society through research. The board of directors has therefore 
critically evaluated all our instruments in relation to the world 
in which the Foundation and Danish research currently find 
themselves, and on that basis we have tried to achieve a 
better understanding of how the Foundation can create even 
greater social value. The new strategy will also help to increase 
our transparency and clarity in communications about the 
Foundation’s work.

Among other things, the strategy work led to the formulation 
of a general aspiration for the Foundation’s work as a 
whole, expressed in the narrative: “We brew knowledge for 
a brighter future”. The narrative (see box) does not describe 
the Foundation’s specific activities, but sets the general tones 
for Bildung as well as the capacity for self-reflection and 
scientifically based societal development. In other words, the 
narrative expresses the Foundation’s change theory, namely 
that it is not just science itself, but also a deeper understanding 
of the role of science for society and the individual, that is 
essential for being able to make smart decisions that can lead 
both society and the individual towards a better and more 
sustainable future.

Strengthening talent development
The Carlsberg Foundation’s core activity is research funding, 
but our strategic focus is young talents with the potential 
to establish independent research groups and subsequently 
become established independent elite researchers. In today’s 
world, it is absolutely vital that the very best young research 

talents gain international experience, which gives them an 
international outlook and invaluable networks. That is why 
we support research posts abroad for young newly qualified 
PhD holders. With this postdoc instrument, we are trying to 
strengthen the young talents even more so they have better 
conditions to self-finance further development of their research 
profile at an early stage in their careers. Another postdoc 
instrument has been created to ensure that, following a research 
post abroad, young research talents return to Denmark with 
new knowledge that will benefit both Danish research and 
Danish society.

The Foundation’s strategy also has a special focus on newly 
appointed associate professors, as a number of studies have 
shown an “hourglass effect”, which describes the challenges 
that young associate professors face in attracting their own 
funding. The alternative is that they become overly reliant, 
in financial and research terms, on a more senior professor, 
which experience shows is not conducive to a successful career.

In today’s world, it is absolutely 
vital that the very best young 

research talents gain international 
experience, which gives them 
an international outlook and 

invaluable networks

“

”
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Under Jacobsen’s motto of semper ardens – always burning 
– we support those whose passion and enthusiasm for their 
field burn so brightly as to spark new ideas and approaches.
We aim to foster a thirst for knowledge and education – a desire 
to learn more, see opportunities in change and find meaning 
in the unknown. We want to unlock people’s potential. 

We bring together talented, ambitious and creative researchers 
in the natural sciences, philosophy, the social sciences and 
the humanities. Together we push back the boundaries 
of knowledge, create space for reflection and draw clear 
boundaries between temporary fads and enduring wisdom.
We shoulder our social responsibility and support solutions 
to current and looming global challenges through insight, 
curiosity and collaboration. Born with an international outlook, 
we take knowledge from Denmark to the world and bring 
home excellence, building international partnerships and 
networks across disciplines to drive both ourselves and the 
world forwards.

At the Carlsberg Foundation we are passionate about research, 
education, history, art and culture that create reflective people, 
strong communities and a sustainable world.

We brew knowledge for a brighter future.

We brew knowledge for a brighter future

Rapid technological and economic advances in our increasingly 
globalised world are bringing dramatic changes to people, nature 
and society alike. New challenges demand new knowledge so 
that we can seize new opportunities. 

The Carlsberg Foundation has been brewing knowledge for 
a brighter future since 1876. Forever on the hunt for new 
insights, we support outstanding basic research that helps us 
understand more about ourselves, one another and the world.
From the outset the Foundation’s mission has been to give 
back to society by supporting research of the kind that paved 
the way for the breakthroughs made by Carlsberg founder J.C. 
Jacobsen and his contemporaries. He bequeathed his brewery 
to the Carlsberg Foundation precisely so that its profits could 
be used for far-sighted and groundbreaking research. 

What began as the visionary idea of a passionate brewer 
with a deep love of science is now one of the world’s oldest 
industrial foundations. 

Along the way, we have helped Danish pioneers in everything 
from atomic physics to archaeology and polar research. We 
have laid the ground for such scientific advances as the pH 
scale and the purification of yeast, a cornerstone of modern 
brewing. And we are proud of our position as the largest 
private benefactor of the humanities in Denmark. 

The Carlsberg Foundation’s 
straegic narrative

Carlsberg foundation annual Review 2020       



/ 7

1

3

4

5

6

10

7

11

8

12

9

13

14

15

16

2

We have just carried out a survey of our former postdoc 
scholarship recipients, which to our delight revealed that 
more than 60% currently have permanent university positions 
as associate professors and professors, predominantly in 
Denmark. This is the best impact and value creation that the 
Carlsberg Foundation can contribute to Danish society, and it 
tells us that both international experience and the facilitation 
of independence are important parameters for a successful 
research career.

Promoting diversity
An important new focus area for the Foundation’s work is 
the promotion of diversity, especially gender diversity. We 
believe it is a serious issue that Danish research has a “leaky 
pipeline”, with female representation progressively falling 
away from PhD to professor level. And unfortunately there is 
not much to suggest that this trend will change significantly 
without intervention. We therefore want to take action on 
two fronts: firstly, to identify and launch initiatives to which 
the Foundation itself can contribute, and secondly to identify 
and initiate discussions with other relevant players on the 
challenges within working environment, networking, gender 
roles and other areas that lead to loss of female talent.

One example of the former is our new parental leave 
reimbursement scheme, which was introduced to address 
the issue that universities are not fully compensated by public 
sources for salary payable when a project researcher takes 
parental leave. As the greater part of a family’s parental leave 
is taken by the mother, the lack of reimbursement suggested 

that project managers are perhaps less likely to take on female 
postdocs. The Carlsberg Foundation therefore decided to cover 
this additional expense for all researchers, both men and 
women, employed on one of our grants so that this problem 
is quickly resolved. This has received a very positive response 
and appears to be meeting the aim of making a real difference.

In the endeavour to launch more good initiatives like this one, 
we have carried out a questionnaire survey, mainly of our 
young grant holders, about what actions for increased gender 
diversity they see as most important and most effective. We 
will now include this extremely valuable input in further work, 
and a number of the actions will be launched in the coming 
years in line with our strategy.

New knowledge that catalyses social development
Just as we want to support talent development at Danish 
universities, we also want the general research that we support 
to contribute to a scientifically based approach to policy 
development for a more sustainable future. Science-based 
politics is extremely important at a time of major uncertainty 
when players are independently trying to create their own 
versions of the truth. We want to help ensure that, in all 
areas of society, decisions are made wherever possible on 
an enlightened basis deriving from professionally generated 
knowledge rather than individual players’ own convictions 
and self-constructed theories. I personally believe the corona 
crisis has contributed to an increase in respect for research 
and that in future we will therefore see science given greater 
prominence when social decisions need to be taken.

Carlsberg foundation annual Review 2020       
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A specific example of how we have supported research 
during the corona crisis, and of the agility we are continually 
trying to show, is the grants for the first three corona-related 
research projects, all of which were formulated and approved 
for funding in less than 48 hours shortly after the lockdown 
of Danish society at the start of March 2020. The board of 
directors assessed that the need to initiate valuable Danish 
research that could help mitigate the health crisis was so 
acute that we ourselves decided to reach out to leading 
researchers within vaccine development, behavioural research 
and epidemiology at Danish universities. All three projects – 
the first led by Professor Ali Salanti, University of Copenhagen, 
and Professor Jørgen Kjems, Aarhus University; the second by 
Professor Michael Bang Petersen, Aarhus University; and the 
third by Professor Lone Simonsen, Roskilde University – have 
created significant value by advancing our understanding of 
both the biological and social aspects of the corona crisis. 
You can read more about these projects in the researchers’ 
respective contributions to this annual review.

International collaboration
In 2019, a new instrument was introduced. The Carlsberg 
Foundation, in collaboration with the University of Oxford, 
set up a visiting fellow elite postdoc programme in which 
highly promising Danish postdoc talents are being given the 
opportunity to gain unique research experience at one of the 
world’s most elite universities. Experience that they will then 
bring back to Denmark for the benefit of their own career 
progression at Danish universities.

In parallel with this, the Carlsberg Foundation is setting up, 
by means of an endowment, a chair at the University of 
Oxford in behavioural neuroscience, i.e. the use of biological 
principles to understand subjective experiences and behaviour. 
The first chair holder will be Professor Morten Kringelbach, 
who will establish an interdisciplinary research centre hosting 
philosophers, mathematicians, physicists and psychologists 
within eudaimonia, a key concept in Aristotelian ethics. 
The concept seeks to define the thoughts and experiences 
that combine to give the individual human experience of a 
meaningful and full life.

The first postdocs are scheduled to arrive in Oxford during the 
course of 2020. These new visiting fellows will be affiliated to 
one of the University of Oxford’s famous colleges and receive 
professional mentorship from Professor Kringelbach. We hope 
that our postdocs’ active participation in the collaborative work 
of the research groups in Oxford generally, and at the college 
in particular, will enrich their stay, and that the placement in a 
truly world-class research environment will not only give them 
the best possible platform for developing their competences 
as researchers, but also provide them with a unique network, 
which, as previously mentioned, is vitally important for young 
researchers’ future careers.

Impactful communication
In connection with the Foundation’s new strategy, we have 
designed a communications strategy that will take our already 
strong communication and dissemination activities to a new 
level. The strategy defines focus areas such as “the Carlsberg 

We also want the 
general research 
that we support 

to contribute to a 
scientifically based 
approach to policy 
development for a 
more sustainable 

future

“

”
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family’s inheritance and work” and “the importance and role 
of science” as well as the Foundation’s primary target groups, 
where the researcher obviously has top priority, but where 
decision-makers at Denmark’s universities, in Denmark’s 
companies and in the Danish Parliament are also a focus. 
Furthermore, our focus will be on the inquisitive Dane who 
wants to understand the history of science and the role and 
necessity of research for the future that we know is on the way.

The artistic science film “Almost Human” is an example of an 
initiative that encourages reflection on the importance and role 
of science in society and for the individual. On 1 May 2020, the 
film was made available free of charge on the Foundation’s 
website (https://www.carlsbergfondet.dk/almosthuman) as 
a gift to everyone in the Danish Realm and Iceland, and we 
hope it will be a catalyst for science-based dialogue on the 
major global challenges that society is facing.

Watch Almost Human

Strengthening the Carlsberg family
Another specific dissemination initiative is “Science | Passion”, 
which the Carlsberg Foundation is developing in collaboration 
with the New Carlsberg Foundation. It is hosted in the New 
Carlsberg Glyptotek’s beautiful ceremonial hall, where we 
bring together a researcher and an artist, together with a 
moderator, to discuss a specific theme with which they are 
both working, but which they obviously view from different 
perspectives. The format is arousing great interest among 
Danes because the encounter between science and art 
produces interesting exchanges and fresh, enriching insights. 
“Science | Passion” is also a statement that we in the Carlsberg 
family are keenly committed to taking on joint projects and 
clearly communicating the unique breadth and unity of the 
Carlsberg family.

Strengthening the Carlsberg family has also therefore been 
chosen as one of four focus areas in the new strategy. This 
type of strengthening of our shared voice and professional 
breadth can, in the most beautiful way, give concrete form 
to our narrative concerning what creates the whole human 
and enlightened society.

The biggest joint project in 2021 will undoubtedly be “Home 
of Carlsberg” in J.C. Jacobsen’s old brewery buildings at Valby 
Hill (see photo), where the Carlsberg family’s shared voice 
will be heard loud and clear. The brewery, the foundations 
and the museums will for the first time feature in a shared 

Almost Human

Watch the film for free. 

The Carlsberg Foundation 
only has the rights to 
show the film in Denmark. 
Therefore, the film can 
only be accessed using  
a DK IP-address.

Carlsberg foundation annual Review 2020       

https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human
https://www.carlsbergfondet.dk/en/Nyheder/Nyt%20fra%20fondet/Almost%20Human


/ 10

1

3

4

5

6

10

7

11

8

12

9

13

14

15

16

2

story of our founders, their values, and the foundations and 
museums they instigated. We have high hopes for the new 
visitor centre, which, in addition to the large joint exhibition, 
will also be home to a sculpture garden, a music stage, a 
gastropub and brewery horses.

New faces in the Carlsberg Family
On many fronts, 1 March 2020 was an important day of change 
in the Carlsberg family. Not only did New Carlsberg Glyptotek 
gain a new director, Gertrud Hvidberg-Hansen, who came from 
a position as director of Faaborg Museum. The New Carlsberg 
Foundation also gained its first female chair in the person of 
the Glyptotek’s outgoing director, Christine Buhl Andersen. 
In Christine, the New Carlsberg Foundation has acquired an 
extremely skilled figurehead who is passionate about art and 
will be a strong voice and debater working to promote the 
importance in society of art and culture.

Furthermore, the Carlsberg Foundation’s bursar of many years, 
Jens Otto Veile, has decided to retire as he has reached 70. 

He will be replaced by Kim Füchsel, who has been affiliated 
with PwC as a state-authorised auditor for more than 40 years, 
including 30 as a partner. In the years 2011-2018, he served 
as Managing Partner, COO, Deputy CEO and member of the 
Management Board of PwC.

I would like to say a big thank you to Jens Otto Veile for the 
dedicated and skilled work that he has done for the Carlsberg 
Foundation in the almost 20 years he has been bursar of the 
Foundation, and to offer Christine, Gertrud and Kim a warm 
welcome to their new posts in the Carlsberg family.

New challenges require new knowledge
I am very proud of the way in which we in the Carlsberg 
family jointly assumed responsibility, seized the opportunity 
and demonstrated agility and drive when the corona crisis 
suddenly changed everyday life for all of us. The New Carlsberg 
Foundation allocated funding for the reopening of the crisis-hit 
museums. The Tuborg Foundation established an emergency 
fund for the youth organisations that are helping those 

Carlsberg foundation annual Review 2020       
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most affected by the corona virus. And in the Carlsberg 
Foundation we supported vital corona-related research within 
the humanities and social and natural sciences. The Carlsberg 
brewery also stepped up, activating its competences and 
resources when Denmark most needed them. The brewery 
converted parts of its cider production to the production of 
essential hand sanitiser. Never before have the three grant-
awarding Carlsberg Foundations and the brewery acted in 
such a coordinated way and with such solidarity. A solidarity 
that I believe would make the brewer happy and that also 
reminds us that “it all comes from beer”.
 
The lockdown of Denmark has been a huge challenge in 
many ways, but it can be turned into something positive if we 
listen to science. This requires us to not frantically implement 
stopgap measures to reopen and restore the society we had 
before March 2020, but instead to reinvent society and create 
a shared vision of the future. A future that builds on all the 
experiences and realisations we have made, and maintains 

I am very proud 
of the way in 

which we in the 
Carlsberg family 
jointly assumed 

responsibility, seized 
the opportunity and 
demonstrated agility 

and drive when 
the corona crisis 

suddenly changed 
everyday life for  

all of us

the agility, creativity and determination we have shown during 
the corona crisis, which are now worth gold in connection 
with the urgently essential green and digital transformations.

The fact is that the health crisis, the economic crisis and the 
climate crisis can all be resolved, but it will require us to listen 
to and trust in science. Society’s foundations, which many 
wrongly believed were unshakeable, have now been uprooted, 
so we have a truly unique opportunity to rebuild society in a 
new way. An evidence-based way that is fitting for the time 
in which we live – the “fourth industrial revolution” – and that 
embraces people, planet and prosperity. 

“

”

Carlsberg foundation
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After the crisis comes 
international law 
The immediate setback to international cooperation in connection with 
the current coronavirus pandemic has already led to linear projections of 
imminent deglobalisation. Yet, global crises have historically been the pivot 
for building up international institutions and international law. As a rule 
of thumb, and through complicated historical learning processes, crises 
and serious setbacks lead to international institutionalisation of common 
regulations and law.

MIKAEL RASK MADSEN
Professor, PhD, iCourts, 
Center for International 
Courts, University of  
Copenhagen

Has received the Carlsberg 
Foundation Research Prize 
in 2019 for his ground-
breaking research on  
international law and  
international courts

The International Court 
of Justice in The Hague
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When the COVID-19 virus hit first China and then the rest of 
the world, the political reaction was immediate entrenchment 
behind the bulwarks of the nation state. Borders were closed, 
and citizens travelling abroad were summoned home at 
once. The key defining characteristics of globalisation – the 
free movement of people, goods, capital and services – were 
significantly reduced, and in record time. This also affected 
the international community and international law, which in 
certain respects was de facto put on standby.

Even Europe, the place in the world where transnational 
and supranational cooperation is most advanced, was no 
exception. Vital decisions – from safeguarding supplies of 
personal protective equipment (PPE) to strategic planning – were 
primarily taken by national authorities and only to a limited 
extent coordinated at European level. The lack of European 
coordination was one thing; the fact that certain countries 
also chose to suspend their European obligations altogether 
was something else entirely. 

A number of countries, by and large all the former Soviet 
republics and members of the Eastern bloc, urged the Council of 
Europe to suspend the European Convention on Human Rights 
in their countries pursuant to Article 15 ECHR on derogation 

The key defining 
characteristics of 
globalisation – the 

free movement 
of people, goods, 

capital and services 
– were significantly 

reduced, and in 
record time

in time of emergency. In other words, in Albania, Armenia, 
Estonia, Georgia, Latvia, Moldova, North Macedonia, Romania, 
San Marino and Serbia, containment of the COVID-19 virus 
was viewed as a public emergency that threatened “the life of 
the nation,” and therefore justified suspension of the common 
European protection of human rights in these countries.

There was a sense of legal and political cooperation painstakingly 
built over decades, being dismantled. However, this is not the 
first time this has happened. The Second World War dealt the 
final blow to the incipient international community organised 
around the League of Nations. The Cold War subsequently 
undermined many legal initiatives under the auspices of the 
UN. And numerous other crises have seriously challenged 
the international legal order: from the fight against terrorism 
to financial crises, which, at the same time, are examples 
of situations that clearly demonstrate the need for close 
international cooperation if they are to be handled effectively. 

Emerged and re-emerged 
There is another side to the story, however. Paradoxically, 
the international order has been renegotiated and has 
gained renewed momentum in connection with global crises. 
Systematic research into initiatives to establish international 
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courts since the start of the 20th century show that, with few 
exceptions, the modern international legal system emerged, 
re-emerged and gained renewed impetus in the aftermath of 
global crises. Furthermore, the research shows that the primary 
effect of crises is a will to change, and hence to implement 
ideas that typically flourish in intervening periods in intellectual 
debate but are only realised when there is a burning platform. 

The world’s first international court, the Permanent Court of 
International Justice, emerged in the wake of a humanitarian 
catastrophe in the form of the First World War. Located in The 
Hague and known as the World Court, it was a surprising success 
in the inter-war period, settling a number of international 
conflicts, including the Eastern Greenland Case between 
Denmark and Norway. However, the process leading to the 
Second World War and the war itself undermined first the 
League of Nations and eventually the World Court. 

The United Nations (UN) and the International Court of Justice 
(ICJ) came into being immediately after the Second World 
War, as a response to the horror of the war and as a result of 
a need for global cooperation. The ICJ was in many respects 
a continuation of the World Court, while the UN sought to 
remedy some of the most obvious shortcomings of the League 
of Nations and lay a stronger foundation for global cooperation. 
The UN project was underpinned by the establishment, among 
other things, of the Bretton Woods global monetary system, the 
Marshall Plan for US economic aid to Europe and the General 
Agreement on Tariffs and Trades (GATT) governing free trade. 
The EU and the Council of Europe also came into being in the 
immediate post-war period. The legal apparatus, launched 
in both Brussels and Strasbourg, was however only new to 
a limited degree. It was the willingness to implement the 
existing legal and political ideas – largely born of the horrors 
of the war – that was the actual breakthrough. It was this that 
created the EU’s supranational legal and political systems and 
a common framework for protecting the fundamental human 
rights under the auspices of the Council of Europe and the 
European Convention on Human Rights.

Crises recur – time and again
The next wave of international institutions emerged after the 
end of the Cold War. My field of research discerned a large 
number of new international courts coming into being within a 
short period across the world, particularly under the auspices 
of regional organisations seeking to imitate the institutions of 
the EU and the Council of Europe. At global level, the GATT 
was relaunched by the World Trade Organization (WTO) 

The first international 
court: The World Court in 
The Hague

Systematic research into initiatives to 
establish international courts since the 

start of the 20th century show that, with 
few exceptions, the modern international 
legal system emerged, re-emerged and 

gained renewed impetus in the aftermath 
of global crises
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with more effective legal institutions. Most emblematic 
of all, however, was the establishment of the International 
Criminal Court (ICC), which ended the impunity for war crimes, 
genocide and crimes against humanity that had characterised 
the Cold War. 

One of the reasons why the international community seems 
to rise time and again like a phoenix from the ashes is 
the elementary functional need for international law and 
organisations to coordinate an increasingly integrated world. 
The current reversion to the nation state is not only remarkable 
but in many ways irrational, including with regard to tackling 
the COVID-19 virus effectively – something that requires both 
globally coordinated research and sharing of experiences 
concerning policies and PPE. The question is what we will 
see on the other side of the COVID-19 crisis. 

In other words, 
there is a form 
of deep, almost 
organic dialectic 
between crises 

and international 
cooperation and law

COVID-19 causes reversion to nation states
Research in international law and institutions, and equivalent 
research within other fields, can essentially confirm that 
crises, and perhaps particularly the reactions to crises, recur 
time and again. Even ad absurdum. In other words, there 
is a form of deep, almost organic dialectic between crises 
and international cooperation and law. The destruction of 
international cooperation as a result of crises and how they 
are managed engenders a renewed will for international 
cooperation and realisation of new ideas. 

The current pandemic is in no sense directly comparable to 
the World Wars or the Cold War, but it would be a surprise 
if – when the dust has settled – the reaction to the crisis is 
a dismantling of globalisation. A number of countries will 
probably reconsider whether all production should be offshored, 
such that they are not even able to produce the simplest PPE 
themselves. But globalisation is only to a limited extent an issue 
of production; the free movement of people, ideas, services 
and capital is its true core. And for this to happen effectively, 
there is every likelihood of recourse to further expansion of 
international law and organisations. As has been seen so many 
times before.

STAY CURIOUS  
Global problems require 
global solutions
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The ecology of the 
sea in formulae
The seas’ ecosystems affect the earth’s carbon budget and thus the global 
climate, and are themselves affected by the climate. Professor Thomas 
Kiørboe, who was awarded the Carlsberg Foundation Research Prize 2019, 
asks whether it is possible to produce usable forecasts of this complicated 
interaction using simple models.

Diatoms are the most 
important group of 
phytoplankton in the sea, 
representing almost one-
quarter of global primary 
production. They are 
surrounded by a hard silicon 
shell, which protects them 
from grazers.

Photo: Nina Lundholm

THOMAS KIØRBOE
Professor, PhD, Dr Scient, 
DTU AQUA, Technical  
University of Denmark

Has received the Carlsberg 
Foundation Research Prize 
in 2019 for his ground 
breaking research on the 
microscopic life of the ocean

The sea’s ecosystems are 
made up of many species 
that interact with one 
another.

Photo: Erik Selander
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While weather models, for example, are based on Newton’s 
laws of motion and a small number of well-tested equations, 
ecological models are based on a large number of uncertain 
equations. An ecosystem comprises many species that compete 
with and eat one another in a complicated network. Classical 
ecological models describe the species’ interactions with one 
another and with the environment. The problem, however, is 
that for each species included in the description, the number of 
equations and parameters increases explosively. It is therefore 
impossible for classical ecological models to embrace the 
incredible complexity of ecosystems.

Essential features and trade-offs
Our approach to developing models of marine ecosystems 
takes a different perspective. We use principles of evolutionary 
biology to understand the dynamics of ecological systems. 
Instead of describing the many species, we describe 
individuals that – across species – are characterised by a few 
essential traits (properties) that each have environmentally 
dependent advantages and disadvantages (trade-offs). If 
we mix individuals with a random set of traits in a model 
and allow them to interact, only the individuals with the 
best combinations of traits will survive, according to the 
principle of “survival of the fittest”. The structure of the 
ecosystem develops, so to speak, from itself (emergence), 
and the resulting ecosystem will depend on the physical 
world around it. We use models of this kind to understand 
and predict the sea’s resources, biogeochemical cycles, and 
sensitivity to external impacts. Two key terms are relevant 
here: essential traits and trade-offs.

An ecosystem’s 
“function”, i.e. its 

ability to produce fish 
or to remove CO2 from 

the atmosphere, for 
example, is a function 

of the properties 
(features) of the 

organisms that make 
up the system

“Essential traits” refers to the few properties that are the 
main determinants of an organism’s fitness, i.e., its ability to 
gather resources, survive, and reproduce. An example of an 
essential trait is how the organism gathers resources, whether 
by means of photosynthesis, eating other organisms, or both. 
Each organism can be awarded a value for each trait – in the 
example, to what degree it lives by photosynthesis or by eating 
other organisms. This is, of course, a massive simplification, 
but we see the grand picture at the expense of details. Just 
as Picasso can draw a bull with a single stroke of the pen, the 
art here is to select precisely the few traits that capture the 
essence of an organism. 

Great complexity with a small number of 
properties
Is it possible to describe a complex system using a small 
number of traits? The colour of a computer screen is formed 
from a mixture of the primary colours: red, green and blue. 
Each colour has 256 intensities, making it possible to obtain 
17 million different colours (~species) by combining just 
three colours (~traits). So, yes, it is possible to achieve great 
complexity with a small number of traits.

There are inherent conflicts between an organism’s three 
fundamental activities: eating, surviving and reproducing. 
No organism can optimise all functions simultaneously, and 
each essential trait has advantages and disadvantages – these 
are the trade-offs (see fig. 1-3). The ability to photosynthesise 
provides a plant with energy, but the plant pays by investing 
in chloroplasts. A fish searching for food simultaneously 

The colour of a computer screen 
is formed from a mixture of 
the primary colours: red, green 
and blue. Each colour has 256 
intensities, making it possible 
to obtain 17 million different 
colours (~species) by combining 
just three colours (~traits). 
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STAY CURIOUS  
Climate change impacts 
life under the sea

We can test our models by comparing observed with predicted 
distributions of “traits” in the sea. That is, we examine how 
organisms with specific traits are distributed, and which 
combinations of traits characterise a given ecosystem. We are 
now able to model large-scale patterns in marine ecosystems. 
One example is the global size distribution and foraging strategy 
of zooplankton organisms – two traits that are central to the 
sea’s ability to remove CO2 from the atmosphere (see below). 
We find good correspondence between what our models predict 
and what we can observe in nature, but the models provide 
more complete coverage than the more sporadic observations.
 
An ecosystem’s “function”, i.e. its ability to produce fish or to 
remove CO2 from the atmosphere, for example, is a function 
of the traits (properties) of the organisms that make up the 
system. The trait-based approach to describe an ecosystem 
therefore provides direct insight into an ecosystem’s function. 
We can now, with some success, model the sensitivity of 
marine ecosystems to disturbances (pollution, fishing), the sea’s 
ability to produce fish, and its capacity to remove CO2 from 
the atmosphere. An example of the last of these is a global 
model showing how zooplankton’s contribution to reducing 
atmospheric CO2 has undergone a significant geographic shift 
over the last 60 years. Mechanistically founded, trait-based 
models of this kind also have the potential to provide robust 
predictions, e.g. to estimate the ecological consequences of 
climate scenarios. 

We have now 
progressed to the 
stage where we 

can model overall 
patterns in marine 

ecosystems

increases its risk of being eaten by predators. The advantages 
and disadvantages of the traits thus depend on environmental 
conditions, both the physical environment (quantity of light) 
and the biological environment (number of prey and predators).

Modelling patterns is now possible
It is not possible to study all the organisms in the sea, so the 
theoretical challenge lies in using observations of a modest 
number of organisms to deduce general principles for organisms’ 
interactions with one another and with the environment. 
Through theoretical considerations and experiments using 
representative organisms, we quantify trade-offs for the 
essential traits (see fig. 1-3). And by understanding the underlying 
physical mechanisms for interactions, we can generalise the 
experimental results. 
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Single-celled phytoplankton 
are the sea’s green plants. 
They vary in size by a factor 
of more than 1 million: small 
cells absorb nutrients more 
efficiently than large cells 
but, on the other hand, have a 
greater risk of being eaten by 
zooplankton.

Fig. 2
A copepod creates a feeding 
current that brings in food 
particles (phytoplankton) 
but simultaneously attracts 
predators. More efficient 
feeding currents mean greater 
risk. The red arrows visualise 
the measured feeding current.

Photos: Thomas Kiørboe

Nobody’s perfect  
– examples of trade-offs

Fig. 3 
Single-celled diatoms are 
enclosed in a hard silicon 
shell (see p. 16), which 
protects them from being 
grazed. When the diatoms 
smell zooplankton, the shell 
thickens in defence (A), but 
they pay with a lower growth 
rate (B).
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Developing a vaccine, antiviral drugs 
and diagnostic kits for COVID-19
The world has been hit by a new disease caused by the SARS-CoV-2 
virus, which spreads from person to person via droplets and can 
thus be transmitted both through the air and through direct physical 
contact with infected secretions. The global economic and healthcare 
systems are under huge strain, and the crisis is threatening the social 
interactions of billions of people.

We quickly learned from China that currently available drugs for 
viral infections have no  significant clinical effect on COVID-19. 
Consequently, there arose an urgent and critical need to develop 
new forms of therapeutic treatment as well as a prophylactic 
(protective) vaccine. The Carlsberg Foundation was the first 
Danish foundation to respond immediately, providing rapid 
funding for a project to develop both a COVID-19 vaccine and 
new diagnostic and therapeutic options.

There are all manner of challenges connected with making 
a globally distributed and effective vaccine for COVID-19. 
Firstly, the vaccine has to induce effective immunity after a 
maximum of two immunisations, especially in the COVID-19 
target group, primarily older people who generally react less 
efficiently to vaccines. And then it has to be a vaccine that 
can be mass-produced and mass-distributed, including to parts 
of the world where vaccine storage at very low temperature 

ALI SALANTI
Professor, PhD, Depart-
ment of Immunology and 
Microbiology, University of 
Copenhagen 

JØRGEN KJEMS 
Professor, PhD, iNANO, 
Department of Molecular 
Biology and Genetics,  
Aarhus University 

Have received a Semper 
Ardens grant for the re-
search project Developing 
methods for diagnostics, 
treatment, and prevention 
of SARS-CoV-2 infections

cannot be expected. This is a challenge of hitherto unseen 
dimensions, and it is not particularly encouraging that, since 
the introduction of the HPV vaccine almost 15 years ago, no 
new protective vaccines have emerged on the market.

The need for new vaccines
The recognition that an effective vaccine is needed before 
society can be fully reopened has globally led to the launch of 
a large number of vaccine projects based on widely differing 
technologies. Under normal circumstances, it takes at least 15 
years to develop a vaccine, and the University of Copenhagen, 
by way of example, has been working to develop a malaria 
vaccine for almost 30 years. So one might wonder whether there 
is any basis for the global optimism that a COVID-19 vaccine 
can be developed in just 18 months. The first important point 
is that, from experience of previous coronavirus epidemics 
(MERS, SARS), we know precisely where on the virus we can 
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target a vaccine. On the surface of the virus particle, there is 
a protein complex, called Spike, which binds a receptor protein 
on lung tissue cells called ACE-2. It is via this protein–protein 
interaction that coronavirus enters a cell in order to take 
over the cell’s machinery for protein synthesis and thereby 
multiply. Experience from SARS clearly shows that if we can 
block this interaction, we can also block infection – and, in so 
doing, the disease and its spread. A second point is that, in 
order to test whether a vaccine works, we need a relatively 
large number of individuals at high risk of becoming infected. 
This is obviously difficult for diseases such as HPV-induced 
cervical cancer or Ebola, where thankfully the frequency of 
the disease is relatively low, whereas it seems more realistic 
to recruit 100,000 people for a COVID-19 vaccine trial and 
expect that a few thousand of them will become infected.

Three possible vaccine technologies
The first and fastest COVID-19 vaccines currently being tested 
in humans are based on injecting genetic material from SARS-
CoV-2 in the form of either mRNA or DNA. The principle is 
the same: to get the body itself to produce elements of SARS-
CoV-2 Spike protein and thereby induce a virus-blocking 
antibody response. This principle has shown promising results 
in animal models, but an effective vaccine for humans has 
never been produced using this principle. The challenge is 
that when you inject genetic material and let the body itself 
produce the vaccine, you lose the opportunity to mix in 
other ingredients (adjuvants), making the resulting immune 
response weak and short-lasting. The next wave of vaccines, 
which are now also entering the first clinical trials in China 

and the UK, are adenovirus-based vaccines. In this case, you 
get a virus that is unable to divide to express elements of the 
SARS-CoV-2 antigen, but previous trials have not shown a 
particularly sustained response. And finally, we have a third 
wave of vaccines, the protein-based vaccines, which include 
the vaccine being developed at the University of Copenhagen.

The research team’s vaccine strategy
The research team at the University of Copenhagen, led by 
Professor Ali Salanti, Professor Thor Theander and Associate 
Professors Morten Nielsen and Adam Sander, has just 

Our vaccine technology stems from 
discussions about the central characteristics 

of the few vaccines developed and tested 
over the past 30 years that have been 

sufficiently potent and protective to make it 
onto the market

Via the Spike protein 
the corona virus binds a 
receptor protein on lung 
tissue cells called ACE-2.
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developed a new and promising vaccine platform that 
could prove ideal for delivering a COVID-19 vaccine. Our 
vaccine technology stems from discussions about the central 
characteristics of the few vaccines developed and tested 
over the past 30 years that have been sufficiently potent and 
protective to make it onto the market. The HPV vaccine, which 
protects against cervical cancer, is a remarkable exception. 
This vaccine is based on the empty non-infectious shell of 
HPV virus, and two vaccinations give lifelong protection. 
The underlying reason why the HPV vaccine is so extremely 
effective at inducing a sustained and effective immune 
response can be found in the fact that the vaccine mimics 
the normal HPV virus, but with the important exception that 
it does not contain infectious DNA. From an evolutionary 
perspective, mammals have evolved to respond quickly and 
effectively to viral infections, which would otherwise have the 
potential to quickly wipe out a species. The body recognises 
patterns of proteins on the surface of a virus, and also how 
densely packed those proteins are. These are patterns and 
densities that we never find on our own cells, and the body 
can therefore quickly muster a specific antiviral response. 
The empty HPV vaccine mimics these protein patterns and 
densities, thereby producing a successful vaccine. Inspired by 
the principle for this vaccine, we came up with a ”superglue” 
technology that allows us to affix any sort of virus protein to 
the surface of an empty virus shell, and what is more with 
the same density and in the same pattern as the virus’s own 
proteins. The principle has proven highly effective, and among 
other things we have shown that we can effectively protect 
mice against influenza.

The body 
recognises patterns 
of proteins on the 
surface of a virus, 

and also how 
densely packed 

those proteins are

Our technology is thus optimal for responding to a threat such 
as COVID-19, where the vaccine component is known and 
published, and where the aim is a vaccine that is able, highly 
effectively and after just a few immunisations, to induce a 
powerful immune response even in people with a weakened 
immune system and older people, who notoriously have 
difficulty responding to vaccines. The project is thus focused on 
producing the Spike protein, or elements of the Spike protein, 
that SARS-CoV-2 uses to penetrate cells. These proteins are 
then affixed to an empty, harmless virus particle, and here we 
decided to use a particle that is similar to HPV but easier to 
produce in bacteria on a large scale. The aim is to create an 
artificial virus particle that displays the SARS-CoV-2 proteins 
on its surface in a similar manner as the natural virus and, 
following injection in humans, will be recognised as a very 
harmful virus and thus trigger a rapid and powerful response 
– without, of course, major risk of side effects (see fig. 1).

Professor Ali 
Salanti in the lab 
at the University of 
Copenhagen.

Carlsberg foundation annual Review 2020       



/ 23

6

10

7

11

8

12

9

13

14

15

16

1

4

5

3

2

“

”

up to 100x more potent than what we have seen with other 
vaccines in clinical development. University of Copenhagen’s 
spin-out company AdaptVac are now transferring the method 
of production to an approved factory The first clinical trials 
are expected to commence at the end of 2020, where it will 
be investigated whether the vaccine has any side effects and 
whether it also induces the right response in humans. Only 
in the subsequent outcome trials, in which we vaccinate tens 
of thousands of volunteers over a period of time, will we 
find out whether the vaccine also protects against COVID-19 
infection. The timeframe for these trials naturally depends 
on the infection pressure during the period, but we expect to 
be able to complete them in six months.

University of Copenhagen and AdaptVac  have teamed up 
with the Danish Vaccine company Bavarian Nordic to support 
the clinical development beyond the first clinical trials. We will 
certainly not be the first team to deliver a vaccine to market, 
but our overall ambition and hope are to be able to develop the 
best preventive COVID-19 vaccine that will effectively protect 
immune-suppressed and older people without side effects, 
and that can be mass-produced and distributed to parts of 
the world where the cold-storage capacity is uncertain.

The need for a diagnostic test that can show whether a 
person has been infected with SARS-CoV-2 is also growing, 
but the quality of available commercial kits varies and the 
supply reliability is low. It is thus obvious that the high-
quality proteins we produce to develop the vaccine will also 
be useful in validating an assay of this kind. This work is 

So far, we have 
succeeded in making 

the two vaccine 
components – the 

artificial virus 
shell and the Spike 

protein – at a quality 
and in a quantity 

that make it 
plausible to scale up 
to billions of doses

Clinical testing of the new vaccine
The vaccine project at the University of Copenhagen is 
performed in close collaboration with researchers from 
Statens Serum Institut under Professor Michael Theisen, 
Expres2ion Biotechnologies, who are working to supply SARS-
CoV-2 proteins, Professor Søren Paludan’s team at Aarhus 
University, who will test the efficacy of the vaccine against 
SARS-CoV-2 in vitro, and Professor Peter Garred’s team at 
Copenhagen University Hospital (Rigshospitalet), who will 
use the proteins that are produced to develop diagnostic 
assays. So far, we have succeeded in making the two vaccine 
components – the artificial virus shell and the Spike protein – 
at a quality and in a quantity that make it plausible to scale 
up to billions of doses. At Professor Paludans Laboratories 
at Århus University we have shown that animals immunized 
with this virus like particle vaccine induces extremely potent 
SARS-CoV-2 neutralizing antibodies; a response that appears 

STAY CURIOUS  
In search of the 
“Achilles heel” of the 
Spike-proteinl
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well underway at Copenhagen University Hospital, in Peter 
Garred’s research team, and the prototype test has already 
shown very high specificity and robustness. The hope is to 
develop a cost-effective test that can also be used longer term 
in the general population.

Developing RNA drugs against SARS-CoV-2
As stated above, developing a vaccine can be like playing 
roulette. It may take years for us to find the right strategy, and 
there is a risk that we might never find a vaccine. It therefore 
makes sense to open up a number of fronts in the fight against 
the disease and start developing antiviral drugs, and this is 
precisely what the research team at Aarhus University, led by 
Jørgen Kjems, has done. Here too it is history that gives hope 
of success; for example, although many years of intensive 
research have not delivered an effective vaccine against 
HIV-1, today there is an effective antiviral treatment that can 
keep the virus under control and extend the patient’s life 
considerably (decades).

Unlike vaccines, which are administered to protect against 
contracting a virus, antiviral drugs are typically used to inhibit 
the virus’s reproduction in the body once a person has been 
infected. Right now, a number of clinical trials are ongoing for 
drugs that have previously shown antiviral effects, but so far 
only marginal effects have been observed in COVID-19 patients. 
In our project, we will attempt to synthesise biomolecules that 
can prevent the virus from entering our cells by binding to 
Spike proteins and blocking the interaction with the ACE-2 
protein on the surface of human cells. (See fig. 2).

Fig. 1 
The virus particle vaccine 
principle. In ordinary E. coli 
bacteria, we can produce the 
empty virus shell in large 
quantities. Similarly, we 
can produce SARS-CoV-2 
antigens in insect cell factories. 
Subsequently, using our 
superglue technology we 
can affix the SARS-CoV-2 
proteins to the surface of the 
empty virus shell and the 
result is a virus particle that 
displays densely packed and 
well-organized SARS-CoV-2 
antigens similar to the natural 
SARS-CoV-2 virus.

Fig. 2 
The principle for developing 
anti-SARS-CoV-2 drugs.
RNA molecules that bind to 
the Spike protein are selected 
from a large library of random 
sequences and then tested for 
their ability to block the virus’s 
binding to ACE-2 or prevent 
protease cleavage of the Spike 
protein, which is necessary for 
the virus to enter the cell.

Carlsberg foundation annual Review 2020       

Simple E.coli based
VLP production

= =

Cov19 Protein

AP205 cVLP Tag Antigen Catcher

Mix

Directional 
presentation

Covalent
attachment

High-density
display

Spike

ProteaseACE-2

Host cell

Spike-
binding

RNA

1016 RNA 
molecules



/ 25

6

10

7

11

8

12

9

13

14

15

16

1

4

5

3

2

The drugs we will use to target the Spike protein consist of 
nature’s own building blocks, namely RNA molecules. RNA 
is largely similar to our genetic material, DNA, but whereas 
DNA has two strands, RNA normally has just one. This 
means that the base-pairing we know from the double helix 
in DNA causes the single strand in RNA to fold together in a 
complex but well-defined structure. From a very large library 
of different RNA sequences (typically 1016), we can select 
those that best are able to bind the Spike protein, thereby 
isolating the few molecules in the pool that can potentially 
disrupt the virus’s entry into the cell. These molecules are 
isolated, propagated on a large scale and tested individually 
for antiviral activity. In the first instance, we test whether 
they prevent cells from taking in harmless SARS-CoV-2 
mimics, which are designed to expose the Spike protein on 
their surface in the same way as the real virus. The most 

effective RNA molecules will then be tested on real SARS-
CoV-2 virus particles under controlled laboratory conditions.

In an approach that is completely unique to this project, we have 
developed a method for incorporating other substances, such 
as amino acids and sugar groups, in the RNA molecules. These 
hybrid RNA molecules have been proven to bind to proteins 
with great strength, often more effectively than naturally 
occurring antibodies. We hope in this way to find candidates 
that can effectively block the Spike protein’s binding to ACE-2 
and thereby prevent the virus’s passage into the cells.

What are the benefits of using RNA molecules to 
combat viral diseases?
Vira have a tendency to alter themselves to avoid nature’s 
protein-based antibodies, but they have never ”seen” our 
unnatural RNA hybrid molecules. We therefore expect our 
strategy to give rise to more broad-spectred antiviral medicine 
that also will have effect against new variants of the virus, 
which constantly emerge during a pandemic, and against new 
types of coronavirus that may attack in the future.

Another important consideration is that, unlike vaccines, 
which can take years to produce, the selection of RNA drugs 
takes place in vitro without the use of animals in just a few 
weeks. We therefore hope that this method of producing 
antiviral drugs can potentially be used as a first line of defence, 
including in the event of future virus attacks. Finally, our RNA 
molecules can easily be produced in scalable quantities using 
both chemical and enzymatic methods.  

Carlsberg foundation annual Review 2020       

STAY CURIOUS  
Antiviral bodies 
fighting Corona virus
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MICHAEL BANG PETERSEN
Professor, PhD, Department 
of Political Science, Aarhus 
University

Has received a Semper 
Ardens grant for the 
research project HOPE - 
How Democracies Cope 
with Covid19

Can we predict infection 
before it happens?

Virus infects from person to person and, accordingly, people’s behaviour are 
a key to understanding how an epidemic unfolds. If people practise social 
distancing and maintain good hand hygiene, the epidemic is kept at bay. 
We have heard that time and again during the corona epidemic. So if that is 
right, can we use indicators of people’s behaviour to predict where and on 
whom the infection pressure will fall and increase during an epidemic? This 
is the focus of Michael Bang Petersen’s Semper Ardens project “HOPE – How 
Democracies Cope with Covid19: A Data-Driven Approach”.

The corona crisis is the biggest 
global crisis in the 21. century.

Photo: Martin Sanchez, Unsplas
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An epidemic is a special form of crisis. The politicians cannot 
just ask people to “keep calm and carry on”, as was the 
British slogan during the Second World War. The politicians 
cannot resolve an epidemic by themselves. They are reliant 
on significant changes in people’s behaviour. People need to 
practise social distancing, avoid large gatherings and maintain 
a high level of hand hygiene if the infection curve during an 
epidemic is to be flattened. In order to understand the course of 
an epidemic, we must therefore understand people’s behaviour. 
This is the focus of the researchers behind the HOPE project.

HOPE stands for “How Democracies Cope with COVID-19”, 
and the project is being led by a multi-disciplinary, cross-
university team comprising Rebecca Adler-Nissen (University 
of Copenhagen), Andreas Roepstorff (Aarhus University), Sune 
Lehmann (Technical University of Denmark) and myself. The 
hope is that the project can give us a deeper understanding 
of how, in a crisis, democracies can navigate dilemmas 
related to health, the economy and personal freedoms. The 
starting point is the corona pandemic, which hit the world 
in 2020. But the project is not just important here and now. 
It is also important for us to have effective preparedness for 
the next time a pandemic or other significant crisis hits the 
globalised world.

Big data revolution
A unique feature of the corona epidemic is that it arose in the 
middle of the big data revolution: that there are unprecedented 
possibilities for collecting and analysing huge quantities of 
data around people’s behaviour while the epidemic is ongoing.

The politicians cannot resolve an 
epidemic by themselves. They 

are reliant on significant changes 
in people’s behaviour

People need to practice 
social distancing, avoid 
large gatherings and 
maintain a high level 
of hand hygiene if the 
infection curve during and 
epidemic is to be flattened.

Carlsberg foundation



/ 28

6

10

7

11

8

12

9

13

14

15

16

1

5

4

3

2

In the HOPE project, we are studying how the authorities’ 
communication and decisions are cascaded down through the 
whole of society across a number of western democracies, 
with a particular focus on Denmark. With the help of computer 
power, we are continually harvesting data on the content of 
press conferences, on the content of the media’s articles, 
and on the mood and the balance between information and 
misinformation on social media. With the help of surveys, 
we are continually collecting data on people’s attitudes and 
concerns. With the help of data from mobile phones, we are 
continually harvesting data on people’s movements around 
society. And with the help of anthropological field studies, we 
are learning not just what Danes are doing, but also why they 
are experiencing, thinking and feeling what they are.

Early warning signs?
An epidemic is not just a matter for health research. People’s 
behaviour is crucial, which means an epidemic also requires 
insights from the social science and humanities. A central 
research question in the HOPE project is whether classic and 
new data collection methods within social science and the 
humanities can increase our possibilities of predicting the 
course of epidemics.

One challenge is that people’s infection-preventing behaviour is 
largely a private matter. How can we investigate, for example, 
whether people refrain from meeting up with friends? Or 
whether they are sanitising their hands at home? Behaviour 
tracking using mobile phones’ GPS functions can provide some 
information. But the data mostly tells us how people move 

The HOPE project adresses 
how democracies react during 
the corona crisis.

Photo: Markus Spiske, Unsplash.

STAY CURIOUS
How do the Danes 
act during the time 
of Corona crisis? 
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gets the answer right! Random noise in individual responses 
is cancelled out when you take an average. Secondly, we are 
interested in changes. Have people become less aware of the 
health advice and are they keeping less of a distance? Provided 
the noise is constant over time, the changes in the data will 
give us a clear signal about changes in the population.

In the HOPE project, we are relying on GPS data from mobile 
phones and daily survey responses from 500 randomly selected 
Danes. In this way, we can compare the strength of the new and 
classic ways of collecting information on people’s behaviour. 
And if we are able to identify a strong association between 
people’s infection-preventing behaviour and the infection’s 
actual transmission, in the long term this will give us new tools 
for handling epidemics. Questionnaire surveys of people’s 
behaviour can thus serve as a cost-effective early warning 
system that can tell us whether a new wave of epidemic is on 
the way. And, as a result, we can change course before the 
infection spreads and people end up in hospitals. 

around in society. And even if people are moving around 
a lot, they are not infecting anyone if they are mainly doing 
so in a car with washed hands.

An alternative data source is the population’s own responses 
collected by means of questionnaire surveys. Through simple 
random selection, we can survey a representative sample of 
the population. And through well-designed questions, we can 
measure private behaviour such as frequency of hand-washing, 
number of contacts and degree of physical distancing. Finally, 
questionnaire surveys have another benefit. The use of data 
from Facebook, Google and telephones can make people 
concerned about whether data is stored securely and whether 
privacy is adequately protected. Questionnaire surveys, by 
contrast, are easy to complete in a fully anonymous fashion.

But questionnaire surveys also present some challenges. Can 
you trust what people say? And can they actually remember 
what they did yesterday? These are important questions, but 
there are at least two things that show that we can extract 
important signals from people’s noisy responses. Firstly, much 
of the noise disappears as a result of aggregation. We know 
this from the TV programme Who Wants to be a Millionaire? 
Here, contestants can ask the audience if they are unsure 
about an answer. Miraculously, the audience almost always 

An epidemic is not just a matter 
for health research. People’s 
behaviour is crucial, which 

means an epidemic also requires 
insights from the social science 

and humanities

With the help of data from 
mobile phones, we are 
continually harvesting data 
on people’s movements 
around society. 

Carlsberg foundation
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LONE SIMONSEN 
Professor, PhD, 
Department of Science 
and Environment, Roskilde 
University 

Has received a Semper 
Ardens grant for the 
research project PandemiX 
- A Quantitative study of 
historical and contemporary 
pandemics

Understanding COVID-19 and the future 
Disease X in the light of historical pandemics

How deadly is the COVID-19 pandemic? What is the theoretical effect of ”super 
spreader events” on transmission and control? What is the consequence of 
different control strategies from an epidemic perspective? How will the COVID-19 
pandemic end? What is the post-pandemic dynamic after herd immunity? Have 
we seen a coronavirus pandemic before? Professor Lone Simonsen focuses on 
these issues and many more in the Semper Ardens project ”Pandemic X”.

Photo: Mathew James Harrison,  
Unsplash
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Measuring the deadliness of the respiratory virus COVID-19 is 
complicated at the start of the epidemic because there is an 
unknown delay in deaths relative to sickness, and because 
many cases are going undetected because the disease often 
can be asymptomatic or so mild that no testing is done. It also 
does not help that the cause of death is often stated as an 
underlying chronic disease, and that not all those who get sick 
with or die from COVID-19 are tested for an active infection. 
Consequently, later in the epidemic we are using statistical 
models to measure the excess mortality in the population 
against a baseline. In the case of the historical influenza 
pandemics of 1918, 1957, 1968 and 2009, there was a shift 
towards younger mortality compared to seasonal influenza, 
while the number of global deaths varied from catastrophic 
(1918 Spanish flu, 20–50 million deaths) to low (2009 swine flu, 
0.5 million deaths). However, in both these latter pandemics, 
95% of deaths were in the under-65 age group because the 
elderly had protective antibodies from similar viruses in 
childhood. In the middle of these two pandemics came the 
moderate pandemics of 1957 and 1968, which showed only a 
modest age-related shift (Miller et al., NEJM, 2009).

COVID-19 – a brand-new type of pandemic
The COVID-19 pandemic – the first coronavirus pandemic – has 
a unique ”signature”, which we are working to map. We are 
seeing no sign of excess mortality in the younger age groups; 
it is the elderly who are dying, especially the very old. Only 
approximately 3% of COVID-19 deaths are in the under-65 
group. Together with colleagues in the USA, we have modelled 
the excess mortality data from there, and the Washington 
Post is publishing updated data weekly (Weinberger, 2020). 
We have looked at European data from the unique weekly 
EuroMoMo monitoring system, but as mortality is only 
presented relatively, we cannot use the model on this data. 
We can, however, see that some countries already have high 
covid-related mortality, relative to seasonal influenza.

SARS-CoV-2 is 
closely related to 

SARS-CoV

Carlsberg foundation
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Why did SARS-CoV-2 cause a pandemic when 
SARS-CoV was stopped in 2003?
SARS-CoV-2 is closely related to SARS-CoV, and both have 
a transmission potential (R0 = 2.5) that is just as high as the 
1918 influenza pandemic, which spread globally in just a few 
months. So what are the reasons why SARS was eradicated in 
2003 and the COVID-19 pandemic can be controlled effectively 
with social distancing and quarantine? We look at a number 
of factors, including SARS-CoV-2’s ability to spread under 
the radar given that many people have mild symptoms or 
are asymptomatic and do not visit a doctor. But we also look 
at the mathematics of the effect of ”super spreaders”, i.e. a 
minority of infected people who infect far more effectively 
than others (Sneppen et al., preprint). In a review, we have 
compared features of SARS and Covid-19 with the 1918 and 
2009 pandemics (Petersen et al., Lancet Inf Dis).

Two months after 
the initial unlocking, 
we saw no sign of 

any real increase in 
transmission

The pandemic response has been draconian – and 
highly effective
In Denmark and other European countries, the fear of an 
uncontrollable COVID-19 pandemic and impact such as the 
deadly wave that occurred in Northern Italy have led to 
draconian control methods, including quarantine and border 
closures, which we have not deployed since the plague. 
The ”green wave” strategy aims to reduce infection so that 
hospitals are not overloaded while immunity is built up in the 
population. The lockdown of Denmark has been amazingly 
effective; two weeks after the initial unlocking, we saw no sign 
of any real increase in transmission. The epidemic almost 
came to a standstill following a decline from approximately 
100 to approximately 10 daily hospital admissions, with less 
than 50 intensive care beds in use. From serological studies 
of blood donors, we can see that only very few people have 
been infected and are possibly immune.

But the unlocking of society was necessary. We modelled 
alternative scenarios transitioning from the green wave to 
keeping the infection rate close to zero with testing and contact 
tracing to eliminate infection chains and thereby achieve a 
significant degree of freedom to unlock society (Videnskab.
dk, 2020). An effective vaccine is still a long way down the 
road (one to two years in the most optimistic scenario), and 
herd immunity is also one to two years away. 

STAY CURIOUS
Pandemics put into 
mathematical formulas
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Ancient rice and 
global food security
A research team led by Professor Eske Willerslev, in collaboration with 
researchers from the Carlsberg Research Laboratory, Cambridge University 
in the UK, the Chinese Academy of Sciences and the Beijing Genomics 
Institute, is mapping the genetic material of ancient domesticated rice 
varieties and wild rice to uncover the genetic basis of rice resilience to 
diseases and environmental changes. This knowledge is important to 
addressing the challenges around food security in a changing world.

ESKE WILLERSLEV
Professor, Doctor of Science, 
Section for Geogenetics,  
University of Copenhagen 

Has received a Semper Ardens 
grant for the research project 
Uncovering the genetics of rice 
resilience to environmental 
stressors: An ancient genomics 
approach

Rice fields in the Yangtze 
region of China

Photo: Yucheng Wang
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Rice is a staple food for more than half the world’s population, 
which makes it one of the most important crops today and 
for the foreseeable future. The International Rice Research 
Institute recently estimated that rice production needs to 
increase by 25% over the next 25 years if the global demand 
for the grain is to be met. Ongoing climate change, however, 
is a big challenge to achieving this target. Calculations show 
that the global rice yield will fall by 3.2% with every 1°C rise in 
average temperature. Even more concerning is the expected 
rise in the frequency of extreme weather (drought, flooding) 
and outbreaks of disease, which could reduce regional rice 
yields by more than 50%.

Genetic modification, i.e. the introduction of new genetic 
variants into existing varieties, is an important strategy for 
improving the resilience of rice varieties to climate change 
and to diseases. While the insertion of genetic variants from 
wild rice into domesticated varieties used for food production 
is a well-established practice, the possibility of reinserting 
“lost” genetic variants from extinct rice varieties has not 
been explored. Humans have been growing and breeding 
rice for the past 10,000 years. During the gradual processes 
of domestication, contemporary rice has lost many genetic 

variants present in ancient wild and domesticated types, 
including the variants that may have contributed to the 
capacity of rice populations to adapt to climatic perturbations 
and various diseases in earlier times. The purpose of this 
research project is to identify useful genetic variants from 
ancient rice populations that have since been lost and, with 
the aid of advanced gene technology, to reintroduce them in 
modern rice varieties (see fig. 1).

Use of eDNA to map the genetic material of 
ancient rice
The first step in identifying useful genetic variants in ancient 
rice varieties and wild species is to reconstruct their genomes 
and track the genetic changes that have taken place in response 
to various selection pressures over time. The study draws on 
an important discovery that I made in 2003, namely that DNA 
from ancient plants and animals can be recovered directly from 
permafrost and various forms of sediments. DNA recovered 
from environmental samples is called “environmental DNA” 
(eDNA), and this study is based on eDNA from lake sediments, 
including DNA preserved in fossilised pollen grains. Using 
this approach, we can obtain the genetic material from both 
ancient rice varieties and wild rice, as well as from the 

Calculations show that the 
global rice yield will fall by 3.2% 
with every 1°C rise in average 
temperature. 

The purpose of this 
research project is 
to identify useful 
genetic variants 
from ancient rice 
populations that 
have since been 
lost and, with the 
aid of advanced 

gene technology, to 
reintroduce them in 

modern rice varieties

Carlsberg foundation



/ 35

10

7

11

8

12

9

13

14

15

16

6

5

2

3

4

1

“

”

diseases to which these rice plants were subject to, and use 
it to reconstruct the impact of diseases and climatic changes 
on ancient rice populations.

Lake sediments as a source for locating DNA from 
ancient rice plants
Lake sediments are rich in pollen and eDNA from the surrounding 
catchment and can also be reliably dated using radiocarbon 
methods. In collaboration with archaeobotanical specialists 
and geologists, we have identified a number of lakes in the 
Yangtze region of China, which covers central areas where 
rice has been grown for the past 10,000 years. Sediment cores 
will be collected from these lakes using specialised drilling 
equipment. (see p. 36).

eDNA and pollen DNA 
Environmental DNA (eDNA) consists of tiny 
fragments of DNA from modern and ancient 
organisms that are preserved in various 
sediments, including lake, cave and marine 
sediments as well as ice cores. I have previously 
shown that DNA from higher plants and 
animals that lived thousands of years ago is 
preserved in, and can be recovered directly 
from, sediment samples. The method has 
since been refined so that all the DNA found 
in a sample can be recovered. Consequently, 
many species (plants, animals, fungi, microbes) 
that lived at the place and time in question 
can be identified and provide information 
about the surrounding ecosystem. Besides 
‘free’ fragments of DNA attached to sediment 
particles, sediment samples also harbour 
a number of microfossils, including pollen, 
diatoms, and fungal and bacterial spores, 
which also contain DNA. The benefit of these 
microfossils is that they allow individual 
genomes to be reconstructed.

DNA from ancient 
plants and animals can 
be recovered directly 
from permafrost and 

various forms  
of sediment

Researching ancient 
rice genes
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Can characteristics of ancient rice be used to 
improve modern rice varieties?
Once we identify genetic variants that have been selected 
for in response to climatic or disease pressures, a subset of 
these will be examined to determine which characteristics 
they influence. The selected genetic variants will be inserted 
in modern rice varieties by editing the genetic material with 
the CRISPR/Cas9 technology. The modified plants will then 
be tested for resilience to diseases and water scarcity, and 
effect on yield, to identify the genetic variants that ensure 
improved performance of modern rice varieties.

The results from the study can hopefully offer solutions for 
increasing the resilience of modern rice varieties to climate 
change and diseases, and at the same time address the growing 
demand for higher yields imposed by global population growth. 
Furthermore, the study will be able to determine whether rice’s 
own past genetic strategies for combating pests and diseases 
can help us to reduce our current dependence on pesticides, 
which often threaten other organisms in the ecosystem, 
including human consumers. The study will also generate a 
number of new methods for investigating selection processes 
using eDNA and pollen DNA data; methods that, in principle, 
are universal and can be used for studies of other plants and
animal species. This is a novel approach to preserving and 
enhancing the genetic diversity of important crops. 

Different layers of the lake 
sediments are collected in
metre-long sections using 
a special drill anchored to 
a platform and operated 
by two to four people. The 
samples are sealed with 
aluminium foil and placed 
in plastic containers before 
transportation to storage 
facilities, where they are kept 
at 4°C prior to analysis.

Photo: Yucheng Wang
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Fig. 1 
Schematic illustration of 
the principles, methods 
and purpose of the ancient 
rice project: (A) sample 
collection and production of 
data; and (B) bioinformatic 
analysis of eDNA data and 
assessment of genetically 
modified rice plants.

Fig.: Mikkel Winther Pedersen 
Design: Kontrapunkt
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RUBINA RAJA 
Professor, Dr.Phil (oxon)
School of Culture and  
Society, Aarhus University

Has received a grant for the 
special research project The 
Palmyra Portrait Project.

Palmyrene funerary portraits between 
corpus, conflict and art market 
Since 2012, the Palmyra Portrait Project has collected and studied 
approximately 4,000 funerary portraits from the ancient city of Palmyra 
in modern-day Syria. This is the world’s largest group of antique funerary 
portraits stemming from one site and a unique archaeological and art-
historical group of material. The devastation caused by the civil war in Syria 
underlines the importance of such basic research projects more than ever. 

A new 3D reconstruction 
of Hairan’s grave based on 
information from the Palmyra 
Portrait Project 

Photo: Scott McAvoy og Rubina Raja
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The funerary portraits from Palmyra, the famous oasis city 
in the Syrian desert, represent the largest group of portraits 
of deceased individuals from one site in the ancient world, 
which makes the material central to classical archaeology and 
art history. The largest collection of these portraits outside 
Syria is found at Ny Carlsberg Glyptotek in Copenhagen – 
primarily acquired by Carl Jacobsen and to a lesser extent by 
Johannes Elith Østrup (in the late 19th century) and Harald 
Ingholt (in the early 20th century). Harald Ingholt carried out 
archaeological fieldwork in Palmyra, concentrating on the 
site’s many hundreds of underground tombs. A combination of 
wanting to collect and study these portraits and to explore the 
long tradition of Danish research interest in Palmyra gave rise 
to the Palmyra Portrait Project. As the war in Syria escalated, 
Palmyra was subjected to extensive destruction and looting, 
with archaeological objects being exported to the international 

art market. This is why the project also needed to respond to 
the comprehensive discussion on protecting cultural heritage. 

The dead Palmyrenes – a reflection of Palmyra’s 
social values in Roman times
As well as providing an unsurpassed overview of how fashions 
and trends developed over a 300-year period, the Palmyrene 
funerary portraits directly reflect the values of the city’s elite. 
We can see how families portrayed family members who had 
died – as good, strong fathers; virtuous, beautiful mothers; 
innocent, playing children; and rich, important grandparents 
and great-grandparents. Nothing was left to chance in the 
Palmyrene portraits, which were all executed in the local 
limestone and occasionally bear traces of colour, providing 
an insight into the wealth the portraits sought to express. 
The funerary portraits should be seen as a companion to the 
numerous statues in the public space, only a few of which 
survive today, but which we know from the inscriptions on 
the column drums lining Palmyra’s central streets. Statues of 
men dominated, as Palmyra was a patriarchal society based 
on large families with a male head. However, we know that 
statues were also raised to important women and that there 
were statues of children too. For example, honorific statues 
to Zenobia – Palmyra’s leader for a few years and the cause 
of the city’s fall in 272 CE – were erected in public areas.

The Palmyra Portrait Project corpus
A portrait database was developed in order to study the 
portraits as systematically as possible and make the corpus 
publicly available. To date, almost 4,000 portraits have been 

The database, 
which will be made 
available online, will 
represent a central 

resource in both 
the research and 

museum worlds, and 
will be an important 

tool for studying 
collection history 
and provenance

STAY CURIOUS
Palmyra and the social 
media of Antiquity
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“The Beauty of Palmyra”, 
excavated during Harald Ingholt’s 
1928 Palmyra campaign and 
acquired for the collection of Ny 
Carlsberg Glyptotek with the help 
of the Rask Ørsted Foundation 

Photo: Palmyra Portrait Project with  
permission from Ny Carlsberg Glyptotek

collected, far more than was known to exist. The database 
can be used to study these in detail and research their collection 
history. In addition, the database cross-references information 
about the portraits’ in situ locations in the graves, including 
the 40 or so graves that Ingholt excavated. This has made the 
database a key research tool, and the work on the portraits 
and Ingholt’s descriptions of his excavations have made it 
possible to create new, digital reconstructions of original burial 
chambers. The database has also become an important tool 
in connection with the illegal trade in cultural heritage, which 

has escalated during the war. The project has therefore gained 
status as a collaboration partner for numerous research 
institutions and cultural heritage organisations worldwide, and 
has succeeded in crossing subject boundaries by maintaining 
focus on the details and the importance of obtaining and 
validating information on every single portrait in the database.

The Road to Palmyra, via Denmark – a special 
exhibition at Ny Carlsberg Glyptotek
The first collection studied was the Ny Carlsberg Glyptotek’s 
Palmyra collection. In 2019, the collaboration between the 
project and the museum culminated in a special exhibition, 
curated by museum curator Anne Marie Nielsen and Rubina 
Raja, and involving a number of other specialists, for example 
within exhibition and sound design. The exhibition was highly 
praised in Denmark and abroad for its combination of high-
calibre academic content and presentation and exemplifies 
how research and dissemination can go hand in hand.
 
Palmyrene funerary portraits between corpus, 
conflict and art market
The project is currently preparing the corpus for publication, 
both in print and open access form. The database, which will 
be made available online, will represent a central resource in 
both the research and museum worlds, and will be an important 
tool for studying collection history and provenance. The corpus 
publication will constitute a standard work, underlining the 
importance of research into classical archaeological portraits 
within classical archaeology as well as the humanities in the 
broadest sense.

The funerary 
portraits from 
Palmyra, the 
famous oasis 

city in the Syrian 
desert, represent 
the largest group 

of portraits 
of deceased 

individuals from 
one site in the 
ancient world

Carlsberg foundation annual Review 2020       



/ 41

10

11

8

12

9

13

14

15

16

7

6

5

2

3

4

1

“

”

Sketch of Hairan’s grave by 
Harald Ingholt. Page from 
one of Harald Ingholt’s 
excavation diaries 

Palmyra Portrait Project with 
permission from Ny Carlsberg 
Glyptotek

The Palmyra Portrait Project has resulted in more 
than 100 publications. The finished corpus is being 
prepared for publication in 2021 and will provide 
a comprehensive overview of the approx. 4,000 
funerary portraits from Palmyra. The project has 
significantly altered our understanding of tradition 
and innovation – both in Palmyra and in the ancient 
world in general – and contributed knowledge of 
economic systems, production economy, social status, 
gender balance in society, religion and demographics. 

In connection with the special exhibition The Road 
to Palmyra, Rubina Raja published a new collection 
catalogue of the Palmyrene objects at Ny Carlsberg 
Glyptotek and, together with Anne Marie Nielsen, 
edited an exhibition catalogue. She wrote an article 
about the history of Danish Palmyra research in the 
Carlsberg Foundation’s 2016 Annual Review, and in 
2019 published – jointly with Eva Mortensen – Store 
Danske Arkæologer, an anthology of major Danish 
archaeologists. The book includes a chapter on 
Harald Ingholt and describes several Danish projects 
supported by the Carlsberg Foundation.

The project can be followed on: 
www.projects.au.dk/palmyraportrait 

To date, almost 
4,000 portraits have 
been collected, far 

more than was 
known to exist. 

The database can 
be used to study 
these in detail 

and research their 
collection history

Carlsberg foundation
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TOM GILBERT 
Professor, DPhil, Section  
for Evolutionary Genomics,  
University of Copenhagen

Has received a Semper  
Ardens grant for the research 
project The population 
genomic consequences of 
the second plague pandemic

Is there a genetic reason why some 
people survived the plague?
Our relationship to the pathogens whose epidemics has been shaping 
human society has changed through time. Professor Tom Gilbert and his 
research colleagues are studying the role of human genetic variation in the 
process, using the second plague pandemic as their model.

For most of our past humans lived as small, isolated hunter-
gatherer groups, never staying in any one place for long. 
However about 10,000 years ago, things began to change. 
Humans underwent a technical revolution, and transitioned 
to sedentary farming societies where the first permanent 
settlements were born. This transition, the so-called Neolithic 
Revolution, had enormous impact on humankind. For 
example, it allowed both our population sizes and densities 
to increase by many orders of magnitude. This changed how 
we lived, structured, and managed our societies, and also 
how we performed the tasks required to live in this way, 
whether technological developments for farming, building, 
or conducting warfare. But, this transition was not without 
its cost. For example direct consequences included slavery, 
economic inequality, conflict, and genocide, while one indirect 
consequence of settling down into large, interconnected 
populations was the changes in the disease challenges that our 
ancestors faced. And of particular relevance to this Semper 

Ardens project “The population genomic consequences of 
the second plague pandemic”, the rise of infectious disease 
epidemics and pandemics.

Pathogen epidemics
An epidemic is the simultaneous widespread occurrence of an 
infectious disease in a community, a pandemic arises when 
its geographic range expands further still. Population size is 
a critical pre-requisite of both, as survivors of the infection 
often develop immunity against future infection. Thus there 
must be sufficient uninfected people in the population, to 
allow the transmission chain to continue. Should this not be 
the case, the pathogen simply dies out. Many are aware of 
these terms today as a result of the COVID-19 crisis, but 
there is nothing unusual about epidemics and pandemics. 
Every year the Influenza-A virus cycles across the globe, 
incapacitating hundreds of millions, and killing tens, if not 
hundreds, of thousands. Fortunately there are effective 

An epidemic is the 
simultaneous widespread 
occurrence of an infectious 
disease in a community, a 
pandemic arises when its 
geographic range expands 
further still. 
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Every year the Influenza-A 
virus cycles across the globe, 
incapacitating hundreds of 

millions, and killing tens, if not 
hundreds, of thousands

One of the most notable 
pandemics in recorded history is 
our particular focus, the second 
plague pandemic caused by 
the bacteria Yersinia pestis, 
that spread from East Asia to 
Europe in 1348, and repeatedly 
devastated its populations for 
over 300 years, with mortalities 
estimated to possibly >50% of 
the population in some cities.

vaccines against Influenza A, thus reducing the pool of 
people who can be infected (slowing its transmission rate), 
and allowing society to function throughout the epidemic. 
Naturally prior to the advent of modern medical treatment 
the number of mortalities associated with pandemics was 
extremely severe. One of the most notable pandemics in 
recorded history is our particular focus, the second plague 
pandemic caused by the bacteria Yersinia pestis, that spread 
from East Asia to Europe in 1348, and repeatedly devastated 
its populations for over 300 years, with mortalities estimated 
to possibly >50% of the population in some cities. However 
in shear terms of numbers, there can be few, if any groups 
of pathogens, that lead to more infections a year than the 
common cold viruses. It has been estimated that the average 
kindergarten attending child gets a common cold >6 times 
a year. Thankfully, although there are no effective vaccines 
against cold viruses, unlike plague or Influenza, they are 
rarely lethal. Which raises a fundamental question, as to why? 

Human-Pathogen coevolution
Evolutionary theory predicts there could be several answers to 
this question. On the one hand, to continue to exist, a pathogen 
must successfully transmit. For example, any pathogen that 
kills its host too quickly, reduces its chances of transmission. 
Thus there may be selection on the pathogen to reduce 
its lethality, and indeed there is clear evidence from many 
pathogens that this is the case. However the pathogen is 
not the only actor in this play - the host may also be under 
strong selection to fight the pathogen. Quite simply, any host 
that is genetically predisposed to more efficiently clear the 

pathogen has an immediate evolutionary advantage, not least 
if the difference is between whether the host survives or not. 
Testing this attractive hypothesis is at our project’s heart, but 
obtaining direct evidence for it is hard to come by in humans, 
as selection typically has to happen over many generations 
in order to leave a clear footprint in the population. But how 
can we study the impact of a pathogen over these timescales?

A genetic basis for survival?
The solution is to turn from the present, and indeed look 
directly into the past. And this is the power of the so-called 
discipline of ‘palaeogenomics’ within which our project is based. 
Specifically, we are drawing on Scandinavia’s remarkable 
legacy of human skeletal remains, and in particular sampling 
human teeth from collections that contain material that fulfills 
several key criteria – there must be large numbers of well-
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The DNA preserved in 
teeth enables our team to 
reconstruct not only the human 
genome, but often pathogens 
carried at time of death. 

Photo: Anna Fotakis 

preserved samples, from single geographic locations (for 
example the cities of Copenhagen, Lund and Trondheim). 
And within each location, there need to be both samples that 
are confidently dated to before, and after, the pandemic hit. 
Once samples are obtained, we then extract the fragmented 
DNA that is preserved within the teeth in our dedicated 
clean laboratories at the GLOBE Institute, and use Illumina 
sequencing techniques to sequence this DNA. 

The sequence reads are then used in two principal analyses that 
meet our overall aim of describing how our genomes changed 
as a result of the plague pandemic, exploring for evidence 
that there was a genetic basis to survival, and identifying 
what genes in the genome conferred this trait. To do this 
we first computationally align the sequences to the human 
reference genome sequence, to identify specific nucleotide 
positions that vary in each ancient human. Secondly, we use 
a similar approach to identify epigenetic modifications (such 
as methylated cytosines) present within the samples – these 
actually tell us not just which genes are present, but which 
genes might have been active in the human prior to death. 
Both of these datasets then form the basis of our selection 
analyses. In essence we look for specific variants (conventional 
or epigenetic) that are at low frequency in the skeletal cohorts 
prior to, and at high frequency, following, the pandemic (or 
vice-versa). However, while changes in frequency may be a sign 
that there was selection on these variants due to the plague, 
other factors (such as rapid population crashes and recoveries) 
can also cause similar signals. Fortunately computational 
simulations can be used to tease these apart, and we are 

Within each storage box lie 
meticulously documented 
human remains, representing a 
treasure trove for the study of 
ancient genomes.

Photo: Anna Fotakis
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able to draw on the power of the Danish supercomputer 
Computerome 2.0 in this regard. Ultimately the output of our 
analyses is a list of candidate genetic modifications that clearly 
changed in frequency during the pandemic period, which we 
can both compare between geographic locations to look for 
convergent signals, and use reference databases to identify 
their putative functional role. For example, in this regard we 
anticipate that mutations linked to the immune system might 
be particularly common, and if so, providing strong evidence 
that some people were simply more resistant to the infection, 
and thus left more descendants into the present day.

Many European cities have 
enormously rich human skeletal 
records – often stored in 
large warehouses such as this 
example at NTNU University 
Museum, Trondheim. 

Photo: Åshild Vågene 
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REBECCA ADLER-NISSEN
Professor, PhD, Department of 
Political Science, University of 
Copenhagen

Has received a grant for the 
special research project  
Digital Disinformation

How is digital 
misinformation spread?
Misinformation is not just a security issue but influences debates 
on health, climate, energy and culture. The “Digital Disinformation” 
research project studies the reach and effects of misinformation, 
contributing to our understanding of a politically sensitive phenomenon.

US President Donald Trump 
warns of climate “prophets 
of doom” in his speech at the 
2020 World Economic Forum 
in Davos.

Photo: EU, 2020.  
EC - Audiovisual Service

Photo: Colourbox

Carlsberg foundation annual Review 2020       

9



/ 47

10

11

12

13

14

15

16

9

8

7

6

5

2

3

4

1

“

”

In the USA, a man died, and his wife became seriously ill 
after taking the product chloroquine phosphate, which they 
had understood from President Trump could protect them 
from becoming infected with coronavirus. And in the United 
Kingdom and the Netherlands, 5G masts have been burnt 
down based on a conspiracy theory that the Chinese city of 
Wuhan was struck by coronavirus because it had recently 
rolled out the 5G network. As early as the end of January 
2020, WHO warned that misinformation was one of the 
biggest global threats to managing COVID-19.

But what is misinformation? How is misinformation 
spread, and when is this done strategically (and becomes 
disinformation)? What is the extent of the problem, and what 
are the consequences? These are the key questions addressed 
in the “Digital Disinformation” research project. 

Since the 2016 US presidential election campaign, the deliberate 
spreading of fake news has been fiercely debated and is 
subject of widespread scientific interest. After COVID-19 
was discovered in November 2019, interest rose markedly, 
as illustrated in fig. 1.

How do we measure misinformation?
We know surprisingly little about digital misinformation, 
for several reasons: One challenge is that it is difficult to 
isolate exposure: misinformation is spread in mass media, 
social media and by word of mouth. Many researchers use 
surveys, i.e. self-reporting, but this is a relatively imprecise 
method. Another approach is to recruit a group of citizens 

As early as the end 
of January 2020, 

WHO warned that 
misinformation 

was one of 
the biggest 

global threats 
to managing 

COVID-19

Types of misinformation

Misinformation stands for incorrect or inaccurate 
information but says nothing about the actual intention 
behind or motivation for producing and spreading this 
information.

Disinformation, however, differs from misinformation 
not just by being inaccurate, but by being information 
intended to be inaccurate and produced specifically 
to mislead, deceive or confuse. Disinformation is a 
conscious desire to mislead and not just due to an 
accident or an honest mistake.

Fake news and disinformation share the characteristic 
that it is intended as inaccurate or misleading. The distinct 
feature of fake news it that this type of disinformation 
pretends to be journalism.

Rebecca Adler-Nissen, Frederik Hjorth and
Yevgeniy Golovchenko: Digital misinformation:
How does it work? (in Danish)

Puzzle piece, Political Ideas and Analysis, Department 
of Political Science, University of Copenhagen

Carlsberg foundation annual Review 2020       

https://nyheder.ku.dk/alle_nyheder/2018/10/digital-misinformation-hvordan-virker-det-egentlig/
https://nyheder.ku.dk/alle_nyheder/2018/10/digital-misinformation-hvordan-virker-det-egentlig/
https://nyheder.ku.dk/alle_nyheder/2018/10/digital-misinformation-hvordan-virker-det-egentlig/


/ 48

10

11

12

13

14

15

16

9

8

7

6

5

2

3

4

1

“

”

In our research so far, we have therefore chosen a cautious 
strategy. Our research takes its starting point in concrete stories 
where we know for a fact that misinformation is involved. Our 
approach is more time consuming but, it is also more precise. 
For example, one of our cases is the crash of flight MH17 over 
eastern Ukraine in 2014. A Dutch-led international team of 
investigators concluded that Russian-backed separatists 
were behind the attack (and not e.g. Mossad, the CIA or the 
Ukrainian army, as claimed by some on social media).

In terms of methodology, we draw on a number of different 
disciplines and methods, including political psychology, natural 
language processing, computer science and sociology. We use 
machine learning and natural language processing on social 
media data (e.g. tweets) to identify patterns. We also use social 
network analyses to map the spread of misinformation and 
identify ‘super spreaders’. Finally, we make use of experiments, 
interviews and participant observation.
 

to voluntarily have their internet usage measured, but 
– ethical and practical challenges aside – there are other 
methodological pitfalls: are people genuinely affected by the 
misinformation simply because they click on a website, or 
is it just noise? 

Another challenge is how to define misinformation. Most 
researchers use fact-checking organisations, which categorise 
websites and news channels spreading misinformation. The 
problem is that not everything on these websites is actually 
misinformation. Hence, there is a risk of misrepresenting 
the volume of misinformation. In the real world, there is, of 
course, a grey zone, which is neither explicit misinformation, 
but nor is it factual information.

STAY CURIOUS
Digital diplomacy

Are people genuinely 
affected by the 

misinformation simply 
because they click on a 

website, or is it just noise?
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Misinformation affects specific sections of the 
population
Our research shows that not all citizens are equally exposed 
to misinformation. For example, we studied the group of 
people who were exposed to pro-Kremlin misinformation 
on Twitter in connection with the MH17 crash over Ukraine. 
The underlying material is based on more than 8,000 Twitter 
accounts that all tweeted about the flight crash in 2014, and 
data on their 12.5 million-plus followers. The study focuses on 
US citizens’ exposure to misinformation, as we have access 
to particularly detailed data on US Twitter users. 

There is a clear ideological asymmetry in who was exposed 
to pro-Kremlin misinformation in connection with the flight 
crash (fig. 2). The users furthest to the right belong to a small 
and ideologically extreme group to the right, for example, of 

Fig. 1 
Google searches for 
“disinformation”  
5 May 2019 – 5 May 2020.

Fig. 2
The probability of following 
a Twitter account dispersing 
pro-Russian misinformation 
(generally and about the plane 
crash in 2014). 

President Trump. One possible explanation is that mistrust 
of mainstream media, which is higher on the US right 
wing, translates into using alternative news sources where 
misinformation flourishes. 

It is not only political opinion that shapes the spread and 
consumption of misinformation. Several studies show 
that elderly citizens are more frequently exposed and 
themselves contribute (possibly unwittingly) to the spread of 
misinformation. We see the same pattern in our own study of 
pro-Kremlin disinformation. Exposure to misinformation on 
the MH17 crash (as a proportion of all relevant information) 
rises from approx. 3 pct. to approx. 23 pct. as we move from 
the youngest to the oldest subjects in our sample. We hope 
to be able to investigate whether age is also a significant 
factor in Denmark. 
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What is the situation in Denmark?
We have conducted an experiment in Denmark to investigate 
whether it is possible to correct people’s perceptions after 
they have been misinformed, or whether there is still an 
echo of misinformation. Our investigation found no signs 
of “echoes” of the misinformation – an interesting result, 
which goes against most existing international research on 
misinformation.

We have also studied Danish people’s use of YouTube during 
the corona crisis. The video-sharing platform is used daily 
by 27 pct. of Danes, making it the country’s second most 
popular social media platform, topped only by Facebook. 
We found few misleading videos about COVID-19. The most 
popular YouTube videos in Denmark about coronavirus were 
either informative videos or films making fun of people who 
do not understand or follow government instructions about 
handwashing and social distancing.

Of course, old wives’ tales and conspiracy theories flourish 
in Denmark as they have since the dawn of time, and to a 
great extent on social media. However, we still do not know 
precisely what characterises the groups that engage in fake 
stories, or the significance of factors such as age, gender, 
political opinion, etc.

The relatively low degree of polarisation in Denmark, coupled 
with a high level of education and public service media, most 
likely plays a role in determining the extent to which digital 
misinformation is disseminated among the Danish public.

Today, the 
most important 

measures against 
misinformation are 
taken by big tech

The video-sharing 
platform is used daily 
by 27 pct. of Danes, 
making it the country’s 
second most popular 
social media platform, 
topped only by 
Facebook. 

Censorship by tech giants and deepfakes
How is misinformation handled? In Victor Orbán’s Hungary, 
you can now be imprisoned for up to five years for sharing 
misinformation during the coronavirus pandemic. And, in 
2018, France passed a controversial law giving French judges 
the right to order immediate removal of fake news during 
election campaigns. 

Today, the most important measures against misinformation 
are taken by big tech. All the larger tech platforms now have 
systems that automatically – often based on user complaints 
– remove content that incites violence, for example. The tech 
giants have gone further with the coronavirus, collectively 
deciding to promote authoritative sources in searches and 
recommendations in connection with the crisis. This means 
users are directed to the Danish Health Authority if using 
YouTube, Twitter, Facebook, TikTok or Google in Denmark. 
Our next step is to investigate the drop in the volume of 
misinformation after the tech giants actively started removing 
misinformation on Covid-19. In addition, we will focus on a 
new generation of misinformation: deepfakes, which are fake 
videos of such high quality that it is impossible for the naked 
eye to distinguish true from false. We hope this will contribute 
to a deeper understanding of how misinformation develops 
and is spread, and how we can best handle it. 
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LASSE HORNE  
KJÆLDGAARD   
Professor, Dr.Phil, PhD, 
Depart ment of Communi-
cation and Arts, Roskilde 
University 

Has received a Monograph 
Fellowship to write the  
monograph The Aesthetics 
of Welfare

The Aesthetics of Welfare 

The Aesthetics of Welfare seeks to understand the Nordic model as an 
aesthetic laboratory and develop a theory of “the aesthetics of welfare”. 

“The Nordic model” is famous around the world. Since the 
1930s, the welfare state has put the Nordic region on the 
political world map, becoming increasingly crucial to the Nordic 
sense of self and how the region is perceived by the outside 
world. The model represents a dream of combining individual 
freedom with social security that is almost as familiar and 
controversial as another dream from the 1930s – the American 
dream – and that often turns up in the political debate in 
many countries, in various forms and with changing values. 
The symbolic importance of the model is both clear and 
significant, and is in evidence nationally, regionally and 
internationally, and both collectively and individually. There 
is a long tradition within the social sciences of analysing 
the model’s political economy and the special relationships 
between individual, state, market and family that it creates and 
is based on, for example in social and labour-market policy. 

The welfare state as an innovative “aesthetic” 
laboratory
In recent decades, interest in the cultural premises of the 
welfare state and the diverse cultural and artistic idioms 

The poster from Bo 
Widerbergs ”Mannen  
på taket” from 1976
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with which it is associated has increasingly spread within 
the humanistic subjects, particularly in the case of currents 
with international prevalence. Whether Nordic (furniture) 
design, New Nordic Cuisine, the concepts of hygge and lykke 
– cosiness and happiness – or Nordic Noir in book or TV 
form, the Nordic model is often included in the reception and 
marketing of these phenomena.

It is thus well known that the Nordic welfare state constitutes 
a political and social experiment that has developed into a 
unique social model and, yes, into a global brand. What is less 
known is that it is also an innovative “aesthetic laboratory”, 
where art – in the broad sense – has assumed new functions 
and forms. It is precisely this aspect of the Nordic model that 
the research project The Aesthetics of Welfare wants to bring 
into focus. The project brings together social-science and 
humanistic research traditions in a monograph study of the 
aesthetics of welfare. 

The book that will emerge from the project will identify the 
different aesthetic ideas and energies to which the pursuit 
of welfare has given rise, as well as the significant aesthetic 
challenges the self-same project brings in its wake. One of 
the ways it will do this is by examining how certain problems, 
paradoxes and dilemmas accompanying the welfare project 
can be artistically productive or problematic. 

Another way in which it will do this is by looking at how 
prominent features of the Nordic model identified by comparative 
welfare-state research correlate with trends within Nordic 
literature and film in the post-war period. For example, this 
could be the special family policy and family legislation of 
the Nordic countries, which has led to an extremely high 
level of defamilialisation, to use the term coined by Danish 
sociologist Gøsta Esping-Andersen. He has pointed out that the 
“The Nordic welfare states remain the only ones where social 
policy is explicitly designed to maximize women’s economic 
independence”. 

What does this mean as an institutional context for Nordic 
film and literature in the post-war period? Does this special 
characteristic provide a framework for understanding certain 
aesthetic and sociological patterns in art?  

Whether Nordic (furniture) design, New 
Nordic Cuisine, the concepts of hygge and 
lykke – cosiness and happiness – or Nordic 
Noir in book or TV form, the Nordic model 

is often included in the reception and 
marketing of these phenomena
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Input for comparative welfare research
The book will pursue this line in a series of chapters that 
identify and analyse a number of genres and currents within 
international literature and film that transmute into something 
new and different in Scandinavia as a result of being transplanted 
to the Nordic welfare state. The comparative method used 
in the project will thus identify cultural mechanisms that can 
help explain how artistic forms are changed and adapted 
for new purposes. One example is the American procedural 
police crime novel, which is transformed into the sociological 
crime novel – or “Nordic Noir” – at the interface with the 
welfare state, the conditions and problems of which the genre 
examines. It is precisely this genre that has been productive 
in Nordic literature and has become an international export 
good in several media. 

Taking such examples as a starting point, The Aesthetics 
of Welfare seeks to understand the Nordic model as an 
aesthetic laboratory and develop a theory of “the aesthetics 
of welfare”. This is intended as a contribution to the emerging 
field of cultural studies of the Nordic model and to the further 
internationalisation of the field. But the project seeks also to 
provide input for comparative welfare-state research. Previous 
typological theories of the Nordic welfare state model have 
completely disregarded the central role that art and cultural 
policy have played in the project. In contrast, The Aesthetics 
of Welfare will consider whether this overlooked characteristic 
should be considered a salient feature of the Nordic model.   

Asger Jorn’s painting 
”Velfærd” from 1964.
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SUNE OLANDER 
RASMUSSEN
Associate Professor, PhD, 
Section for Physics of Ice, 
Climate and Earth, Niels 
Bohr Institute, University of 
Copenhagen

Has received a 
Distinguished Associate 
Professor Fellowship 
for the research project 
ChronoClimate: Deeper 
insights into abrupt climate 
change using a new 
chronological platform

The global anatomy of 
abrupt climate changes
The ice age climate in the North Atlantic area was characterised by 
repeated abrupt climate changes. Although we will most likely not 
experience equivalent climate changes in the current interglacial period, it 
is important to understand the underlying physical mechanisms that may 
again come into play in our future climate. 

The iconic main building ’main dome’ 
built for the ice core project NEEM 
in North West Greenland, where it 
housed up to 35 researchers and 
camp staff during the summers of 
2007-2011.

Photo: Dorthe Dahl-Jensen
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The ChronoClimate project examines the interaction between 
the oceans, the atmosphere and the cryosphere (particularly 
the ice caps and sea ice) in order to map how climate changes 
propagate geographically and between the components of 
the climate system. Ice cores from Greenland show around 
30 abrupt climate changes – known as Dansgaard-Oeschger 
events – during the last ice age. Time and again, the climate 
of the North Atlantic area changed very abruptly in the course 

of a few decades, presumably as a result of changes in energy 
transport by ocean currents and the atmosphere from low 
to high northerly latitudes. These changes had a significant 
impact on Greenland, with changes to atmospheric circulation 
patterns and rises in temperature of 8-17°C, often within a 
human lifespan or less. This was not an example of global 
warming, but rather of a redistribution of energy between 
north and south, and between ocean and atmosphere. 

Greenland calls, Antarctica responds
Thanks to ice cores from both Greenland and Antarctica, 
carefully synchronised with the aid of volcanic layers and other 
traces that, under favourable conditions, leave synchronous 
impressions on both ice caps, we know that when Greenland 
experiences abrupt climate changes, the first signs of 
changes in the atmospheric circulation around Antarctica 
occur simultaneously. By ”simultaneously” we mean within 
approximately 50 years. A huge amount of work to reduce the 
timing uncertainties lies behind this conclusion. However, it 
takes 100-200 years for the change in temperature, which is 
extremely abrupt in the North Atlantic area, to manifest as a 
change in Antarctic temperature. And when they do come, the 
changes are much more gradual. When Greenland moves from 
a cold to a warm phase, Antarctica responds with a gradual 
cooling a century or two later and, vice versa, Antarctica starts 
to warm up 100-200 years after Greenland has returned to 
the cold glacial period state. Using a combination of ice-core 
data and climate models, we in the ChronoClimate project 
were the first to identify the mechanisms behind Antarctica’s 
delayed and opposite reaction (see fact box).

Using a combination 
of ice-core data 

and climate 
models, we in the 
ChronoClimate 
project were the 

first to identify the 
mechanisms behind 
Antarctica’s delayed 

and opposite 
reaction

Sune Oleander Rasmussen 
from the Niels Bohr Institute, 
University of Copenhagen 
shows a Greenlandic ice core.

Photo: Ola Jakub Joensen
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Timing is crucial
One of the premises for the new results is the long, painstaking 
dating work carried out over several decades by researchers 
at the former Centre for Ice and Climate – now part of the 
section for the Physics of Ice, Climate and Earth at the Niels 
Bohr Institute. Highly accurate dating and synchronisation of 
different data series is an indispensable ingredient when it 
comes to reconstructing how past climate changes propagated 
from north to south and from atmosphere to ocean. Danish 
researchers have led the way here, right back from when Willi 
Dansgaard took the first tentative steps towards ice-core-based 
climate research in Copenhagen more than 50 years ago. 

Another element is comprehensive computer models capable 
of reproducing climate fluctuations that are similar to the 
Dansgaard-Oescgher events of the past. This makes it possible 
to delve into the details and, for example, calculate the energy 
transport in the oceans and how changes in the sea-ice extent 
change the heat transfer between ocean and atmosphere.

From the big picture to the fine details
Having gained a better understanding of the communication at 
global scale between the climates of Greenland and Antarctica, 
we are now focusing on the fine details and have thrown 
ourselves into a large, new dataset that shows the year-on-
year development of abrupt climate changes in a wealth of 
data series from two parallel Greenland ice cores. Although the 
30 or so Dansgaard-Oeschger events are similar, differences 
emerge in the detail, and we hope to be able to coax more 
information about the underlying mechanisms out of the 

Highly accurate 
dating and 

synchronisation of 
different data series 
is an indispensable 

ingredient when 
it comes to 

reconstructing 
how past climate 

changes propagated 
from north to 

south and from 
atmosphere to 

ocean

Warming Antarctica’s  
ice-cold heart 
Climate changes can have vastly different regional 
manifestations although they have a common 
cause. Variations in the strength of the North 
Atlantic ocean currents affect Greenland, for 
example, rapidly and significantly by changing the 
temperature and sea-ice cover in the surrounding 
ocean, while other regions that lack the same 
direct contact with the affected ocean react more 
slowly. Antarctica is particularly difficult to impact, 
as the continent is effectively cut off from the 
rest of the world by a belt of winds and ocean 
currents circling around it, known as the Antarctic 
Circumpolar Current (ACC). Until now, it has been 
a mystery how the rise in temperature propagates 
across the ACC and heats Antarctica, as ice-core 
data show is the case. As the North Atlantic ocean 
currents weaken, and temperatures fall rapidly in 
Greenland, our new computer models show how 
the heat builds up in the interior of the oceans. 
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Fig. 1
The map of model results 
shows how the North 
Atlantic cools by 4°C or 
more and the surface air 
temperatures above the 
Southern Ocean both north 
and south of the ACC rise.

Fig. 2 
This figure shows the 
ocean temperature along a 
cross section between the 
Atlantic Ocean 200-300 
years after the abrupt 
cooling in Greenland. As 
expected, we can see that 
the ACC effectively blocks 
the heat in the South 
Atlantic from propagating 
further southwards 
through the ocean.

dataset. At the same time, we are working to refine the 
dating of the most recent ice core so that, going forward, we 
continue to have the best possible basis for interpreting data 
from the ice cores and are able to compare this with data 
from other components of the climate system. 

This is the broad approach the ChronoClimate project 
is taking to gain a better understanding of the climate’s 
fundamental mechanisms. The aim is twofold: to achieve 
a better understanding of the climate in terms of the basic 
science and to operationalise this knowledge to improve the 
climate models, which are one of the most important tools 
we have to prepare us for both abrupt and gradual climate 
changes in the future.

We can use the model to analyse the physical mechanisms that 
unfold and hence study how the warming propagates across 
the ACC zone. The key proves to be that the sea-ice extent 
changes, and that the resulting change in the area covered by 
sea ice changes both how much energy is reflected from the 
sun and the energy exchange between ocean and atmosphere. 
The full story can be read in the article: 

J. Pedro et al., Beyond the bipolar seesaw: Toward a process 
understanding of interhemispheric coupling, Quaternary 
Science Reviews 192, pp 27-46, 2018.
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CHRISTOFFER BUGGE  
HARDER
Postdoctoral Fellow, PhD,  
Lund University

Has received an Internation-
alisation Fellowship for the 
research project Comparative 
transcriptomics of the wide-
spread Mycena mushrooms

Why do harmless, wood-decay Mycena 
fungi suddenly invade live plant roots?
The project involves growing trials with trees and Mycena fungi to attempt 
to determine the genetic reasons why fungi become either parasites/ 
”blind passengers” on plants or their beneficial partners.

Left
Lilac bonnet  
(Mycena pura)

Photo: Arne Aronsen

Right 
Nitrous bonnet   
(M. leptocephala)

Photo: Thomas Kehlet
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95%

of the world’s plants have their specific fungal parasites, 
and around 95% of them enter into a form of symbiosis with 
mycorrhizal fungi in which the fungus’s extended cells (hyphae) 
grow into the plant’s roots in various ways.

The ability to form mycorrhizae is known only from fungi. But 
where other ”unique” characteristics (for example, being able, 
as some plants do, to fix nitrogen from the atmosphere) have 
usually arisen only once or a few times in the history of life, 
saprotrophic fungi have developed the ability to enter into 
symbiosis with trees at least 78 known times, independently 
of one another, in the fungal world in the period from 100 
million to 20 million years ago. This suggests that fungi can 
”change ecology” quite easily, and that symbiosis can occur 
with relatively few genetic modifications.

The problem, however, is that species that have been separate 
from each other for 20-100 million years will always have a 
large number of other genetic differences in addition to those 
that have anything to do with any differences in their ecology.

Are Mycena fungi in the middle of the process of 
”learning” to enter into symbiosis with plants?
This is where Mycena fungi are interesting to study. Traditionally, 
it was believed that they were all saprotrophic, but it turns out 
they excel at invading plant roots – especially birch trees, as 
well as Arctic herbs and shrubs. A recently published article 
described laboratory trials showing that the lilac bonnet 
species was able to transfer phosphorus to birch trees, and that 
different strains within one and the same species of other 

Fungi are of major importance for plants and humans. 
Whereas plants, as is well known, are themselves able to 
make the carbohydrates essential for their lives through 
photosynthesis, fungi – like animals – need to procure them 
from other organisms. Most fungi get their carbohydrates 
from plants, and broadly speaking they have two different life 
strategies (ecologies) for doing so: they can live as decayers 
(saprotrophs) of dead wood and litter; or they can get what 
they need directly from living plants. In the latter case, they 
can then choose to live either in mutually beneficial symbiosis 
with those plants (as mycorrhizae formers), providing them 
with other nutrients, such as nitrogen and phosphorus, “in 
exchange for” the carbohydrates they need, or as parasites 
that simply feed off their host.

The saprotrophic fungi have developed an enormous arsenal 
of enzymes for decaying the highly complex carbohydrates 
(lignin and cellulose) that make up trees. Furthermore, most 

Mycena fungi, 
especially the Arctic 
species, have proven 
to have the largest 

genomes of any that 
are known from 

macroscopic fungi 
(mushrooms and 

toadstools)

Brownedge bonnet 
(M. olivaceomarginata)

Photo: Thomas Kehlet 
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Mycena fungi exerted a widely varying effect on the birch 
host: some clearly harmed their host plant, others were ”blind 
passengers” with no obvious negative or positive influence, 
and yet others were beneficial for the birch’s growth.

This suggests that the evolution of Mycena fungi is ”in full 
swing”, so to speak, which means we do not need to go back 
20-100 million years to find a point in time where symbiontic 
fungi separated from saprotrophic fungi.

Growing trials in the laboratory – and an Arctic 
link in the open air?
My project’s methods consist of growing birch plants together 
with different species/strains of Mycena fungi with known 
traits (harmful, ”blind passengers” or beneficial). I then extract 
RNA (material from the genes that are expressed) from fungi 
and plants, read (sequence) it, and compare it with the DNA 
from the genomes of Mycena fungi that I already know. The 
idea is to identify the few crucial genetic differences that 
describe how Mycena fungi that are closely related still have 
different ecologies.

Additionally, on a collecting expedition to Greenland I was 
able to obtain various fungal cultures, which I am using to 
obtain more genomes from arctic Mycena fungi and their 
close relatives. Mycena fungi, especially the Arctic species, 
have proven to have the largest genomes of any that are 
known from macroscopic fungi (mushrooms and toadstools) 
– three to ten times larger than all other known genomes. One 
theory is that adaptation to harsh environments such as 

Fig. 1 
Radiographs (X-rays, A,C) 
and photographs (B,D) of 
silver birch (Betula pendula) 
germinated and inoculated 
with lilac bonnet (Mycena 
pura) for seven weeks. The 
dark areas on the radiographs 
(A,C) show how the fungus 
has transferred radioactive 
phosphorus (32P) to the birch 
plant. 

From Thoen et al., In vitro evidence of 
root colonization suggests ecologi-
cal versatility in the genus Mycena. 
New Phytologist 2020, DOI: 10.1111/
nph.16545

The Kobbe inlet in South 
West Greenland (south 
of Nuuk) where a large 
number of fungi was 
collected last autumn, 
to be used for genome 
sequencing.

Photo: Christoffer Bugge 
Harder
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Around 60% of all enzymes 
that human beings exploit 

commercially derive originally 
from fungi, while, on the other 
hand, parasitic fungi cause the 

loss of one seventh of the world’s 
total crop yield

the Arctic is causing fungi to ”experiment” more with their 
genes/genomes and seek out new ecological niches, and by 
comparing the genomes 1:1 with those from the same species 
found in more temperate regions, it is possible in the same 
way to identify the crucial few genetic differences.

Perspectives
Fungi and their live host plants have influenced each other’s 
development, and the saprotrophic fungi also play a very 
big role in the conversion of carbon in dead plant matter in 
the world’s ecosystems. The traits of these fungi are also of 
major economic importance for humankind: around 60% of 
all enzymes that human beings exploit commercially derive 
originally from fungi, while, on the other hand, parasitic fungi 
cause the loss of one seventh of the world’s total crop yield. 
If we can identify just a few genetic modifications that are 
able to cause dramatic differences in whether a fungus harms 
or benefits its plant host, it would be of considerable general 
interest to society.

Fig. 2
The three main ways of 
life (ecologies) for fungi 
in relation to plants. 
Decayers get all their 
nutrition by decaying 
dead plants; parasites 
suck (primarily) carbon 
from live plants for their 
own benefit, harming the 
plant in the process; and 
symbionts take carbon 
from the plant, which 
receives nitrogen and 
phosphorus “in exchange”, 
with mutual benefits 
for both parties. Note 
that fungi are also found 
as “blind passengers” 
(see text for further 
explanation), penetrating 
a plant root and surviving 
without obviously harming 
or benefiting it. 

Fig.: Christoffer Bugge Harder
Design: Kontrapunkt

Saprotrophic fungi live by decaying already dead 
plant matter.

Parasites sponge off other organisms without giving 
anything in return, while symbionts mutually exchange 
nutrients with shared benefits. Mycena fungi can 
represent all three strategies.
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KRISTIN VEEL
Associate Professor, PhD, 
Department of Arts and 
Cultural Studies, University 
of Copenhagen

Has received a Distinguished 
Associate Professor 
Fellowship for the research 
project Uncertain Archives: 
Unknowns, Errors, and 
Vulnerabilities in Big Data

How do we communicate with chatbots? How do we talk about our 
robot vacuum cleaners? And how can art-historical style studies inform 
our understanding of artificial intelligence? These are questions being 
addressed by the Uncertain Archives research group, headed by Associate 
Professor Kristin Veel.

The production, gathering and communication of data 
represent a central, global challenge of modern life. We live 
our lives surrounded by what are effectively gigantic data 
archives. Data is constantly being gathered about us and by 
us – in both the public and private spheres – on global search 
engines, in the health sector, on our fitness trackers and, most 
recently, by various infection-tracing apps worldwide. It has 
gradually come to be generally known that gathering these 
large volumes of data – what can be called a datafication of 
our lifeworld – not only enables us to see new connections 
and avoid human error, but also gives rise to a significant 
number of new uncertainties. 

Theoretical vocabulary
Taking humanistic science as a starting point but forming part 
of the emerging interdisciplinary field of critical data studies, 
it is precisely these uncertainties that we in the Uncertain 
Archives research group are working to understand, not least by 

We live our lives 
surrounded by what 

are effectively gigantic 
data archives

drawing on post-structural archive theory. This is a theoretical 
field that has long understood archives not as safe deposits 
in which we store knowledge of the past, but as dynamic 
entities that are constantly in flux. This approach gives us 
a theoretical foundation for understanding uncertainties in 
our contemporary big data archives. In addition, we draw on 
intersectional feminist theory and critical race theory, which 
provide valuable tools for identifying and understanding 
underlying bias, prejudice and pre-understandings. Our work 
focuses on creating a theoretical vocabulary that will enable 
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us to talk about and understand the uncertainties we are 
seeing in an increasingly datafied world. We are working to 
address not only the functional aspects of data-intensive 
environments but also the signs and bodies that circulate here, 
and the way in which we encounter them through linguistic 
narratives or visualisations that interpret data. 

Interdisciplinary approach
Our work depends on close dialogue with multiple branches of 
science, including computer science and the social sciences, 
but we also attach importance to working with practising 
artists. We see ourselves as an international hub for many 
of the key discussions currently taking place within critical 
data studies. We have had a number of eminent visiting 
researchers, including surveillance theorist David Murakami 
Wood from Queen’s University in Canada; Max Hirsh, Research 

Professor in Urban Studies at the University of Hong Kong; 
science historian Orit Halpern from Concordia University, 
Canada; and, most recently, Marika Cifor from the School 
of Information, University of Washington, US, who visited us 
shortly before the outbreak of the coronavirus pandemic to 
speak about her forthcoming book on the AIDS epidemic, 
Viral Cultures. This international networking is central to the 
research group’s work and manifests itself particularly in 
the book Uncertain Archives: Critical Keywords for Big Data, 
which will be published by MIT Press February 2021. This 
brings together 61 contributors, drawing on the group’s work 
right back to when it was first established in 2015. 

Image recognition, chatbots and robot vacuum cleaners
Two concrete research projects serve to exemplify our work, 
namely the ongoing PhD projects. Ece Elbeyi’s project 

An example of the importance 
of artistic research to the work 
of the Uncertain Archives group: 
Katrine Dirckinck-Holmfeld’s 
work The Christmas Report & 
Other Fragments (2017).  

Photo: Katrine Dirckinck-Holmfel

Our work focuses on 
creating a theoretical 

vocabulary that 
will enable us to 
talk about and 
understand the 

uncertainties we 
are seeing in an 

increasingly  
datafied world
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We are helping 
to create the 

frameworks for 
culture-based 

data analysis in 
the long term

focuses on ”conversational agents” – the chatbots that use 
artificial intelligence to conduct more or less coherent (and 
meaningful) conversations with us, and with which most of 
us are familiar in the form of online customer-service chat 
functions, but which are also increasingly found as standalone 
applications that aim to boost people’s mental wellbeing by 
functioning as a friend and conversational partner. Elbeyi is 
looking specifically at the user’s experience and the sense-
making taking place around the interaction with these forms 
of conversational agent, and her aim is to understand the 
social and cultural dynamics behind the interaction and the 
uncertainties that are generated.

Naja Grundtmann is working on artificial intelligence, more 
specifically image recognition tools, from an art-historical and 
phenomenological perspective. Neural networks can today 
be trained to read semantic image content with a surprising 
level of accuracy. To a certain extent, neural networks can 
simulate how the human brain processes information, although 
it is not currently possible to show precisely how they identify 
and separate elements in an image. In other words, we can 
understand the architecture of a neural network in technical 
terms, but it is difficult to decide which aspects of a photograph 
or a pictured object are critical to classify the content. On 
the other hand, a number of different techniques make it 

possible to visualise an approximation of the information that, 
according to the neural network, is important in recognising 
motifs belonging to specific categories. Naja’s thesis examines 
how an art-historical perspective on these visualisations can 
contribute to a better understanding of artificial perception.

Furthermore, we are working with media artist and cultural 
theorist Kassandra Wellendorf on a project that uses video-
ethnography to uncover links between humans and machines 
in everyday life – for example, by looking at how we interact 
with and talk about the robot vacuum cleaner or robot lawn 
mower.

Ethics and epistemology
By drawing on the aesthetic sciences and working in close 
collaboration with practising artists, the Uncertain Archives 
group strives to create an innovative and productive research 
environment in order to understand the uncertainties that other 
disciplines seem to agree are widespread in large, dynamic 
data archives. This enables us to facilitate the necessary 
interdisciplinary dialogue surrounding datafication and data-
intensive environments where it is vital to understand the 
ethical and epistemological implications of new technologies. 
As such, we are helping to create the frameworks for culture-
based data analysis in the long term. 
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CLAES GJERMANSEN 
Senior Researcher 

JOCHEN FÖRSTER
Professor and Director 

BIRGITTE SKADHAUGE
Vice President, Adjunct 
Professor

Carlsberg Research  
Laboratory

In 1875, J.C. Jacobsen set up the highly visionary Carlsberg Laboratory (now the Carlsberg Research 
Laboratory), which became a department of the Carlsberg Foundation following the latter’s establishment 
in 1876. Today, 144 years later, Carlsberg is clearly distinguished from other major global brewery groups 
by its dedication to beer research and innovation. The Carlsberg Research Laboratory is unique because 
its research areas cover the entire beer brewing process, from brewery technologies, product quality, 
sustainability, raw materials and ingredients to yeast and alternative brewing organisms.

New possibilities in yeast breeding: 
robots, AI and wild yeast

Carlsberg is also a pioneer in the brewing industry when it 
comes to yeast, barley and hop genome sequencing. This insight 
and knowledge, and especially the detailed understanding of 
genomes and genes in brewing ingredients, will ensure that 
Carlsberg is also able to continue producing new, ground-
breaking innovation in the future. Furthermore, the Carlsberg 
Research Laboratory carries out basic research that will support 
Carlsberg’s general business strategies going forward. This 
article gives an insight into how Carlsberg’s yeast research is 
driven by deep research insight complemented by more than 
170 years of brewing knowledge.

Looking back, there are numerous examples of industrial 
companies emerging, becoming large and important, and 
then, following a period of greatness, stagnating and being 
overtaken by other more dynamic and expansive competitors. 
Because staying at the top requires adaptability, for which 

Carlsberg is also a pioneer 
in the brewing industry 
when it comes to yeast, 
barley and hop genome 

sequencing

mastering the latest technology and knowledge is essential. And 
contributing to this is precisely the purpose of the Carlsberg 
Research Laboratory.

J.C. Jacobsen saw from the very start of Carlsberg that basic 
knowledge is the platform for technology. He therefore sought 
to link up with the leading scientists of the time in Denmark 
and abroad. And he was able to understand their way of 
thinking. When the Carlsberg Laboratory was founded, 
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J.C. Jacobsen saw 
from the very start 
of Carlsberg that 
basic knowledge 

is the platform for 
technology

he appointed Johan Kjeldahl and Emil Christian Hansen 
as professors to study malting processes and fermentation 
processes respectively. Both scientists became world famous.

Wild Saccharomyces tamed at Carlsberg
The main ingredients of today’s beer, besides water, are the 
same as when Carlsberg was founded: barley, hops and yeast. 
So it is still the same organisms that are the subject of research, 
albeit the means and methods have evolved and most things 
can be done better and faster than a hundred years ago.

Yeast, however, is not just yeast. There are many different 
varieties. Emil Christian Hansen revolutionised microbiology 
and the brewing industry by isolating the world’s first pure-
culture yeast, Unterhefe No. 1, which hugely improved the 
quality of beer and, consequently, its popularity.

The Carlsberg Research Laboratory’s next major contribution 
to the understanding of the biology of brewing came with 
Øjvind Winge, an exceptional and versatile geneticist. Winge 
was appointed as a professor at the Carlsberg Laboratory 
in 1933 and held the post until 1956. He contributed ground-
breaking work in the understanding of the chromosome number 
of plants, hop genetics and, in particular, yeast genetics. He 
demonstrated that Saccharomyces yeasts are able to reproduce 
sexually and that the genetics follows Mendel’s laws. Sexual 
reproduction is a necessary precondition for crossbreeding. 
The discovery was the basis for Saccharomyces cerevisiae 
becoming one of the most important genetic model organisms 
internationally. It is a requirement of model organisms that 

they are easy to handle in the laboratory and can live on 
well-defined media. Also, they should have relatively simple 
genetics and a short generation time.

Saccharomyces cerevisiae is a haplodiplont. This means 
that the vegetative cells contain two sets of chromosomes. 
During meiosis in sexual reproduction, sex cells are formed 
that contain half the chromosome number, i.e. one set of 
chromosomes. There are 16 chromosomes in a chromosome 
set in Saccharomyces cerevisiae. In 1992, chromosome III 
became the first completely DNA-sequenced chromosome. 
The Carlsberg Laboratory made a huge contribution to this, 
and in 1996 the entire genome was sequenced. Saccharomyces 
cerevisiae was thus the first eukaryote, i.e. an organism whose 
cells have a nucleus, in which this was done.

Unlike most other eukaryotes, Saccharomyces has a compact 
genome. Most of the DNA are coding sequences. Only 280 
out of approximately 6,000 genes contain so-called introns, 
which are non-coding sequences that the cells splice out 
during transcription, i.e. translation between gene and protein 
sequence. This is in contrast to barley, where most of the DNA 
is non-coding.

The key importance of Saccharomyces cerevisiae in genetic 
and biochemical basic research is not specifically due to its 
relevance to beer. It is due to the fact that yeast research 
can make us more knowledgeable about functions in other 
organisms, e.g. humans, because yeast and humans have 
many essential cell functions in common. Medical research 
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has been helped by experiments with yeast, which allow 
experiments that would be ethically impermissible with humans.

Carlsberg’s research was significantly boosted with the 
founding of the Carlsberg Research Centre in 1976. A yeast 
research group was established, and applied yeast breeding 
projects were started up. Lager yeast was previously regarded 
as being sterile, rendering crossbreeding impossible. The 
researchers discovered that growth on a starvation medium 
at lower temperatures led to low-frequency spore formation 
in Carlsberg’s yeast. A small proportion of these spores were 
capable of germinating. Some of the spore clones that were 
generated had a stable pairing type. This meant that, for the first 
time, crossbreeding was possible. In connection with this, it was 
discovered that Carlsberg’s production yeast was genetically 
more complex than laboratory yeast, comprising a genetically 
complex allotetraploid species hybrid to which Saccharomyces 

cerevisiae has contributed half the chromosomes. The other 
half originates from a species of yeast unknown at the time, 
Saccharomyces eubayanus.

Crossbreeding
As well as making alcohol, yeast contributes to the taste of beer. 
Different strains produce different aroma components. These 
can be fruity aromas, which in many cases are characteristic 
of a particular product brand. Not all aromas from yeast are 
regarded positively; ”off-flavours” are occasionally formed 
under particular conditions. In most cases, the biochemistry, 
synthesis pathways and genetics behind these components 
are known. What may be an off-flavour in one beer type 
may be a requirement in another type. One example of this is 
4-vinylguaiacol. The flavour, which is vanilla- or clove-like, is 
characteristic of wheat beer. It is not tolerated in pilsner beer.
Each time Carlsberg has acquired a new brewery, yeast strains 
have been included in the acquisition. Carlsberg therefore has 
an extensive collection of strains. Different yeast strains have 
different technological properties and contribute different 
aroma components. Analogously to barley breeding, properties 
from one yeast can often be combined with properties from 
another yeast in crossbreeding.

When a new project starts up, the questions are: which 
product, which form of production, which raw materials and 
which flavours will the yeast be used for? Suitable breeding 
strains are then selected based on descriptions of strains in 
the collection and new laboratory screenings. Crossbreeding 
produces a large number of crossbred products.

STAY CURIOUS 
Crops of the future
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The laboratory has robots that can pick up yeast colonies. 
These can be automatically transferred to selection plates, from 
where they can be transferred to microtiter plates containing 
different liquid media. The growth in these can be tested in 
a Growth Profiler (fig. 1). This provides data on which sugars 
can be fermented and at what rate. After this first step, the 
unsuitable isolates can be rejected, while any that are judged 
to be promising are tested in larger volumes.

The next steps will be fermentations in Carlsberg’s pilot 
brewery in 50- or 200-litre tanks. The beer can then be 
analysed and judged by a tasting panel. The final evaluations 
will be conducted at full scale in one or more breweries. A 
decision can then be taken as to whether the strain is suitable 
for production.

Fig. 1
(Left to right) Yeast cells are incubated in 
EnzyScreen plates in microtiter wells filled 
with wort. The plates have a transparent 
bottom, and this allows taking pictures of 
cell densities over time. Using the Growth 
Profiler, the digital pictures are translated 
into G-values, which is a measure for 
biomass. G-values over time are visualized 
in curves and are compared with a 
reference yeast. The slope can be used to 
estimate yeast growth. When the green 
value flattens, it can be used to estimate 
the degree of fermentation. 

Photo: Ross Fennessy

All yeast breeding at Carlsberg is non-GMO, and this has been 
successful. Today, all Carlsberg Pilsner is brewed with a strain 
that was developed in the Carlsberg Research Laboratory. 
It was created with the aid of mutagenesis, selection and 
crossbreeding. The strain develops less diacetyl, an unwanted 
taste component. This means that the beer’s storage time can 
be shortened and taste faults minimised. A similar project 
with an improved Tuborg yeast has also been successful. A 
new yeast strain for Tuborg Pilsner is currently being phased 
in at our breweries.

Wild Brettanomyces tamed at Carlsberg
In 1894, Emil Christian Hansen employed Niels Hjelte Claussen 
as an assistant at the Carlsberg Laboratory to work with the 
biochemistry and microbiology of beer. Four years later, he 

Control strain
Test strain
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Fig. 2 
Circular cladogram of 84 
Brettanomyces strains. The 
phylogentic tree was produced 
by comparison of the predicted 
proteins in the whole-genome 
of each strain. The origin of 
the strains, among others, are 
indicated in different colours. 

Adopted from: Colomer MS, Chailyan 
A, Fennessy RT, Olsson KF, Johnsen 
L, Solodovnikova N and Forster J 
(2020) Assessing Population Diversity 
of Brettanomyces Yeast Species and 
Identification of Strains for Brewing 
Applications. Front. Microbiol. 11:637. 
doi: 10.3389/fmicb.2020.00637.
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84

became the director of New Carlsberg’s operating laboratory, 
where he continued his microbiological work. From English 
porter, he isolated and cultivated a new ”wild” yeast species, 
which he called Brettanomyces (British fungus). It was patented 
in 1904. Through controlled use of this species, he was able to 
produce porter with a typical English stamp. Brettanomyces 
is widespread in the wine and beer industry, regarded either 
as an impurity or a contributor of positive aromas.

It is not just the forms of production that are changing; so 
too are the products. There is an ever-increasing focus on 
specialty products. In this regard, Brettanomyces is gaining in 
popularity. In one project, the Carlsberg Research Laboratory 
has genome-sequenced a large collection of Brettanomyces 
strains from all over the world and analysed their production 
of aroma components. In this way, strains have been identified 
that will be of interest for the production of new specialty 
products.

Fig. 2 Shows a cladogram of 84 Brettanomyces strains, corre-
lating genetic organisation with relevant aroma components.

Robots, artificial intelligence and yeast breeding
Current technology allows the production of an almost unlimited 
number of new crossbreeds. The selection is carried out by 
researchers based on analysis results. The achievement of a 
sufficient number of analysis results is probably the narrowest 
bottleneck in the laboratory’s work. The chemical analyses 
require a comprehensive effort with advanced measuring 
equipment, and not everything can be analysed.

The content of aroma components in beer is extremely complex. 
The human sense of taste is based not only on the quantity of the 
various components, but to a large extent also on the relationship 
between them. Some aromas can dampen or intensify the perception 
of others. There are as yet no quick methods that can give a 
complete overview.

A quantum leap forward could be the Beer Fingerprinting Project, 
the idea for which came from Jochen Förster, Professor and Director, 
Carlsberg Research Laboratory. The project is a collaboration 
with the Interdisciplinary Nanoscience Center (iNANO) at Aarhus 
University (development of advanced sensors), DTU Chemical 
Engineering (implementation of different fermentation scenarios) 
and Microsoft (signal analysis, including machine learning 
algorithms). The project is supported by Innovation Fund Denmark.

The objective is to scale up yeast breeding, implement new products 
and reduce the time from the laboratory bench to production 
and sale. It is likely that the project, in addition to achieving this 
objective, will bring some new, unexpected observations that can 
be applied to novel projects.

The current status is that sensors have been developed that are able 
to distinguish between Carlsberg Pilsner, Tuborg Pilsner, Wiibroe 
Pilsner and Carlsberg Nordic. 
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METTE SKOUGAARD
Director

THOMAS LYNGBY 
Head of Research  
and Curator

Frederiksborg Museum 
of Natural History

The Museum of National History at Frederiksborg 
in 2019, with a glance to the future
In a world where mutual dependence and integration have become 
increasingly visible in recent decades, the Museum has endeavoured, in 
its exhibitions and research, to examine Denmark’s historical interactions 
with other parts of the world. To this end, the Museum has partnered with 
foreign museums to arrange exhibitions staged both at Frederiksborg and 
abroad and initiated international research projects.

The Danish Museum of National History at Frederiksborg in 
Hillerød, approximately 20 miles outside Copenhagen, was 
founded by Brewer J.C. Jacobsen in 1878 as Department C 
of the Carlsberg Foundation. The Museum is intended to 
contribute to historical awareness among Danish citizens and 
thus to the nation’s social cohesion. The Museum showcases 
Denmark’s history, making extensive use of portraits of 
eminent Danes and history paintings of important events. 
Furniture and other artefacts help to relate the country’s 
culture-historical development. The Museum is housed at 
Frederiksborg Castle, which has framed both the day-to-day 
lives of Denmark’s monarchs and special occasions such as 
coronations and the Royal Orders of Chivalry. After the castle 
fire in 1859, Brewer Jacobsen contributed the lion’s share of 
the restoration costs. Today, the Museum’s running costs are 
financed solely by grants from the Carlsberg Foundation and 

entry fees, while the Danish state is responsible for external 
maintenance of the buildings.

Taking three main areas – Danish history, the art of portraiture 
and the history of the castle – as a starting point, the Museum 
seeks to be a central cultural institution in Danish public life. 
The collection is continually expanded with new works that 
complement the existing ones and bring it up to date, so 

After the castle fire in 
1859, Brewer Jacobsen 

contributed the lion’s share 
of the restoration costs
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that the Museum embraces Danish history right up to the 
present day, which inevitably is always our starting point for 
understanding what has happened in the past and what may 
shape the future. Danish history, portraiture and Frederiksborg 
Castle feature not only in the permanent collections but also 
in a wide range of special exhibitions. We offer something for 
everyone: adults and children, specialists, interested members 
of the public and pupils at all stages of their education. We 
organise competitions for portrait artists, and school pupils 
can use materials developed by the Museum to pit their 
knowledge of selected historical subjects of topical interest 
against their peers nationwide in our “history contests”. The 

Museum conducts research both specifically in areas relating 
to its collections and more broadly in historical and art 
historical subjects that emerge from our main areas – ideally 
in collaboration with partners in Denmark and abroad who 
can contribute new angles and new source material. 

PORTRÆT NU! and “Portraits of the World” at the 
Smithsonian
The Museum is Denmark’s national portrait gallery and also 
considers it part of its mandate to bring the genre into focus 
in a contemporary perspective. As well as hosting exhibitions 
of leading Danish and foreign portrait artists, since 2007 the 
Museum has organised PORTRAIT NOW!, a major Nordic 
portrait competition, which has also been opened up to 
artists from selected other countries. In the 2019 competition, 
for example, Nordic artists were joined by colleagues from 
Russia, Belarus, Ukraine, Kazakhstan and Azerbaijan. The 
portraits from Azerbaijan, Belarus, Kazakhstan and Ukraine 
were collected in collaboration with Carlsberg in Ukraine and, 
before coming to Frederiksborg, had been exhibited at the 
Lvivarnya cultural centre in Lviv, where special prizes were 
also awarded to three of the works.

The main exhibition opened at Frederiksborg in May, with 
the Carlsberg Foundation’s Portrait Prizes being awarded to 
the three best examples of contemporary portraiture together 
with a further three special prizes plus a “Young Talent” prize. 
First prize for 2019 went to the Swedish photographer Erik 
Viklund. In the autumn, the Nordic works were exhibited at 
Ljungberg Museum in Ljungby in southern Sweden.

Opening of the exhibition 
“Portraits of the World – 
Denmark” at the Smithsonian 
National Portrait Gallery 
in Washington, DC on 13 
December 2019. Michael 
Ancher’s major work Art 
Judges occupies a prime  
spot in the Gallery.

Photo: Thomas Lyngby

It was precisely 
the Smithsonian 
National Portrait 

Gallery that 
in 2019 invited 

Frederiksborg to 
collaborate on their 

“Portraits of the 
World” exhibition
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PORTRAIT NOW! is unique in being open to works created in 
all media – painting, sculpture, photos, videos, installations, etc. 
All the works compete on equal terms; what matters is that 
an artist has sought to portray a person with whom they have 
stood face to face. We differ in this respect from the National 
Portrait Gallery in London, where separate competitions are 
held for paintings and photographs. On the other hand, the 
competition at the Smithsonian National Portrait Gallery in 
Washington, DC is also open to all media.

It was precisely the Smithsonian National Portrait Gallery that 
in 2019 invited Frederiksborg to collaborate on their “Portraits 
of the World” exhibition. The concept is that, each year, a 
different country is invited to exhibit a significant work, which 

is then displayed at a prominent place in the Gallery – in the 
hall adjacent to the permanent exhibition of portraits of all 
the American presidents and the special exhibition areas, 
which among other things showcase the best works from the 
US portrait competition.

The work the Smithsonian has borrowed from Frederiksborg 
is Michael Ancher’s monumental group portrait Art Judges, 
in which Ancher depicted his fellow artists Laurits Tuxen, 
P.S. Krøyer and Holger Drachmann together with the slightly 
younger J.F. Willumsen. Art Judges provides a unique insight 
into the dynamic and the interaction among the four artists, 
who are in the process of judging a work that the person 
viewing the portrait cannot see. Across time and place, you 

“Art Works of Silk and Wool 
– Noble and Princely Textiles 
from Denmark 1600-2000”, 
arranged by the Museum of 
National History at Prince 
Gong’s Mansion in Beijing. 
This shows guests in the 
exhibition’s 18th century 
section on the opening day, 
4 September 2019.

Photo: Thomas Lyngby

The work the 
Smithsonian has 
borrowed from 
Frederiksborg is 
Michael Ancher’s 

monumental group 
portrait Art Judges
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almost feel you are there and can sense the four critics as 
they deliberate. Alongside Art Judges, the Smithsonian has 
arranged an exhibition that places the painting in dialogue with 
works that trace the development of American modernism in 
artists’ communities in New York City in the early 20th century. 
These works testify to the ways, community, friendship and 
rivalry can help to foster artistic innovation.

Collaboration with China
The Museum of National History has been working for several 
years to develop collaborations with Chinese museums. In 2019, 
we had the opportunity to host an exhibition from the major 
museum in Jingdezhen, the home of porcelain – or ”China”. 
Conditions here were perfect for the production of porcelain, 
including easy access to all the key ingredients of “white gold”, 
namely kaolin, quartz and feldspar, as well as minerals that 
could be used for different glazes. Also available were wood 
and coal, which were crucial in the past when the porcelain 
had to be fired at high temperatures.

The exhibition told the story of porcelain and its journey from 
China to the rest of the world. It showcased examples of the 
many types of object that can be made of porcelain, both 
utility items and actual works of art, together with examples 
of different glazes and paints. The exhibition provided a good 
starting point for exploring the porcelain in the Museum’s 
own collections: Chinese porcelain from the 17th and 18th 
centuries, and European and Danish porcelain from the 18th 
century and later. In the autumn, the Museum was also able 
to host an exhibition of modern Chinese design from the 

Shanghai Academy of Fine Arts, which showed how Chinese 
artisans are experimenting with combining old techniques 
with modern idioms. 

Frederiksborg works closely with Prince Gong’s Mansion in 
Beijing and organised two exhibitions there that opened in 
the late summer. One of these displayed examples of how 
textiles have been used in royal and aristocratic settings from 
the 17th century to the present day – for interior decoration 
and clothing alike. The exhibition included original Gobelin 
tapestries, tablecloths and upholstered furniture as well as 
copies, including garments reconstructed with the help of 
the Museum’s portrait collection. Interiors linked to various 
periods of cultural history showed how textiles have played a 
part in special occasions and everyday life, as well as setting 
the scene for the exercise of royal power. 

Mastering the art of embroidery was an important element 
of education in the past, and the exhibition’s final interior 
demonstrated that the craft and its traditions are very much 
alive. The Museum was uniquely honoured to be able 

Mastering the art of 
embroidery was an 

important element of 
education in the past
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to borrow a piece of embroidery worked by HM Queen 
Margrethe of Denmark together with one of the Queen’s gala 
dresses, created by Birgitte Thaulow in 2010. In a pavilion in 
the grounds of the mansion, the Museum arranged another 
exhibition of works by the contemporary Danish artist Kasper 
Eistrup. This gave the Chinese public the opportunity to 
acquaint themselves with the former rock musician’s portrait 
of HRH The Crown Prince, created for the Museum in 2018.

Dannebrog 800 years anniversary and the 
Museum’s newest international research projects
2019 marked a historic jubilee: the 800th anniversary of the 
Dannebrog, the Danish national flag, which, according to 

H.M. Queen Margrethe 
participated in 
the celebration of 
Dannebrog’s 800 years 
jubilee in Estland.

Photo: Meeli-Kyttim

legend, fell from the skies during the Battle of Lyndanisse, 
near present-day Tallinn. The Danes had been hard-pressed, 
but now gained the upper hand and triumphed over the 
heathen Estonians. The Estonians subsequently converted 
to Christianity and recognised the Danish king, Valdemar II 
(the Victorious), as their sovereign. On the jubilee day itself, 15 
June (Valdemar’s Day), HM The Queen opened an exhibition 
organised by the Museum in the Estonian capital, Tallinn.

The exhibition, which will run up to and including summer 
2020, is housed in “Kiek in de Kök”, one of the towers in 
Tallinn’s old city fortifications. It opens with the battle and the 
ensuing period from 1219 to 1346, when Estonia was ruled 
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by the Danish kings. The exhibition also includes displays 
on the subsequent use of the Dannebrog and the three lions 
from the state coat of arms, in Denmark and Estonia, including 
the Order of the Dannebrog.

Visitors to Frederiksborg are also able to enjoy an exhibition 
to mark the Dannebrog jubilee in the Valdemar Hall. This 
provides an introduction to the Baltic Crusades and the 
Danish–Estonian common history. Exhibits include a photostat 
on canvas – based on a sketch of the Battle of Lyndanisse, 
painted by Henrik Olrik in 1885 – that visualises the large 
mural that Brewer Jacobsen originally wanted for the hall, 
but which was never completed.

At the opening in Tallinn, Queen Margrethe presented 
scholarships to two historians – one Danish and one Estonian 
– who, over the next two years, will research Danish–Estonian 
history. The Danish postdoc is affiliated to Frederiksborg 
and the Estonian researcher to Tallinn City Museum and the 
University of Tartu. The scholarships are being funded by 
the Carlsberg Foundation. Similarly, in 2019 we initiated the 
Danish–Icelandic research project, which has two scholarships 
affiliated to Frederiksborg and the National Museum of 
Iceland and the University of Iceland. Launched to mark 
the centenary, on 1 December 2018, of Iceland becoming an 
independent, sovereign state in personal union with Denmark, 
the project takes as its theme how the Old Norse period is 
shaping Danish and Icelandic identity. These scholarships, 
too, were established thanks to a special grant from the 
Carlsberg Foundation. 

The Museum will 
continue to seek to 
be a central cultural 

institution for 
historical knowledge, 
available to Danes 
wherever they are

In 2019, we achieved 
our third-highest visitor 
numbers (284,825) in 
the Museum’s history. 

And what now?  
At the time of writing, we see a different future ahead. 
Frederiksborg, normally open 365 days a year, is as a result 
of the coronavirus currently closed. This stands in stark 
contrast to the last few years, when the Museum’s many 
initiatives coupled with the growth in international tourism 
led to consistently high visitor numbers. In 2019, we achieved 
our third-highest visitor numbers (284,825) in the Museum’s 
history. When the Museum is able to reopen, hopefully soon, 
we must anticipate much more moderate visitor numbers.
The rapid global spread of the coronavirus, with dire 
consequences for many societies and economies around the 
world, is a result of increased globalisation, with people and 
goods moving freely across and between continents. It is 
still too early to make any definitive predictions about how 
the pandemic and its aftermath will impact globalisation. 
Regardless, we still live in a world where we are dependent 
on one another in many areas, and there will still be a need 
to be familiar with the history of one’s own country and be 
able to see it as interacting with other countries when forming 
an overview and preparing for the future. The Museum 
will continue to seek to be a central cultural institution for 
historical knowledge, available to Danes wherever they are. 
At present, that means via the virtual visits that have been 
made available on the Museum’s website. Another “history 
contest” for schools is planned for later in the year, this time the 
theme is the reunification of Southern Jutland with Denmark 
in 1920. But nothing can match a real visit to Frederiksborg, 
and we look forward to once again welcoming every visitor 
who comes here. 
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DKK 55 million for youth innovation, 
engagement and entrepreneurship
The Tuborg Foundation’s strategic focus on young people helps to ensure 
that the next generations have more opportunities to come together to 
contribute to the future with new knowledge, engagement and a desire to 
create change. In a world facing big challenges, new perspectives are vital 
to our society and particularly to industry, which the Tuborg Foundation 
supports by boosting opportunities for young people.

PETER GIACOMELLO
Head of Secretariat

The Tuborg Foundation

In 2019, the Tuborg Foundation distributed just under DKK 
55 million to projects that aim to boost young people’s 
communities and opportunities to contribute to society. 
The Tuborg Foundation has been part of the commercial 
Carlsberg Foundation since 1991 but has worked for more than 
85 years to promote socially beneficial projects, in particular 
in support of Danish industry. That aim is no less relevant 
today and, over the years, the Tuborg Foundation’s objective 
has been translated into initiatives that have contributed in 
many ways to Danish society, taking the Founder’s intentions 
as a starting point.

Young people showing the way 
The Tuborg Foundation’s focus for its current strategy period 
(2017-2020) is young people. These young people are the 
new generations, who together must use their shiny-new 
knowledge, spontaneous desire to shape the future, and 

The voluntary organisation 
SPIR (”germinate”) creates 
positive change through 
events at which activists 
can present green, social 
or cultural ideas and win 
funding to make them 
happen.

Photo: SPIR
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The Tuborg 
Foundation supports 

young people’s 
power of actions and 

entrepreneurship, 
enabling them to 
create both job 

opportunities and 
innovation

different ways of looking at and doing things to safeguard 
the continued development of society. They are doing this 
already in communities of all sizes across Denmark where 
young people join forces to launch initiatives and realise 
dreams. For example, green think tank CONCITO has spent 
several years developing the GRO SELV project, which brings 
young people together for workshops across the country at 
which they exchange and experiment with green ideas in 
order to create sustainable solutions in collaboration with 
municipalities, educational institutions and neighbourhoods, etc.

GRO SELV is supported by the Tuborg Foundation and 
demonstrates the vital role young people and their communities 
play in voluntary associations, local areas and on the labour 
market – because it is precisely in the community that the 
important feeling of being part of something bigger takes root, 
and the desire and the opportunity to make a difference grow. 
In this way, the Tuborg Foundation is increasing the focus on 
young society. By supporting young people’s desire to make a 
difference and get involved, we are creating opportunities for 
them to contribute to developing and reimagining the society 
of the future, not least industry.

We do this by supporting initiatives that promote young people’s 
creativity and entrepreneurship, allowing ideas to mature so 
that they lead to both job opportunities and innovation. We also 
support projects that ease the transition from young adulthood 
to working life, for example traineeships, part-time jobs and 
business mentor schemes, as well as projects that test new 
methods for giving more young people job opportunities – 

The Tuborg Foundation has 
teamed up with World’s Best 
News and the Danish Youth 
Council offering Denmark’s 
first nationwide mini-
programme in the Sustainable 
Development Goals and 
constructive journalisim to 
train 75 young volunteers as 
SDG ambassadors.

Photo: Operation Dagsværk
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particularly in partnerships between civil society and the 
public and private sectors. In addition, we support initiatives 
that ensure a diverse young talent pool across professions, 
making future industry as strong and competitive as possible. 
In 2019, 51.3% of the Foundation’s total funding was awarded 
to projects that support Danish industry.

Multi-year partnerships and small-scale initiatives
The Tuborg Foundation supports communities that are run 
by young people or for young people. In 2019, we received 
approximately 1,600 applications and awarded funding to 293 
of them. We distributed DKK 10 million in grants of under DKK 
100,000 – money that is distributed with a processing time of 
less than 10 days via a flexible application process, and which 
makes a big difference to small-scale initiatives, where young 
people gather other young people in communities based around 
local opportunities for influence or jobs, for example. The 
majority of the year’s funding was spent on larger grants to 
multi-year partnerships with organisations that focus on young 

people and share our ambition for young people to be able to 
contribute much more to society. In 2019, we distributed DKK 
45 million to projects that promote opportunities for young 
people in areas including influence, jobs and entrepreneurship. 
These projects test and evaluate ideas and methods before 
potentially extending them to more youth communities and, 
ultimately, to the rest of society, including industry.

Innovation powerhouse hones young people’s 
business skills
In the autumn of 2020, Student & Innovation House will open 
the doors to the Nordic region’s first student-run innovation 
powerhouse. Over the last few years, a group of students from 
Copenhagen Business School have converted the former police 
station in Frederiksberg – a municipality in Copenhagen – into 
a place where young people can help to change the world. 
The initiative behind Student & Innovation House comes 
from the students’ wish to be involved in coming up with and 
implementing new solutions to the complex challenges that 

A group of students from 
Copenhagen Business School 
have converted an old police 
station into the Nordic region’s 
first student-run “innovation 
powerhouse”, where young 
people from different educational 
backgrounds can create positive 
development and new solutions 
in society and industry.

Photo: Student & Innovation House
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the world is facing – solutions that must be conceived by 
working to a significant extent across professional boundaries 
and sectors. Many students already have a knowledge of 
sustainability, society and innovation, but the aim of the 
powerhouse is to give young people from different educational 
backgrounds the opportunity to put their knowledge to practical 
use and inspire one another to create positive development 
in society and industry.

The Tuborg Foundation awarded an initial DKK 1 million 
grant to Student & Innovation House in 2017, and the project 
has subsequently been awarded a further DKK 3 million 
in funding to establish the powerhouse, engage students 
across Denmark in a large number of interdisciplinary 
innovation activities, and develop new ways for students, 
industry, the public sector and civil society to work together. 
Partnerships with more than 30 student organisations have 
already been established ahead of the official opening, and 
students from nearly all Denmark’s universities are involved 
in various projects initiated by Student & Innovation House as 
forerunners to the powerhouse’s future activities. One such 
project is Millennial, Consulting for impact, which carries out 
consultancy work for small and medium-sized enterprises  
based on interdisciplinary teams of students on bachelor’s, 
master’s and PhD programmes. The students gain valuable 
experience of translating their theoretical knowledge in a 
business context, equipping them for their future working 

lives. Sustainability Influencers is another of Student & 
Innovation House’s signature activities and involves students 
working to engage other young people in the sustainability 
agenda and mobilise them for action. This is done by means 
of analyses, events, participation in debates and lectures, as 
well as partnerships with key institutions and professional 
”champions”  passionate about sustainable solutions.

Student & Innovation House does not work to a fixed agenda. 
The idea is that students work together to develop their 
projects and ideas themselves, defining how these can create 
change. In this way, Innovation House significantly develops 
young people’s ability to think in new ways, start something 
from scratch and, not least, work together on interdisciplinary 
solutions – skills that industry needs and that are vital to 
developing a sustainable society.

Young, green communities
An increasing number of the Tuborg Foundation’s grants go to 
initiatives that involve young people promoting a sustainable 
agenda. In 2019, Den Grønne Studenterbevægelse (DGSB) – the 
green students’ movement – received funding from the Tuborg 
Foundation to train 16 young volunteer “Climate Leaders”, who 
will ensure DGSB is able to develop more local communities.

DGSB was started in 2018 by students from various educational 
institutions, who have joined forces to create a dynamic 

Our courses 
provide the theory 
and tools, but we 

lack a place where 
we can put that 
knowledge into 

action and address 
global challenges. 

The Tuborg 
Foundation’s 

support makes this 
possible

Maria Flora Andersen, Director of 
Student & Innovation House
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community that supports young people’s opportunities to 
get involved in the climate battle but which is for everyone 
who wants to fight for a green shift in society. The community 
started in Copenhagen but in just a year has spread to locally 
embedded divisions in Aalborg, Aarhus, Haderslev, Roskilde 
and Odense, with both previously engaged young people and 
young people who have never before been politically active 
finding that young people can exert influence and do have 
opportunities to act.

DGSB is experiencing a high level of interest among young 
people in several towns who want to get involved and be 
part of an action-orientated community. However, its flat 
organisation – driven by the young people’s involvement via 
working groups – means there is a need to build up skills that 
ensure the community can keep on developing and, at the same 
time, maintain its action-orientated system of organisation. 
Among other things, the young Climate Leaders need to be 
trained in leadership, strategy, and the ability to work with and 
mobilise teams, so that they can enable other young people 
to act and thus strengthen the voice of young people in the 
climate battle.

The Tuborg Foundation has supported the training of DGSB’s 
young Climate Leaders to the tune of DKK 50,000. The 16 Climate 
Leaders shall both train new leaders within the movement and 
support new local divisions in building stable and dynamic 
communities, so that many more young people across Denmark 
have the opportunity to engage in society and join forces to 
seek influence in an area that means a lot to them. 

SDG Micro Grants for entrepreneurs
In 2019, the Tuborg Foundation and the Danish Foundation 
for Entrepreneurship jointly awarded 36 SDG Micro Grants 
to students who want to start their own business. The UN 
Sustainable Development Goals are within reach only if 
we activate new partnerships and promote innovation, 
and the purpose of the SDG Micro Grants is precisely to 
support PhD students and students in higher education 
who have ideas for new business models based on the 
SDGs. The Tuborg Foundation’s three-year partnership 
with the Danish Foundation for Entrepreneurship not 
only provides start-up capital for young entrepreneurs in 
the form of Micro Grants but also advice from a strong 
volunteer mentoring team of business leaders.

Sustainable social engagement
Over the next two years, the Tuborg Foundation will 
team up with World’s Best News – an independent news 
organisation for constructive journalism and campaigns 
– and the Danish Youth Council to train 75 young 
volunteers from Danish civil society organisations as 
SDG ambassadors. Offering Denmark’s first nationwide 
mini-programme in the Sustainable Development Goals 
and constructive journalism, the SDG Academy will 
provide the young ambassadors with the knowledge 
and skills they need to create change in their respective 
networks by means of presentations in schools, in their 
local communities and for youth organisations. The aim 
is for even more young people to become familiar with 
the SDGs and disseminate sustainable ways of living.

Carlsberg foundation annual Review 2020       



/ 82

16

15

14

13

12

11

10

9

8

7

6

5

2

3

4

1

From New Talent to Jobs in the Music Industry 
Rhythmic music has been a particular priority for The 
Tuborg Foundation for many years, focusing on young 
talent and their opportunities both on- and backstage in the 
music industry business. Among other things, we support 
initiatives that promote young entrepreneurship in the 
Danish music industry and can create job opportunities 
and a young, diverse talent pool. In 2019, we supported 
the annual Musician’s Day in Copenhagen, hosted by 
the Danish amateur rhythmic musicians’ organisation 
(ORA) and targeted at new talent in the music industry. 
The event provided young musicians with inspiration 
and advice, through workshops and the opportunity to 
meet industry insiders and other musicians, who can 
get them closer to commercial releases and professional 
bookings.

Covid-19 Acute Fund
Ten days after Denmark’s lock-down in March 2020, The 
Tuborg Foundation established an emergency fund to 
ensure that young people’s communities could continue 
in new setups during the Covid-19 crisis. We processed 
applications daily and granted almost DKK 4.5 million to 
45 different organisations. With considerable creativity 
and several new online offers, they managed to maintain 
young people’s communities and engagement, during a 
difficult time with social distancing and concern.

The Tuborg Foundation distributed 
just under DKK 55 million in 
2019: DKK 10 million to small 
grants and projects where young 
people engage other young 
people in dynamic communities, 
and DKK 45 million to larger, 
longer-term grants and projects 
where organisations promote 
opportunities for young people and 
test new, scalable methods.

260 grants
under DKK 100,000

33 grants 
over DKK 100,000
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