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The Beijer Institute of Ecological Economics 
is an international research institute under 
the  auspices of the Royal Swedish Academy of 
 Sciences. Since 1991, the Beijer Institute has 
been an institute of ecological economics. 
The major objectives of the Beijer Institute are 
to carry out research and stimulate scientific 
cooperation to promote a deeper understanding 
of the interplay between ecological systems 
and social and economic development.

This is the decisive decade for the future 
of humanity and the planet.
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There is hope. In the midst of the pandemic, 
we are witnessing actions among businesses, 
governments and civil society for real change 
towards sustainable futures. There are com-
mitments to net-zero emissions, biodiversity, 
natural capital, nature-based solutions and 
planetary boundaries. There are also efforts to 
achieve a circular economy, inclusiveness and 
collaboration, while resilience strategies for 
‘building back better’ are on the table. 

The whole narrative of globalisation is app-
arently under reconsideration and in tran-
sition, from placing humans as the centre of 
the universe to viewing humans as part of, 
embedded within, intertwined with and ulti-
mately dependent upon the living biosphere 
and the broader Earth system for prosperity 
and progress. I dare to suggest that the Beijer 
Institute has played an important role in such 
change. Many concepts, findings and insights 

Stockholm conference on the environment in 
1972. A whole set of new publications are in 
progress as part of the Blue Food Assessment, 
focusing on the role of seafood in the shift to-
wards a sustainable and healthy food system, 
a collaboration with our sister organisations 
GEDB and Stockholm Resilience Centre, and 
with Stanford University. 

Scientific evidence serves as the foundation 
for our engagement within SeaBOS. After only 
a few years of collaboration with the world’s 
largest seafood companies, time-bound goals 
and commitments have already been set, as a 
way to transform the industry towards ocean 
stewardship. Our science of the Anthropocene 
is also at the core of the Executive Programme 
in resilience thinking at Stockholm Resilience 
Centre, to which the Beijer Institute contrib-
utes. The CEOs of more than thirty 
Swedish companies have partic-
ipated to date, including those 
of Atlas Copco, Axel Johnson, 
Electrolux, H&M, Investor, 
Kinnevik, Scania, SEB, Stora 
Enso, Swedbank and Volvo. 
Our exciting collaboration 
with design firm  Svenskt 
Tenn continues, with stu-
dents in visual communica-
tion from the  Beckman College 
of Design showing work inspired 
by our research in two exhibit  ions, 
one on food systems and the other on tip-
ping points. Moreover, our work on tipping 
points and planetary boundaries has now 
reached new heights through the recent Netflix 
film Breaking Boundaries!

I am very happy and proud to announce that 
we have two new full professors, Johan  Colding 
and Beatrice Crona – fantastic and extremely 
well deserved appointments! Several new maj-
or grants have been obtained, thanks to hard 
work by Beijer colleagues. It is also inspira-
tional to follow the progressive collaboration 
of the Beijer Young Scholars. 

 
All this has been achieved in the midst of the 
pandemic! We are now crossing our fingers for 
a vaccinated collaborative future. The Acad-
emy staff have been working from home, 
which has been a strain for many. We are 
eagerly looking forward to returning to the 
Beijer Institute’s premises and, when condi-
tions permit, getting going with activities and 
workshops in the beautifully and functional-
ly renovated Academy, with the renovation of 
the Academy’s Beijer Hall generously support-
ed by the Beijer Foundation. 

For thirty years, the Beijer Foundation and its 
director Anders Wall have provided core sup-
port for our research on the interplay between 
ecological systems and social and econom-
ic development. This fundamental commit-
ment is unique and deeply appreciated. Dur-

ing these three decades of  progress, 
Christina Leijonhufvud has been 

our backbone, often referred to 
as the ‘real boss’ of the Beijer 
Institute. Her professional-
ism and contributions have 
been simply outstanding, in 
so many and diverse ways. 
Personally, I have been ex-
tremely lucky to have had 

 Christina working side-by-
side with me. Christina has 

now decided to retire but, as a 
core member of the Beijer family, 

“she can check out but she may never leave” 
(to quote the Eagles’ ‘Hotel  California’). 

As always, the collaboration with the Academy 
is one of pleasure. My colleagues and fellows of 
the Beijer Institute, and our close collaborators, 
are performing impressive and important work, 
providing insights and guidance for sustainable 
futures. It is indeed a privilege and rewarding 
to be the Director of the Beijer Institute!

“Humanity is 
 waking up late to 
the challenges and 
opportunities of 
active planetary 
stewardship. But we 
are waking up.”

generated through the Beijer Institute, our 
Beijer Fellows and our collaborators are now 
common language and are being applied in 
policy and practice. 

Perhaps the recent most striking evidence is 
the consensus reached during the first Nobel 
Prize Summit on the critical issues of glob-
al sustainability and the strong emphasis on 
action. To quote the Summit’s call for urgent 
action, signed by 126 Nobel Laureates, “Hu-
manity is waking up late to the challenges and 
opportunities of active planetary stewardship. 
But we are waking up.” I invite you to explore 
in greater depth this very special virtual event 
– involving Nobel Prize laureates, leading sci-
entists, political leaders and youth leaders – in 
which the Beijer Institute played a significant 
collaborative role, particularly in producing the 
scientific content and sessions (pages 34–35).

Scientific findings provide a solid foundation 
for our actions and engagements with prac-
tice, business and policy. It is truly satisfying, 
and amazing during times like these, to see 
the continuous delivery of top-quality scien-
tific information by our researchers and re-
search programmes. This year, we have had 
publications in Nature, Proceedings of the Na-
tional Academy of Sciences USA (PNAS), Nature 
Food, Nature Communications, Nature Sustain-
ability, Environmental Research Letters, Ecolo-
gy & Society, One Earth and many more. It is 
exciting that, in the year of its golden jubilee, 
the Academy’s journal Ambio is highlighting 
key publications produced over the history 
of the journal, including influential papers by 
the Beijer Institute. I highly recommend read-
ing the introductory essay on Ambio’s journey, 
reflecting on the emergence of environmen-
tal and sustainability challenges since the UN 
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Research 
programmes × 4
Work at the Beijer Institute strives to create 
 research frontiers at the interface of ecology, 
 economics and related disciplines, in order to 
promote a deeper  understanding of the   inter play 
between ecological systems and  social and eco-
nomic development in relation to  sustainability. 
Our research framework recognises that economies and societies 
are components embedded within the Earth’s biosphere, the thin 
layer around our blue planet where life exists, resulting in biosphere 
dependence. The situation is different from just a few decades ago. 
Now, the globalised human world is shaping the operation of the 
biosphere at planetary level in truly intertwined systems of people 
and nature. In dialogue with the Institute’s  scientific  advisory board, 
we discuss, assess and modify our research programmes to better 
capture and understand the intertwined world. There are currently 
four research programmes of the Beijer Institute, all combining 
important theoretical  insights with novel and grounded empirical 
research. The focus and progress of each are presented under 
this section.
 >>
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Aquaculture and  
sustainable seafood

Programme director 
Max Troell
 

Research programmes

Research programmes

Aquatic foods have the potential to contribute to global food security and to 
healthy, more nature-positive and resilient food systems. Research within the 
Aquaculture and sustainable seafood programme increases  understanding 
about aquatic food’s links to land- and sea-based resource systems and the 
 environmental performance of a diverse seafood portfolio. Recent insights from 
the programme show a need for transformation towards more just and 
equitable growth. 

Supporting international policy forums
The Blue Food Assessment is a coalition of internation-
al researchers working to put “blue food” (food from 
marine and freshwater systems) at the top of the glob-
al food policy agenda. Activities within the Blue Food 
Assessment (www.bluefood.earth) have now entered 
an exciting final phase, with many scientific findings 
in review at high-profile journals. These publications 
will feed into the upcoming UN Food Summit (Sep-
tember 2021) and enable a stronger focus on aquatic 
foods. Participation within the Food Summit’s Action 
Tracks has emphasised the role of blue foods. In add-
ition, preparations for the FAO decadal Aquaculture 
and Sustainability symposium in 2021 are ongoing. Our 
role involves leading the work on a background report 
on aqua culture’s relationship with the Agenda 2030 
Sustainability Goals. A series of policy briefs have been 
released, aimed at guiding a broad set of stakeholders, 
including the Swedish government and the seafood in-
dustry at large (www.seawin.earth).

Stewardship and antibiotics
Work on antibiotics use in aquaculture within the 
 SeaBOS (www.seabos.earth) initiative, in which ten of 
the world’s largest seafood companies have committed 
to a set of time-bound and measurable science-based 
goals to make the industry more sustainable, has re-
sulted in detailed mapping of company structures and 
their direct and indirect use of antibiotics. This has 
enabled identification of risks, necessary actions and 
development of a common code of conduct. A recent 
paper examines the extent to which actions by the 
seafood industry, i.e. globally active multinational cor-
porations like the  SeaBOS members, have aligned with 
theoretical concepts of stewardship1. The ongoing AM-
Resilience project (amr-resilience.gtglab.net) continues 
to look at the antibiotic challenge from a “One Health” 
perspective and the researchers involved have pub-
lished papers on interventions for tackling the spread 
of antibiotic resistance2. 

Widening the scope of sustainability
The potential for ocean-based foods to enable more 
sustainable and healthy human diets is threatened by 
competing uses of ocean resources in an accelerating 
“blue economy” and by too narrow a focus on produc-
tion growth. A perspective paper in the journal One 
Earth argues that policy and research must apply a 
broader food systems approach and take into account 
food access, affordability and consumption if “blue 
foods” are to make significant contributions to reduc-
ing hunger and malnutrition, as well as meeting other 
Sustainable Development Goals3.

A study analysing existing policies for ocean aqua-
culture (mariculture) development in East Africa 
showed that important building blocks for equitable 
mariculture development exist at regional level, but 
that there is a lack of understanding of the mechanisms 
through which the benefits from this development can 
reach stakeholders at national level4. Thus policy coher-
ence and benefit sharing should be key considerations 
in planning and future development of sustainable and 
equitable aquaculture. These two publications show 
that much work still remains to be done in shaping the 
aquaculture sector towards increased equity. 

Covid-19 and resilience of the seafood system
Two studies investigated the impact of Covid-19 on the 
seafood industry. The first mapped impacts and re-
sponses to the pandemic at global scale and outlined 
lessons learnt from a resilience perspective5. The sec-
ond conducted a global web survey in 47 countries in 
the midst of the COvid-19 pandemic, to assess how 
aqua culture activities had been affected by the pan-
demic and to explore how these impacts compare with 
those from climate change6. Although the effects of 
these two categories of drivers appeared to be largely 
similar, further analysis suggested that they affected 
different parts of the supply chain. This indicates that 
holistic policies simultaneously addressing other ongo-
ing anthropo genic stressors, rather than focusing solely 

on the acute impacts of Covid-19, are needed to maxim-
ise the long-term resilience of the aquaculture sector.

Improving farming methods
A 20-year retrospective review of global aquaculture in 
Nature revealed that the diverse aquaculture industry 
has made significant strides toward sustainability, not 
least on the feed side, where the ratio of wild fish in-
put per fed fish output has dropped almost seven-fold 
since 19977. However, it also highlighted necessary 
measures for improvement, for instance on use of an-
tibiotics (read more on page 20).

Several studies during the year scrutinised specif-
ic aquaculture production systems and, using various 
methods, assessed their environmental performance 
and how it can be improved. One such system is land-
based closed Recirculating Aquaculture Systems, a 
growing sector due to its environmental advantages 
over traditional open-net-systems, for instance when 
it comes to eutrophication.  Using Life Cycle Analysis 
(LCA), researchers found that feed production contrib-
uted most to all environmental impacts and showed 
that the main potential for improvement lies in better 
utilisation of by-products and use of a larger propor-
tion of plant-based feed ingredients8.

Farmed seafood generally contains less valuable 
micronutrients than wild-caught fish. People in many 
low-income countries are particularly dependent on 
seafood for their nutrition, so when overfishing de-
creases fish landings, these people are the worst af-
fected. Another study, also using LCA, investigated 
how aquaculture systems in Bangladesh can improve 
the nutritional content of products and the environ-
mental impact of production9. The team found that, of 
the twelve fish types farmed in these aquaculture sys-
tems, only a group of small indigenous fish species had 
better nutritional values than wild-caught fish. By in-
creasing proportion of this fatty fish group to 30-50% 
of total production, the nutritional density of produc-
tion could equal that of wild-caught fish. The team also 

found that aquaculture systems involving integration 
of aquaculture and rice farming performed best from 
an environmental perspective.

Analysis of the environmental performance of spe-
cific aquaculture production systems is important for 
improving sustainability, as shown in another paper 
pointing out that aquaculture policies based on wild 
trophic position or historical resource use can be mis-
leading, particularly for fed aquaculture, where the 
composition of feed differs markedly from that con-
sumed by wild relatives10. Effective aquaculture policy 
needs to avoid overly simplistic sustainability indi-
cators, such as trophic level, and instead employ em-
pirically derived metrics based on the specific farmed 
properties of species groups, management techniques 
and advances in feed formulation. This will be crucial 
for identifying and supporting sustainable options for 
farmed seafood.

[1]
Blasiak, R., A. Dauri-
ach, J.-B. Jouffray, C. 
Folke, H. Österblom, 
J. Bebbington, F. 
Bengtsson et al. 2021. 
Evolving Perspec-
tives of Stewardship 
in the Seafood 
Industry. Frontiers in 
Marine Science 09 
June 2021.

[2]
Wernli, D. et al. 
2020. Evidence for 
action: A One Health 
learning platform on 
interventions to tack-
le antimicrobial re-
sistance. The Lancet 
Infectious Diseases 
20(12):e307–e311

[2]
Léger, A., I. Lambraki, 
T. Graells, M. Cousins, 
P.J.G. Henriksson, S. 
Harbarth, C. Carson, 
S. Majowicz, M. 
Troell, E.J. Parmley, 
P.S. Jørgensen and D. 
Wernli. 2021. AMR-In-
tervene: a social-eco-
logical framework to 
capture the diversity 
of actions to tackle 
antimicrobial resist-
ance from a One 
Health perspective. 
Journal of Antimicro-
bial Chemotherapy 
76(1):1-21.

[3]
Farmery, A. K. et al. 
2021. Blind spots in 
visions of a ‘‘blue 
economy’’ could 
undermine the 
ocean’s contribution 
to eliminating hunger 
and malnutrition. One 
Earth 4(1):28-38.

[4]
Brugere, C., M. Troell 
and H. Eriksson. 
2021. More than fish: 
Policy coherence 
and benefit sharing 
as necessary 
conditions for eq-
uitable aquaculture 
development. Marine 
Policy 123:104271.

[5]
Love, D. C. et al. 2021. 
Emerging COVID-19 
impacts, responses, 
and lessons for 
building resilience 
in the seafood 
system. Global Food 
Security 100494

[6]
Sarà, G., M. C. 
 Mangano, et al. 2021. 
The synergistic 
impacts of anthro-
pogenic stressors 
and  COVID-19 on 
aquaculture: A 
current global per-
spective. Reviews in 
Fisheries Science & 
Aquaculture 1-13.

[7]
Naylor R.L. et al. 
2021. A 20-year ret-
rospective review of 
global aquaculture. 
Nature 591:551–563.

[8]
Bergman, K., et al. 
2020. Recirculating 
aquaculture is pos-
sible without major 
energy tradeoff: Life 
Cycle Assessment 
of warmwater fish 
farming in Sweden. 
Environmental 
Science &Technology 
54(24):16062–16070. 

[9]
Shepon A., et al. 
2020. Reorientation 
of aqua culture 
production sys-
tems can reduce 
environmental 
impacts and improve 
nutrition security in 
Bangladesh. Nature 
Food (1):640–647.

[10]
Shepon, A. et al. 
2021. Exploring sus-
tainable aquaculture 
development using 
a nutrition-sensitive 
approach. Global En-
vironmental Change 
69:102285Tilapia farming in Bangladesh, supported by programme partner 

Worldfish. Photo: Habibul Haque.

“Farmed seafood generally 
contains less valuable 
micronutrients than  wild-
caught fish.”

Learning about sustainable seafood 
consumption in Japan
A new project funded by the Swedish research council 
Formas will focus on the role played by certification for 
sustainable seafood consumption in Japan. Compar-
ison will be made to Sweden and differences in sea-
food markets, especially mid-supply chain actors, will 
be investigated. The object of this work, which brings a 
novel perspective to a research area usually dominated 
by consumer studies, is to find new leverage for sus-
tainable seafood consumption.
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Behaviour, economics 
and nature

Programme directors 
J. Marty Anderies and 
Therese Lindahl
 

Research programmes

Given the profound significance of human behaviour in shaping future pathways 
towards sustainability, the mission of the Behavior, economics and nature (BEN) 
programme is to develop an understanding of human behaviour that can assist in 
the design of robust institutions for environmental stewardship and sustainable 
development. As researchers at BEN, we study behaviour and behavioural motiva-
tors at different levels, as reflected in our varied research topics, our multi-method 
approach and the interdisciplinary expertise on which we rely.

The BEN network - looking back 
and moving forward 
BEN started as a network and meeting place for dis-
cussing different aspects of human behaviour related 
to the biosphere and sustainable development. Over 
the past decade, we have hosted several meetings and 
workshops with invited scholars from many different 
disciplines. Some have been close colleagues, but we 
have also made many new friends. This arrangement 
has made it possible for us to explore a diverse set of 
ideas and entry points, while keeping some of the main 
emerging insights at the core.

Most environmental challenges we face link to our 
capacity, or rather lack of capacity, to govern shared re-
sources. Successful cooperation in turn requires either 
voluntary behavioural change that is upheld through 
social norms, or some type of external intervention 
that can prevent or promote certain behaviour. One 
main insight is that we need a better understanding 
of how social interactions and dynamics at the indi-
vidual level affect, and are affected by, economic, social 
and institutional structures at larger scales. For exam-
ple, we need to know how social expectations and be-
haviour are affected by policy interventions aimed at 
changing social norms. We also need to identify other 
durable influences on human behaviour and acknowl-
edge that human behaviour is almost always embed-
ded in a cultural and ecological context, and that it 
continuously co-evolves with these changing contexts. 

Given these guiding insights, where do we go next? 
To get new inspiration and ideas for what we see as the 
next chapter of BEN, we hosted an online workshop in 
December 2020 where exactly these questions were at 
the centre of discussion. The workshop was extreme-
ly productive, with several interesting ideas emerging. 
In essence, the group agreed that it is time to move 
from insights to action. Given our insights, what does 
it mean to intervene in a system in which individuals 
are interacting with each other and with the larger eco-
nomic, social and institutional structures that condi-
tion their lives? What role do traditional policies, novel 
policies, social movements and various actors play in 

changing behaviour in a profound way at larger scales? 
We are excited to develop these ideas and to plan for 
the next step, where we take these discussions forward 
with the group.

Developing experimental methods further
BEN is not only a network, it is also an arena for re-
search projects. Several of the ongoing BEN projects 
focus on resource users and their capacity to manage 
resources sustainably, which often requires coopera-
tion. To study these issues, BEN researchers have de-
veloped an experimental paradigm that allows us to 
explore individual and collective natural resource use 
decisions in different contexts, such as during ecosys-
tem regime shifts, increasing resource scarcities and 
uncertainties, and changing market conditions. Two 
articles presenting novel results were published dur-
ing the past year1-2. 

[1] 
Rocha, J.C., C. Schill, 
L.M. Saavedra-Díaz, 
R.D.P. Moreno and 
J.H. Maldonado. 
2020. Cooperation in 
the face of thresh-
olds, risk, and uncer-
tainty: Experimental 
evidence in fisher 
communities from 
Colombia. PLoS ONE 
15(12):e0242363.

[2]
Lindahl, T., C. Schill, 
and R. Jarungrattan-
apong 2021. Beijer 
Discussion Paper 
276: The role of 
resource depend-
ency for sharing 
increasingly scarce 
resources: Evidence 
from behavioural 
experiments with 
small-scale fishers. 
Beijer Discussion 
Paper Series.

[3]
Remme, R.P. et al. 
2021. An ecosystem 
service perspective 
on urban nature, 
physical activity, and 
health. Proceedings 
of the National Acad-
emy of Sciences 118 
(22) e2018472118.

[4]
Engström, G., J. 
Gars, N. Jaakko-
la, T. Lindahl, D. 
Spiro, and A.A. van 
Benthem 2020. What 
policies address 
both the coronavirus 
crisis and the climate 
crisis? Environmen-
tal and Resource 
Economics 76(4): 
789-810. 

[5]
Hassler J., B. Carlén, 
J. Eliasson, F. 
Johnsson, P. Krusell, 
T. Lindahl, J. Ny-
cander, Å. Romson 
and T. Sterner 
2020. Economic 
Council Report 2020: 
Swedish Policy for 
Global Climate. SNS 
publisher, Stockholm, 
Sweden (ISBN: 978-
91-88637-59-8). Stockholm Resilience Centre, BEN researchers Caroline 

Schill and Therese Lindahl decided to describe their ‘be-
hind the scenes’ experiences and observations of com-
bining controlled behaviour experiments and agent-
based modelling. An article has now been submitted.

Research for positive changes 
in people’s behaviour
How contact with nature affects human health and 
human behaviour is a theme BEN has explored within 
the Beijer Institute’s research collaboration with Stan-
ford University and Stockholm Resilience Centre. New 
research from this collaboration, published in Proceed-
ings of the National Academy of Sciences, demonstrates 
how access to nature increases physical activity—and 
therefore overall health—in people living in cities3. This 
may seem like an intuitive connection, but the new 
research closes an important evidence gap in under-
standing how building nature into cities can support 
overall human wellbeing.

Last year, we received funding for two projects that 
will allow us to pursue our work in exploring barriers 
and entry points for changing citizen behaviour (see 
last year’s annual report). We have been busy launch-
ing these new projects, initiating new collaborations 
and making plans for upcoming data collection that 
will take place over the next year(s). When the data are 
successfully collected, we will investigate the potential 
acceptability of various forms of interventions aimed 
at reducing greenhouse gas emissions from transpor-
tation and food consumption by individuals. We will 

evaluate how acceptability is influenced by a range of 
different factors, both individual and contextual, us-
ing a choice experimental design and making an in-
ter-country comparison. These projects will build on 
ongoing and published work4-5. 

Reducing inequality 
This year, BEN researchers received funding for a large 
project investigating synergies and trade-offs between 
reducing inequalities in society and safeguarding the 
biosphere (see page 24 in this report). One objective of 
the project, which has a very strong behavioural com-
ponent, is to investigate how inequalities influence the 
interactions between actors (from individuals to corpo-
rations) and the biosphere. To inform the experimen-
tal design that will be developed, the team is currently 
working on a major literature review to identify what 
types of inequalities have been seen or assumed to 
shape environmental behaviours.

A post-pandemic BEN next year?
When writing last year’s annual report, we believed 
that we would be able to resume our field work and host 
face-to-face meetings quite soon. A year has passed in 
which we repeatedly had to change plans and adapt. 
We have learnt that nothing is certain and suspect that 
we may not be past this pandemic just yet. However, 
whatever the adaptations needed to make progress on 
our research and collaborations, we know that we are 
looking forward to the next year. 

“Most environmental 
challenges we face link 
to our capacity, or rather 
lack of capacity, to govern 
shared resources.”

Several BEN projects are also exploring ways in 
which this experimental paradigm (and others) can 
be combined with other methods and approaches (e.g. 
interpretative approaches, agent-based modelling and 
tools from neuroscience). Having been forced to post-
pone a large amount of planned data collection in the 
past year, we found it a particularly good time for being 
more reflective about combining methods, the pros and 
cons, potential new knowledge that might be generat-
ed and potential pitfalls. Together with colleagues at 
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Governance, technology 
and complexity

Programme director 
Victor Galaz

Research programmes

The Covid-19 pandemic has in many ways been an illustration of the urgency and 
importance of grappling with the impacts of global change, including surprise, 
complexity and technological innovation. As countries and communities have 
struggled to protect their populations, economies and health systems, the un-
derlying circumstances to the evolving pandemic should not be forgotten. They 
include: rapid globalisation and increased connectivity, changes in land use and 
other environmental changes that increase zoonotic disease risks, and govern-
ance failures to prepare for complex risks. Governing such complexity is one of 
the most difficult challenges facing decision-makers around the world today. 
The Governance, technology and complexity research programme strives to com-
bine important theoretical insights with novel and grounded empirical research. 
The emphasis is on how societal complexity interacts with complex systems of 
the biosphere, and on governance issues associated with these interactions.

Digitalisation, automation and data-driven analysis 
have proven critical during the pandemic. Digital plat-
forms like Zoom have enabled digital meetings and 
social media platforms have allowed people to stay in 
touch and share vital information, despite physical dis-
tancing and strict “lock-down” in many countries. The 
trend towards automation and digitalisation seem to 
have accelerated all over the world, making the pro-
gramme’s focus on the challenges posed by new tech-
nologies even more important.

Combatting disinformation
One area of investigation that will be picking up pace 
thanks to a new grant from the Swedish research 
council for sustainable development Formas, is the 
programme’s growing work on misinformation and 
disinformation in social and digital media. As the 
pandemic has shown, the impacts of rapid diffusion 
of incorrect information, “fake news” and unfounded 
conspiracy theories (sometimes referred as an “info-
demic”) can have devastating impacts on the collective 
ability of nations to respond to crises. However, few 
have explored the dynamics of digital misinformation 
as regards issues related to climate and ecological-
ly induced crises. In some instances, the diffusion of 
such problematic information is augmented by tech-
nologies that allow malevolent users to automate and 
mimic human behaviour, also known as ‘social bots’. 
Fortunately, techniques such as machine learning can 
be used to analyse and counter such behaviours. We are 
delighted to be able to advance this work in a project 
called ‘ClimateBots’ led by Stefan Daume (now both at 

the Beijer Institute and Stockholm Resilience Centre) 
and Victor Galaz, in collaboration with Professor David 
Garcia at TU Graz (Austria). 

The project will focus specifically on the diffusion 
dynamics of global misinformation and disinforma-
tion concerning recent major forest fires, such as those 
in Australia, the Western U.S. and the Amazon region. 
Forest fires are environmental emergencies where mis-
information can have both short-term and long-term 
effects, hindering immediate emergency responses 
and also public understanding of climate change in 
general. The ClimateBots project will employ a broad 
range of data science tools to identify generic pat-
terns of bot-driven environmental misinformation on 
Twitter and assess the impact on users exposed to this 
information. Ultimately, we hope that the project’s re-
sults can help combat misinformation campaigns and 
support public organisations, journalists and other 
stakeholders communicating or working with environ-
mental and sustainability topics.

Artificial intelligence and the environment
The work to explore the sustainability opportunities 
and risks created by artificial intelligence (AI) con-
tinues and is attracting increasing interest from col-
leagues and policy-makers. On 27 January, 2021, Victor 
Galaz was invited to give input to current discussions 
at the European Union Parliament about the sustaina-
bility opportunities and risks created by the EU’s am-
bition to integrate its climate and digitalisation agen-
da. The Op-Ed “Will the Fourth Industrial Revolution 
Serve Sustainability?” published by Project Syndicate in 

conjunction with the Nobel Summit 2021, has been re-
published in eight different languages by news outlets 
in Japan, Jordan, Spain, Taiwan and Germany. 

Other evidence of the growing interest in insights 
offered by the programme was the invitation by the 
Swedish government’s innovation agency, Vinnova, to 
coordinate an investigation together with AI Sweden 
and Research Institutes of Sweden (RISE) to map the 
potential of AI for climate action, and the role Sweden 
could play. The results of this work were published on 
February 10th, 20211. We expect the report to help shape 
the agenda of AI for climate action and sustainability 
in Sweden as the questions gain prominence amongst 
policy-makers, civil society and science.

In parallel with ongoing work to develop partner-
ships and projects , we are delighted to expand the 
partnership “AI, People, Planet” with Timon MacPhear-
son and his team at the Urban Systems Lab (USL) at 
the New School in New York. In recent years, USL has 
considerably expanded its work on urban resilience, 
climate shocks and adaptation, and the role of da-
ta-driven analysis as a tool to help communities, pol-
icymakers and the private sector understand complex 
urban climate risks. Our joint ambition is to explore 
the extent to which AI methods such as deep learning 
can help uncover previously ignored climate risks in 
urban settings that are of critical importance for peo-
ple and nature.
 

Human Development Report 2020
Lastly, the programme had the pleasure and honour of 
supporting work on the Human Development Report 
2020, entitled “The Next Frontier: Human Develop-
ment in the Anthropocene” (HDR 2020), by producing 
a background report in collaboration with colleagues 
at the Stockholm Resilience Centre, as well by review-
ing key chapters. The report is key in setting the global 

agenda and discussions about changes in human de-
velopment, and the ways that prosperity for all can be 
realised. It was the first publication to fully integrate 
the implications of a new Anthropocene reality for hu-
man development with the importance of complexity 
thinking to address social challenges, including a sug-
gestion for new economic metrics that better reflect 
the importance of the biosphere and climate for hum-
an development.

[1]
Galaz, V., E. Wilson, 
M. Schewenius and 
S. Jansson. 2021. AI 
i klimatets tjänst – 
en kartläggning av 
svensk kompetens 
i ett internationellt 
perspektiv (AI for 
climate purposes 
– a review of Swedish 
competence in an 
international per-
spective) Vinnova. 

“AI methods such as deep learning 
can help uncover previously ignored 
climate risks in urban settings 
that are of critical importance for 
people and nature.”

A new project will focus on the diffusion dynamics of global 
mis- and disinformation concerning recent major forest fires.

Looking ahead
The remainder of 2021 and early 2022 will be an impor-
tant and exciting time for the programme. We are hop-
ing that several of our research applications submitted 
during 2021 will be successful, allowing us to ramp up 
our work on climate misinformation and disinforma-
tion ahead of the international climate negotiations in 
COP26, as well as exploring AI tools for analysing satel-
lite imagery to assess carbon flows in forestry. We also 
look forward to finally being able to host a workshop 
on January 2022 on “Emotion AI”, artificial intelligence 
technologies that are learning and recognising human 
emotions, as new technologies allow us to connect 
closer to each other, perhaps to the benefit of nature.
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Urban social- 
ecological systems
The world is urbanising at an unprecedented rate, with cities currently accounting 
for around 70% of both global energy use and global greenhouse gas emissions. 
Cities also contribute to environmental degradation on a global scale, with the 
highest rates of urban growth in regions that are currently relatively undisturbed 
by urban development. The Urban social-ecological systems research programme 
aims to contribute to planning and design of more resilient cities that can offer 
social-ecological benefits and contribute to sustaining life on Earth.

Programme director 
Johan Colding

Pros and cons of multifunctional land use
The ambition of the programme to closely monitor 
urban growth has opened up a new research frontier 
on multifunctional land use, which has long been ad-
vocated as a foundation for improving conditions for 
humans and non-human species in cities. Examples 
of land uses that researchers in the programme have 
been exploring over the years include golf courses and 
allotment areas that display a positive symbiosis be-
tween environmental and social aspirations. Another 
example is the programme’s idea of ‘ecological land-
use complementation’, a design strategy that planners 
now use to shape land use to better support biodiversi-
ty and ecosystem services. 

In the past year, the programme began exploring 
the pros and cons of the multifunctionality land use 
concept in supporting ecosystem services and human 
wellbeing. This work involves focusing on specific 
qualities of green space that environmental psycholo-
gists have identified as stress relievers. Beijer Institute 
researchers Åsa Gren and Johan Colding, together with 
programme partner Lars Marcus at Chalmers Univer-
sity of Technology, are in the process of compiling the 
results of this highly interesting research. They show 
that some of the beneficial qualities of green space, 
when combined, can in fact counteract each other if 
area size, location and tenure of green spaces are not 
adequately considered. This result has important im-
plications for densification, which in many cities is the 
dominant planning strategy.

Linking urban design and urban ecology 
Over the course of the year, the programme also deep-
ened its theoretical exploration of a closer partnership 
between urban design and urban ecology. Achieving 
such partnership is not always a straight-forward pro-
cess, due to different epistemological departure points. 
Fortunately, social-ecological resilience offers a useful 
framework for collaboration between ecologists and 
urban designers, with the aim of promoting a more 

non-linear understanding of the interconnectedness 
of social and ecological systems, as described in a book 
chapter published online in March 20211.

In an effort to further develop the Social-Ecologi-
cal Urbanism (SEU) framework initiated and developed 
by this programme in collaboration with the Univer-
sity of Gävle, Chalmers University of Technology in 
Gothenburg and the Royal Institute of Technology in 
 Stockholm, we are coordinating a special issue with 
the title ‘Social-ecological urbanism: Developing dis-
course, institutions and urban form for the design 
of resilient social-ecological systems in cities’ in the 
scientific journal Frontiers in Built Environment. The 
special issue aims to highlight the role of institutions, 
urban form and social discourse when designing the 
built environment. 

of Gävle, entitled “Fair Digital Transformation and 
Co-creation for Socially Accepted Climate Action”. 
Other partners in FAIRTRANS include the think tank 
Global Utmaning, Uppsala University, and individual 
researchers from the Royal Swedish Institute of Tech-
nology, Swedish Environmental Research Institute and 
Lund University. FAIRTRANS is funded jointly by the 
Swedish research councils Formas and Mistra, with 
40 million SEK for four years, and won this funding in 
fierce competition with ten other research proposals.

WP4 will develop science-based and co-produced 
knowledge to ensure smart digital climate action that 
is fair and inclusive and that fosters more democratic 
values. Hence, the programme’s work relating to smart 
city development has borne fruit by helping securing 
Mistra funding for FAIRTRANS. 

Co-working spaces for sustainability
Emanating from the programme’s work on urban 
commons, WP4 will also explore the role of remote 
working communities in decarbonisation of socie-
ty. As teleworking has become increasingly common, 
a growing number of people are choosing to use 
co-working spaces, as an alternative to working from 
home. Co-working spaces are markedly different from 
conventional workplaces as they are shared by several 
different organisations and thus users work together 
with people who are not organisational partners. Johan 
Colding and colleagues at the University of Gävle have 

[1]
Colding, J., L. Marcus 
and S. Barthel. 2021. 
Promoting partner-
ship between urban 
design and urban 
ecology through 
social-ecological 
resilience building. 
In M. Wallhagen and 
M. Cehlin (Eds.): 
Urban Transition 
- Perspectives on 
Urban Systems and 
Environments. Intech 
Open Book Series.

initiated work on the potential environmental benefits 
that co-working spaces can offer. Among other things, 
co-working spaces can be seen as part of the sharing 
economy, where goods and services are shared to de-
crease usage of resources and daily commuting, which 
in turn leads to reduced carbon dioxide emissions. 
From an environmental point of view, conventional 
offices have been shown to be an ineffective way to 
use resources, since the premises are not fully utilised. 
The US-ES programme’s specific interest in co-working 
spaces concerns their ability to merge the benefits of 
urban commons and digitalisation.

“From an environmental point of 
view, conventional offices have 
been shown to be an ineffective 
way to use resources, since the 
premises are not fully utilised.” 

During the year, programme director Johan Colding 
was appointed Professor of Sustainability Science at 
the University of Gävle and Åsa Gren was appointed 
Associate Professor in ‘Sustainable Urban Design and 
Planning’ at Chalmers University of Technology.

New research project for a fossil-free future
Programme director Johan Colding will be part of a 
new major research project designed to promote trans-
formation to a fair and fossil-free Sweden. This project, 
called ‘Fair Transformations to a Fossil-Free Future’ 
(FAIRTRANS), will develop economic and political 
frameworks for transformation together with key act-
ors from the business sector, trade unions and other 
organisations in Sweden, in order to design roadmaps 
for Sweden to stay within the remaining carbon budget 
of the Paris Agreement. Expected impacts include re-
ducing societal polarisation and increasing legitimacy 
for rapid decarbonisation.

The FAIRTRANS project is being led by Stockholm 
Resilience Centre. Johan Colding will lead one of the 
five work packages (WP4), affiliated to the  University 



Topics Topics16  The Beijer Institute of Ecological Economics 17Annual report 20/21

Topics

Biosphere economics
Biosphere economics is a recurring topic in the  Beijer 
Institute’s research. Grasping how the economy in-
terplays with the complexity of nature is essential for 
achieving a deeper understanding of the relationship 
between ecosystems and socio-economic development.

Economic dimensions of regime shifts
In a recent Beijer Discussion paper, the implications of 
multiple systems being connected and whether regime 
shifts can then spread between systems is investigated1. 
The analysis focuses on natural recipients for pollution 
and ecosystems that provide renewable resources. Us-
ing a modelling approach, the authors identify mech-
anisms through which cascading effects can either in-
crease the probability of a shift in a particular location 
or decrease it. 

Land and water resources
Deputy director Anne-Sophie Crépin is continuing 
her participation in the SESYNC project ‘Advancing 
integrated process-based modelling of complex socio- 
environmental systems’, with the aim of improving 
decision support for policy makers dealing with land 
and water resources. The collaboration is now taking 
place online only, through meetings and work on joint 
articles. 

Anne-Sophie Crépin applied, as principal Investiga-
tor, for project funding from a large grant advertised 
by the Swedish Research Council on transdisciplinary 
research environments. The application was among 
the 12% selected for the second round of evaluations, 
which will take place in August. The purpose of the pro-
posed project is to improve scientific understanding 

and modelling capacity of the dynamic interactions 
between atmospheric water flows, land-use changes 
and economic activities. The project will also explore 
conditions that may trigger abrupt changes resulting 
from these interactions and identify potential advanc-
es related to impacts of climate change and policy de-
sign. The project has partners at Stockholm Resilience 
Centre (Stockholm University, Sweden), the Swedish 
University of Agricultural Sciences (Ultuna, Sweden) 
and Kansas University (USA).

Integrated assessment models of global 
environmental problems
An article in Nature Communications, led by Beijer In-
stitute researchers, explores the global environmental 
effects of carbon pricing, beyond its effects on carbon 
emissions2. The authors show that the case for global 
carbon pricing is even stronger if the aim is to remain 
within planetary boundaries, because it would also 
improve the situation with regard to several planetary 
boundaries, such as biodiversity or land use (read more 
on page 22).

The same Beijer Institute researchers, with oth-
er co-authors, published an article in Environmental 
and Resource Economics in which they investigated 
appropriate policies to address both the climate and 
the  Covid-19 crises3. They showed that climate policies 
such as labour-intensive green infrastructure projects 
and carbon pricing, coupled with lower taxation on la-
bour, could boost the economic recovery after  Covid-19. 
They also showed that policies aimed at supporting 
economic recovery after Covid-19 should focus on aid-
ing service sectors, education and healthcare, which 
are low-emissions sectors. 

This strand of research was awarded funding by 
Formas, for a project under the leadership of Therese 
Lindahl (read more on page 25).

Some areas of research at the Beijer Institute 
are conducted outside the research programmes. 
This may occur for instance when the research is relevant for several 
research programmes or is in the form of early investigations into a 
new field that may develop into a research programme in the future. 
To highlight these and how they fit within our general research agenda, 
they have been collected under the section Topics.

[1]
Crépin A.-S. and 
J. C. Ro cha. 2021. 
Beijer Dis cussion 
Paper 275: Cascading 
regime shifts in pol-
lution re cipients and 
resource systems. 
Beijer Discussion 
Paper Series. 
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Carbon pricing and 
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nications 11:4688.

[3]
Engström, G. J. 
Gars, N. Jaakkola, 
T. Lindahl, D. Spiro 
and A. van Benthem. 
2020. What Policies 
Address Both the 
Coronavirus Crisis 
and the Climate 
Crisis? Environmen-
tal and Resource 
Economics vol-
ume 76:789–810.

Anthropocene 
- the age of mankind
In the Anthropocene, the age of humankind, the hu-
man population and human activities have accelerated 
to become the dominant force shaping the dynamics 
of the biosphere and the Earth system as a whole. The 
speed, spread and connectivity of the human dimen-
sion are unprecedented in history. Humanity and its 
actions now constitute the major force in the evolution 
of life on Earth. Social conditions, health, culture, de-
mocracy, power, justice, inequity, matters of security 
and even survival are intertwined with the Earth sys-
tem and its biosphere, in a complex interplay of local, 
regional and global interactions and dependencies. 

In this new situation, it is important to recall that 
existing as part of the biosphere means that the en-
vironment is not something outside the economy or 
society, or a driver to be accounted for when preferred, 
but rather the very foundation that civilizations exist 
within and rely upon. Therefore, our research at the 
Beijer Institute is based on the understanding that the 
economy is embedded in the biosphere, and that the 
global economy operates within the planetary bound-
aries of the Earth system and the new realities of the 
Anthropocene. The Beijer Institute is engaged in work 
on Earth resilience in the Anthropocene with the Pots-
dam Institute for Climate Impact Research and Stock-
holm Resilience Centre, and in a collaboration with 
Princeton University on the Earth resilience and sus-
tainability initiative. Beijer researchers also contribute 
to the Earth Commission as part of Future Earth.

Implications of a new reality
This new human and nature reality was the bottom 
line for the major synthesis serving as the White Paper 
for the First Nobel Prize Summit, as reported on pages 
34-35 in this Annual Report. It was also the foundation 
for the Dasgupta Review: The Economics of Biodiversi-
ty, commissioned by HM Treasury in the UK, a review 
that calls for changes in how we think, act and measure 
economic success to protect and enhance our prosperi-
ty and the natural world. 

In the Anthropocene, the human population is pre-
dominantly an urban population. Ongoing global ur-
banisation is clearly a driver and accelerator of shifts 
in diversity, new cross-scale interactions, decoupling 
from ecological processes, and increasing risk and ex-
posure to shocks. This makes it even more important 
to reconnect development to the biosphere foundation 
and build resilient futures. This challenge was the fo-
cus of a workshop organised together with researchers 
at Stanford University, some findings from which have 
now been published1. 

The intertwined human-nature dynamics of the 
Anthropocene were also investigated this year in rela-
tion to the rise in antibiotic and pesticide resistance 
and associated governance challenges. This work led 
to suggestions for the creation of an international 
‘One Health’ platform for online learning and sharing 
 experiences2.

Building back better
The rapid global spread in the recent coronavirus pan-
demic has exposed the fragility of the tightly intercon-
nected globalised world of the Anthropocene. How to 
build back better following the pandemic was inves-
tigated in a study led by Beijer Fellow Brian Walker3. A 
critical phase in building back is the brief period after 
crisis when novelty and innovation can change the fu-
ture trajectory. Without preparing for this window of 
opportunity, deep, systemic change may be difficult to 
achieve. The study concluded that deliberate, funda-
mental cultivation of emergence is needed to enable 
transformation toward better futures and avoid in-
evitable reinforcement of a system that is ultimately 
worse for all. 

New financial realities
Financial investment will inevitably play an important 
role in transforming Anthropocene dynamics towards 
sustainable futures and will be critical to confront the 
new risk landscape of the Anthropocene. However, 
current financial risk frameworks focus primarily on 
financial materiality and risks to the financial sector, 
and do not take into account investment externalities 
that will aggravate climate and other environmental 
change and deflect current sustainable finance initi-
atives from their course. A ground-breaking study in 
this new research space, led by the Beijer Institute’s 
close partner GEDB, illustrates how the cognitive dis-
connect around risk plays out in practice4. 

[1]
Elmqvist et al. 2021. 
Urbanisation in and 
for the Anthropo-
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Sustainability 1:6
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al cycle. Ecology and 
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Since 1993, the Beijer Institute has organised an an-
nual meeting in September for informal discussions 
between ecologists and economists at the Stockholm 
Centre for Marine Research on Askö, a Swedish island 
in the Baltic Sea. Over the years, the Askö meetings 
have generated unique cooperation between these dis-
ciplines that has extended to other disciplines. Each 
year, an exciting frontier issue is discussed and this 
generally results in a full paper, often published in a 
leading scientific journal.

The 2020 Askö meeting was held digitally and fo-
cused on Responding to change in diverse ways in so-
cial, economic and ecological systems. It was diligently 
led by Brian Walker and a core writing group of experts 
on the topic. The discussions and subsequent draft pa-
per focused on response diversity, which is an impor-
tant property of ecosystems and social systems that 
helps maintain their ability to continue to perform es-
sential functions, even in the face of perturbations. In 
ecosystems, for example, having many different types 
of species that can perform pollination under a wide 
range of weather conditions is another way to handle 
variability. In social systems, migration is a possible re-
sponse to disruptions like wars or famines.

The Askö meetings provide a forum for interest-
ing and creative discussions, with the goal of learning 
from each other and combining knowledge in order to 
devise creative solutions to some of the most pressing 
problems of our times.

The Askö meetings
- bringing disciplines together for sustainable solutions

An unusual Askö meeting
Because of the Covid-19 pandemic, we decided early on 
to move the meeting online, a new experiment. How 
could we possibly achieve the atmosphere of trust and 
intense discussions through an online meeting? 

We decided to hold meetings between 10 pm and 1 
am Central European Time (CET) on three consecutive 
days over a week-end, which meant an early morning 
for our Australian leader and usual working hours for 
the American participants.

In an attempt to recreate as much of the usual 
meeting atmosphere as possible, we organised some 
short group sessions between plenaries and social ses-
sions during which we could be more informal. The so-
cial sessions proved to be very much appreciated. Some 
sessions were devoted to poetry and musical perfor-
mances by participants.

Despite the unusual conditions, the 2020 Askö meet-
ing was a success and generated a draft paper that was 
sufficiently advanced to allow the core writing group to 
develop a full paper during the year. 

Recent Askö publications
Two articles initiated during Askö meetings have been 
published in the past year. 

The first deals with the fact that, despite major 
consequences for human well-being, both now and in 
the future, human institutions have largely failed to 
develop effective responses to global environmental 
change, not least global warming and loss of biodiver-
sity1. While acknowledging other factors behind this 
failure, such as lack of leadership and disagreements 
over priorities, the study, led by Beijer Fellow Steve Po-
lasky from the University of Minnesota, focused on the 
role of uncertainty and complexity. The authors claim 
that too much focus on complex interactions can cre-
ate a barrier to appropriate policy decisions and cause 
uncertainty paralysis, signified by failure to act even in 
the face of looming threats. The authors suggest four 
principles to overcome this uncertainty.

The second published article, based on the 2017 
Askö meeting, argues that migration needs to be part 
of urban and national planning and international co-
operation, because it is a potentially effective adapta-
tion to climate change2. (Read more on page 21.)

[1]
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Anthropocene. 
BioScience biaa115

[2]
Adger, W.N., A.-S. 
Crépin, C. Folke, D. 
Ospina. et al. 2020. 
Urbaniza tion, Migra-
tion, and Adaptation 
to Climate Change. 
One Earth 3(4): 
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It is becoming increasingly evident that development challeng-
es such as food and water shortages are inextricably linked to 
emerging crises like pandemics, rising inequalities and climate 
change. Despite this, most development interventions still pay 
too little attention to such interdependencies. Instead, they 
tend to prioritise short-term goals. Ultimately, this undermines 
resilience and fails to deliver positive development outcomes, 
it is argued in a study published in Ambio, which takes a new 
 perspective that offers a new alternative.

Redefining development
The team of researchers behind the article, led by Beijer Young 
Scholar Jamila Haider at Stockholm Resilience Centre (SRC), and 
including former Beijer Young Scholar Maja Schlüter (SRC) and 
Beijer Affiliated researcher Belinda Reyers (Stellenbosch Univer-
sity) and director Carl  Folke, show what it means to instead adopt 
a complex social-ecological systems approach to development.

Drawing on the literature on co-evolution, the authors sug-
gest that development can be redefined as a co-evolutionary 
process of social and ecological interdependence. Co-evolution 
is a theory that addresses how different entities or relationships 
mutually influence each other’s development.

“Adopting a co-evolutionary perspective encourages a radical 
rethinking of how resilience and development are conceptualised 
and practised across global to local scales”, explains Jamila Haider.

The paper proposes three key ingredients of such an  approach 
and explores what these would imply for farmers in the Pamir 
Mountains, a region of high biocultural diversity in the poorest 
area of Central Asia that has been the subject of many develop-
ment interventions.

Proposition 1: “Social-ecological relationships co-evolve”
A co-evolutionary approach enables social and ecological dy-
namics to be considered in relation to one another and in con-
stant interplay.

For example, over 33 different apple varieties have evolved 
through social-ecological interactions in the Pamir Mountains. 
Losing one of these varieties may not appear to be a major issue, 

Fundamentally redefining 
resilience and development
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Haider, L.J., M. Schlüter, C. Folke and B. Reyers. 2021. Fundamentally redefining 
resilience and development: A co-evolutionary perspective. Ambio 50:1304-1312

but such loss also influences culture, spirituality and social or-
ganisation. Such co-evolved dynamics must also be considered 
in any development intervention.

Proposition 2: “Resilience is the capacity to filter practices”
Resilience can be conceptualised as the capacity to adapt to 
change or to transform by filtering social-ecological relation-
ships (i.e. to influence what is selected and retained).

For example, a woman growing her own landrace seeds (lo-
cally adapted and domesticated) is constantly selecting success-
ful practices, thereby influencing the variation and retention 
of both agricultural crops and cultural practices. However, she 
may not have the same influence that a development organisa-
tion has to mould the filter so that her ideas and practices can 
survive, and thereby the innovative potential for variation also 
disappears.

Proposition 3: “Development is a co-evolutionary 
 process shaping pathways of persistence, adaptation or 
 transformation”
Development outcomes affect social-ecological relationships, 
which creates opportunities for future interventions.

For example, an “improved” wheat seed variety was intro-
duced twenty years ago to two communities. The first commu-
nity abandoned its traditional seed varieties and now relies on 
food aid imports because the introduced variety failed after two 
years. The second community kept its traditional varieties and 
practices and had local wheat seeds to fall back on when the new 
variety failed.

“Hence, resilience in development is not only about shocks and 
crisis preparedness, but about understanding the capacities that 
have evolved to be able to live with changing circumstances and 
transform to improved and sustainable conditions”, concludes 
Carl Folke.

Marten Scheffer entertaining colleagues 
at the digital Askö meeting in 2020.

A family threshing wheat with oxen in Badakshan province, 
Northern Afghanistan. Photo: Jamila Haider



20  The Beijer Institute of Ecological Economics 21Annual report 20/21Selected publicationsSelected publications

Selected publications Selected publications

Global aquaculture more 
 sustainable in the last 20 years
Twenty years ago, an analysis led by Stanford University sparked 
controversy by highlighting the damage caused by fish farming 
to ocean fisheries. A follow-up study takes stock of the industry’s 
progress and points to opportunities for sustainable growth. It 
shows that over the years, the diverse industry – which ranges 
from massive open-ocean salmon cages to family farm fresh water 
tilapia ponds – has made significant strides toward  sustainability, 
but also highlights necessary measures for improvement. The 
findings can help shape how consumers think about the seafood 
they buy and inform governance strategies critical to global food 
and nutrition security.

Measures needed for the environment 
and the economy
The article, with Beijer programme director Max Troell and Bei-
jer Fellows on the author team, notes that in order for the global 
aquaculture sector to deliver on its full promise, more effective 
oversight measures are needed to help ensure that its environ-
mentally sound systems are economically viable.

“If we don’t get it right, we risk the same environmental 
problems we’ve seen in land-based crop and livestock systems: 
nutrient pollution, excessive use of antibiotics and habitat 
change that threatens biodiversity,” says lead author and Beijer 
Fellow Rosamond Naylor, Stanford’s School of Earth, Energy & 
Environmental Sciences. 

culture to the use of wild fish in feeds and market challenges in 
seaweed and bivalve (oysters and clams) production.

Their analysis considered key  challenges and uncertainties, 
such as the impact of climate change on the industry, adoption 
of sustainable seafood certification programmes by low-income 
producers and  the ability of shellfish and seaweed farmers to 
profit from providing ecosystem services, such as carbon capture.

The researchers also found that the ratio of wild fish input 
per fed fish output has dropped almost seven-fold since 1997.

“We have been successful in converting carnivorous fish, 
such as salmon and trout, largely into vegetarians,” says study 
co-author Ronald Hardy of the Aquaculture Research Institute 
at the University of Idaho.

Concrete measures suggested to limit risks
In the article, the researchers call for better management of 
antimicrobial use in fish farming to limit the development of 
drug-resistant microbes that threaten both fish and human 
health, and regulation of marine farm sites. They also recom-
mend incentives for sustainably designed systems to prevent 
cross-contamination between fish waste and surrounding wa-
ters, and a food systems approach to governance that consid-
ers nutrition, equity, justice and environmental outcomes and 
trade-offs across land and sea.
Text: Sarah Cafasso, Stanford Natural Capital project

Long legacy of aquaculture research
Beijer Institute director Carl Folke and colleague Nils Kautsky 
started investigating the rapidly expanding aquaculture indus-
try back in the 1980s, work which resulted in the 1989 Ambio pa-
per ‘The role of ecosystems for a sustainable development of 
aquaculture’.

Contrary to common belief at the time, it showed that the 
success of the aquaculture industry still rested on the work of 
marine food webs and ecosystems, and that this should be acc-
ounted for in the development of the industry. It also stressed 
the unsustainability of ‘throughput systems’ of production, i.e. 
systems that use a lot of inputs and generate a lot of waste and 
thus put pressure on the environment, which dominated in the 
early days of salmon farming.

In a ‘Behind the paper’ article in Ambio as part of the journal’s 
50th anniversary, Folke and Kautsky describe the development 
of this research area, including how a series of workshops or-
ganised by the Beijer Institute in the late 1990s, in collaboration 
with Rosamond Naylor and Rebecca Goldburg (then at the En-
vironmental Defense in New York), led to the Nature article in 
2000 described above.

Naylor, R.L., R.W. Hardy, A.H. Buschmann, S.R. Bush, L. Cao, D.H. Klinger, D.C. 
Little, J. Lubchenco, S.E. Shumway, and M. Troell. 2021. A 20-year retrospective 
review of global aquaculture. Nature 591:551–563.

The number of people leaving their homes to flee climate- related 
catastrophes such as storms, wildfires or drought will rise as the 
effects of global warming become more apparent. Such climate 
migration comes with great personal costs for those forced to 
move, but there is also a societal cost for the origin and destina-
tion locations. However, according to a commentary published 
in One Earth, migration is a potentially effective adaptation to 
climate change and thus needs to be part of city and national 
planning and international cooperation.

Much can be done at country level
The majority of migrants around the world move within their 
own country. The interdisciplinary team of authors behind the 
commentary point out that within countries, governments can 
help to reduce the costs of dislocation, promote safe and order-
ly resettlement, and provide infrastructure and services in safe 
locations.

The authors, led by Neil Adger, chair of the Beijer Institute 
board, gathered at one of the annual Askö meetings arranged 
by the Institute and attended by a number of Beijer Institute 
researchers and Fellows.

“More than 140 million people could potentially be directly 
displaced within their own countries by climate change impacts 
by 2030”, they write.

Planned relocation can become more effective through 
 accountable governance and participation by all those affected. 
For example, long-standing consultation processes with coastal 
communities in Alaska have minimised the trauma of relocation 
and loss of place and identity, through sensitive deliberation 
with communities. In another example, investment in systems 

Easing the burden 
of climate migration

to evacuate whole communities in Bangladesh and help them 
return after damaging cyclones has significantly reduced the 
costs of displacement and has facilitated planned adaptation 
over recent decades.

Regional agreements can go far
Cross-border migration between countries currently represents 
only a fraction of global migration flows, but is likely to become 
more important given international migration trends and the 
amplifying effects of climate change. Up to one-third of the 
global population lives in places that, by 2070, will be warmer 
than the present-day Sahara Desert.

The authors of the commentary claim that cooperation across 
borders will make such moves more sustainable and reduce the 
humanitarian costs in the long run. Since most cross-border mi-
gration is to neighbouring countries, regional partnerships are 
often sufficient for effective cross-border migration agreements.

“For vulnerable populations, the lack of options and capacity 
to move is a major constraint. Grasping the opportunity to make 
migration an effective element of adaptation needs to become 
central to national adaptation strategies and a stronger focus 
in international agreements between already connected coun-
tries,” the authors conclude.

Adger, W.N., A.-S. Crépin, C. Folke, D. Ospina, F.S. Chapin III, K. Segerson, K.C. 
Seto, J.M. Anderies, S. Barrett, E.M. Bennett, G. Daily, T. Elmqvist, J. Fischer, 
N. Kautsky, S. A. Levin, J.F. Shogren, J. van den Bergh, B. Walker, and J. Wilen. 
2020. Urbanization, migration, and adaptation to climate change. One Earth 3(4): 
396-399.

From carnivores to more vegetarians
The original study sparked controversy by stating that farmed 
fish and shellfish in some cases added pressure to ocean fisher-
ies, instead of relieving it, because carnivorous farm-raised spe-
cies require large amounts of wild fish for feed.

Since then, global aquaculture production has tripled in vol-
ume. In the follow-up article in Nature, aquaculture specialists 
and scientists from Asia, Europe, South America and the U.S. as-
sessed the state of the industry by synthesising data from hun-
dreds of studies carried out over the past two decades on issues 
ranging from value chain developments in freshwater aqua-

“More than 140 million people could 
potentially be directly displaced 
within their own countries by 
climate change impacts by 2030”
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Policies to keep us within 
planetary boundaries
The ‘planetary boundaries’ concept was first developed by a 
group pf scientists, led by Beijer Fellow Johan Rockström, who 
proposed quantitative planetary boundaries within which hu-
manity can continue to develop and thrive. Building on this con-
cept, a publication in the journal Nature Communications looks 
at how policies to stay within one boundary can affect other 
boundaries. The research team found that a carbon tax policy, in 
combination with cuts in biofuel subsidies, could alleviate pres-
sures on all planetary boundaries.

The planetary boundaries
The Earth has been in a remarkably steady state over the past 
10,000 years, but human activities since the Industrial Revo-
lution are now starting to threaten its balance. Rockström and 
colleagues developed a list of nine Earth system processes (ESPs) 
that are critical to maintaining a stable global environment. 
These are: stratospheric ozone depletion; loss of biosphere in-
tegrity (biodiversity loss and extinctions); chemical pollution 
and the release of novel entities; climate change; ocean acid-
ification; freshwater consumption and the global hydrological 
cycle; land system change; nitrogen and phosphorus flows to 
the biosphere and oceans; atmospheric aerosol loading. There 
are also nine corresponding planetary boundaries beyond which 
mankind may not proceed without risking potentially cata-
strophic consequences.

“In this project, we wanted to investigate the economic ac-
tivities that put pressure on these boundaries and how they are 
connected by economic linkages,” says Beijer Institute econo-
mist Johan Gars.

A new model reveals the linkages 
between boundaries
Since the ESPs are interlinked, the research team, led by Bei-
jer Institute researchers in collaboration with colleagues from 
Uppsala University, and Georgetown University, developed a 
stylised but empirically grounded framework for analysing 
these interlocking processes. With the help of this integrative 
assessment model, they assessed how the main drivers of the 
planetary boundaries would be affected by stricter climate poli-
cies, exemplified by a global carbon pricing policy.

They found that such a policy would have a positive effect 
not only on carbon emissions, but also on most other plane-
tary boundaries. However, it would also increase the pressures 
on land use and water, largely as a consequence of a resulting 

increase in the incentive to produce biofuel. On extending the 
model with a biofuel policy, the team found that the combina-
tion of carbon pricing and a reduction in biofuel subsidies would 
be able to ease all of the planetary pressures.

Taking account of human welfare
A new major grant from the Swedish research council sustaina-
ble development Formas will enable the team to further inves-
tigate policy effects on the planetary boundaries and on other 
important aspects using this multiboundary perspective. This is 
important before translating the results into actual policy ad-
vice, according to Johan Gars:

“What we haven’t considered is how it would affect human 
welfare. For instance what we can see is that it would increase 
food prices and reduce food and energy supply. We would also 
need to know the broader consequences in other dimensions 
than reducing the planetary pressures.”

Engström G., J. Gars, C.K. Krishnamurthy, D. Spiro, R. Calel, T. Lindahl, and B. 
Narayanan. 2020. Carbon pricing and planetary boundaries. Nature Communi-
cations 11:4688.

Ambio – a journal of the environment and society – was founded 
in 1972 in connection with the legendary first United Nations 
conference on the environment, which was held in Stockholm, 
Sweden, in June 1972. Ambio is an interdisciplinary journal of 
the Royal Swedish Academy of Sciences with a focus on envi-
ronmental and sustainability challenges. As such, it offered a 
natural choice for the Beijer Institute to interact and collaborate 
with. This collaboration became instrumental already in the ear-
ly days of the Beijer Institute in the 1990s. Two special issues of 
Ambio, edited by Carl Folke, Charles Perrings, Karl-Göran Mäler 
and colleagues (1992, 1993), strongly contributed to the insti-
tute’s influential research programme The Ecology and Econom-
ics of Biodiversity Loss. Nearly thirty years later, the Beijer Insti-
tute was proud to be given the opportunity to publish the White 
Paper on the first Nobel Prize Summit ‘Our Planet, Our Future’ in 
Ambio. Since 1991, the institute has published around 50 papers 
in the journal, which together have been cited some 5800 times 
(according to Web of Science).

The Beijer Institute recognised 
in Ambio jubilee collection

In 2021, Ambio celebrates fifty years of great work with an 
Ambio golden jubilee collection and a conference in September 
2021. Editor Bo Söderström describes in his editorial “Ambio – 
the first 50 years” how the themes for the celebration were de-
cided and the papers selected. For each selected paper, an Ambio 
editor provides background and historical context for the origi-
nal articles in an “Editorial”; one (or more) of the authors behind 
the selected articles provides a personal reflection on the impact 
of the article from a professional and/or scientific viewpoint in 
a “Behind the paper”; and, finally, one or more peers reflects in 
a “Perspective” on the impact, how each article helped reframe 
policy targets or new standards, the current status of the re-
search field and future challenges. 

The Ambio-Beijer Institute collaboration has been recognised 
in a highly recommended historical overview by Sverker Sörlin 
entitled “The environment as seen through the life of a journal: 
Ambio 1972–2022”, and also in a collection of thematic articles 
celebrating the 50th anniversary throughout the year, with eight 
publications focusing on Beijer Institute research. Three of these 
papers are among the top ten cited of the more than 4000 pa-
pers published in Ambio, namely:

• Folke, C. et al. 2002. Resilience and sustainable development: 
Building adaptive capacity in a world of transformations.  

• Steffen W. et al. 2011. The Anthropocene: From global change 
to planetary stewardship.  

• Gadgil, M., Berkes, F. and Folke, C. 1993. Indigenous knowl-
edge for biodiversity conservation. 

The paper by Folke et al. is a synthesis of a major report from the 
Swedish Government and the International Council for Science 
written for the Rio+ 20 meeting in Johannesburg in 2002. That by 
Steffen et al. is one of the three background papers for the 3rd 
Nobel Laureate Symposium on Global Sustainability: Transform-
ing the World in an Era of Global Change, held at the Royal Swed-
ish Academy of Sciences in 2011. The paper by Gadgil et al. was 
part of the Beijer Institute’s biodiversity programme and a fore-
runner in linking traditional societies and indigenous knowl-
edge to stewardship of the biosphere and biological diversity. 

The fruitful and rewarding collaboration with Ambio will no 
doubt continue!
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Multiple impact pathways of the 2015–2016 El Niño in coastal KenyaMatt Fortnam, Molly Atkins, Katrina Brown, Tomas Chaigneau, Ankje Frouws, Kemyline Gwaro, Mark Huxham, James Kairo, Amon Kimeli, 
Bernard Kirui and Katy Sheen
The 2015–2016 El Niño had large impacts globally. The effects were not as 
great as anticipated in Kenya, however, leading some commentators to call 
it a ‘non-event’. Our study uses a novel combination of participatory Climate 
Vulnerability and Capacity Analysis tools, and new and existing social 
and biophysical data, to analyse vulnerability to, and the multidimensional 
impacts of, the 2015–2016 El Niño episode in southern coastal Kenya. 
Using a social-ecological systems lens and a unique dataset, our study 
reveals impacts overlooked by conventional analysis. We show how El Niño 
stressors interact with and amplify existing vulnerabilities to differentially 
impact local ecosystems and people. The policy signifi cance of this fi nding 
is that the development of specifi c national capacities to deal with El Niño 
events is insuffi cient; it will be necessary to also address local vulnerabilities 
to everyday and recurrent stressors and shocks to build resilience to the 
effects of El Niño and other extremes in climate and weather.Ambio, Vol. 50, No. 1, pp. 174–189, 2021

Ecosystem restoration in fi re-managed savanna woodlands: Effects on 
biodiversity, local livelihoods and fi re intensityMaria Ulrika Johansson, Firew Bekele Abebe, Sileshi Nemomissa, 
Tamrat Bekele and Kristoffer Hylander Ethiopia aims to restore 15 million ha degraded forests and woodlands, but 
effects on the potentially contrasting goals of long-term carbon storage, 
biodiversity and sustainable livelihoods are unknown. To quantify the effects 
of grazing exclusion on vegetation and fi re behaviour, we established six 
30 ¥ 30 m fenced exclosures with grazed controls, in a mesic wooded 
savanna. Experimental burns were done after 1.5 years. Tree seedlings 
were few but more common inside fences. Field layer cover and biomass 
increased inside fences, and grass species increased in numbers and 
cover. Fire intensity was higher inside fences, killing shrubs and saplings 
but not mature trees. Interviews confi rmed that overgrazing has resulted in 
‘‘cool fi res’’, causing shrub encroachment. High-intensity fi res occurred in 
the 1980s after a zoonotic disease killed most livestock. Short-term increase 
in carbon storage through fi re and grazing exclusion may lead to loss of 
pasture, and in the long-term increased wildfi re risk.Ambio, Vol. 50, No. 1, pp. 190–202, 2021

Nitrogen fi xation estimates for the Baltic Sea indicate high rates for the 
previously overlooked Bothnian SeaMalin Olofsson, Isabell Klawonn and Bengt KarlsonDense blooms of diazotrophic fi lamentous cyanobacteria are formed every 
summer in the Baltic Sea. We estimated their contribution to nitrogen 
fi xation by combining two decades of cyanobacterial biovolume monitoring 
data with recently measured genera-specifi c nitrogen fi xation rates. In the 
Bothnian Sea, estimated nitrogen fi xation rates were 80 kt N year-1, which 
has doubled during recent decades and now exceeds external loading from 
rivers and atmospheric deposition of 69 kt year-1. The estimated contribution 
to the Baltic Proper was 399 kt N year-1, which agrees well with previous 
estimates using other approaches and is greater than the external input 
of 374 kt N year-1. Our approach can potentially be applied to continuously 
estimate nitrogen loads via nitrogen fi xation. Those estimates are crucial 
for ecosystem adaptive management since internal nitrogen loading may 
counteract the positive effects of decreased external nutrient loading.Ambio, Vol. 50, No. 1, pp. 203–214, 2021

Drivers of deforestation and degradation for 28 tropical conservation 
landscapes
H. Manjari Jayathilake, Graham W. Prescott, L. Roman Carrasco, 
Madhu Rao and William S. Symes 
Analysing the drivers of deforestation and forest degradation in conservation 
landscapes can provide crucial information for conservation management. 
While rates of forest loss can be measured through remote sensing, on the 
ground information is needed to confi rm the commodities and actors behind 
deforestation. We administered a questionnaire to Wildlife Conservation 
Society’s landscape managers to assess the deforestation drivers in 28 
tropical conservation landscapes. Commercial and subsistence agriculture 
were the main drivers of deforestation, followed by settlement expansion 
and infrastructure development. Rice, rubber, cassava and maize were the 
crops most frequently cited as drivers of deforestation in these emblematic 
conservation landscapes. Landscape managers expected deforestation 
trends to continue at similar or greater magnitude in the future, calling for 
urgent measures to mitigate these trends.
Ambio, Vol. 50, No. 1, pp. 215–228, 2021
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Ambio
Investing in climate change adaptation and mitigation: A methodological 
review of real-options studies
Tsegaye Ginbo, Luca Di Corato and Ruben HoffmannUncertain future payoffs and irreversible costs characterize investment 
in climate change adaptation and mitigation. Under these conditions, it is 
relevant to analyze investment decisions in a real options framework, as this 
approach takes into account the economic value associated with investment 
time fl exibility. In this paper, we provide an overview of the literature adopting 
a real option approach to analyze investment in climate change adaptation 
and mitigation, and examine how the uncertain impacts of climate change 
on the condition of the human environment, risk preferences, and strategic 
interactions among decisions-makers have been modeled. We found that 
the complex nature of uncertainties associated with climate change is 
typically only partially taken into account and that the analysis is usually 
limited to decisions taken by individual risk neutral profi t maximizers. Our 
fi ndings call for further research to fi ll the identifi ed gaps.Ambio, Vol. 50, No. 1, pp. 229–241, 2021

Resource allocation in transboundary tuna fi sheries: A global analysisKatherine Seto, Grantly R. Galland, Alice McDonald, Angela Abolhassani, 
Kamal Azmi, Hussain Sinan, Trent Timmiss, Megan Bailey and Quentin Hanich
Resource allocation is a fundamental and challenging component of 
common pool resource governance, particularly transboundary fi sheries. 
We highlight the growing importance of allocation in fi sheries governance, 
comparing approaches of the fi ve tuna Regional Fisheries Management 
Organizations (tRFMOs). We fi nd all tRFMOs except one have defi ned 
resources for allocation and outlined principles to guide allocation based 
on equity, citizenship, and legitimacy. However, all fall short of applying 
these principles in assigning fi sh resources. Most tRFMOs rely on historical 
catch or effort, while equity principles rarely determine dedicated rights. 
Further, the current system of annual negotiations reduces certainty, trust, 
and transparency, counteracting many benefi ts asserted by rights-based 
management proponents. We suggest one means of gaining traction may 
be to shift conversations from allocative rights toward weighting of principles 
already identifi ed by most tRFMOs. Incorporating principles into resource 
allocation remains a major opportunity, with important implications for 
current and future access to fi sh.
Ambio, Vol. 50, No. 1, pp. 242–259, 2021
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Inequality and the biosphere: 
Achieving the Sustainable 
 Development Goals in an 
unequal world
Reducing inequalities and safeguarding the biosphere are es-
sential to achieving sustainable development, yet the inter-
actions between these goals have been largely under-explored. 
An improvement in one goal can enhance, but can also under-
mine, progress towards another goal, thereby hindering their 
collective achievement. The second cohort of the Beijer Young 
Scholars (BYS2) has received major funding from the Swedish re-
search council for sustainable development, Formas, for a four-
year project to identify synergies and trade-offs between reduc-
ing inequalities and safeguarding the biosphere. The project was 
one of only 11 applications (out of 174) to obtain a grant in that 
Formas funding round.

Project objectives are 1) to identify patterns between different 
types of inequality and environmental indicators; 2) to inves-
tigate processes hindering achievement of the United Nations 
Sustainable Development Goals (SDGs), exemplified using the 
case of the seafood and palm oil industries in Indonesia; and 3) 
to identify practices that can harness win/win interactions be-
tween SDGs while minimising negative trade-offs. This project 
will provide new data and scientific knowledge regarding the 
interactions between SDGs 10 (Reduced inequalities), 14 (Life be-
low water) and 15 (Life on land). It will also enable application of 
this knowledge for transformative action at local, regional and 
global scale.

Due to the Covid-19 pandemic, the focus in work to date has 
been on project components that do not rely on in-person field-
work. For instance, project members have sought to identify pat-
terns in national-scale inequality and environmental indicators 
by making use of publicly accessible online databases. A large lit-
erature review has been initiated, with the aim of uncovering how 
inequalities in society can shape and influence the biosphere.

Concrete plans for the coming year include laying the foun-
dations for local stakeholder engagement and participation in 
Indonesia, in close cooperation with the Indonesian Institute of 
Sciences (LIPI).

Amount received (all to Beijer): 20 000 000 SEK (of which 11 000 000 to Beijer)

Funder: Swedish research council for sustainable development, Formas

Duration: 4 years, January 2021-December 2024 

Project team:
Principal investigator: Carl Folke (Beijer Institute). Junior principal investigators: 
Patrik Henriksson (Beijer Institute and Stockholm Resilience Centre), Caroline 
Schill (Beijer Institute), Emilie Lindkvist and Juan Rocha (Stockholm Resilience 
Centre). Research assistant: Emmy Iwarsson (Beijer Institute). Core team members: 
Tomas Chaigneau (University of Exeter, UK), Maike Hamann (Stellenbosch 
 University, ZA), Robert Heilmayr (University of California Santa Barbara, US), 
Alon Shepon (Tel Aviv University, IL), Andrew Tilman (University of  Pennsylvania, 
US), Tong Wu (Chinese Academy of Sciences, CN), Tracie Curry, Yolanda 
Lopez-Maldonado, and Anne-Sophie Crépin (Beijer Institute, senior advisor)

Extended team:
Kevin Berry (University of Alaska Anchorage, US),  Jonas Hentati- Sundberg 
(Swedish University of Agricultural  Sciences), Amir Jina (University of Chicago, 
US), Matías Piaggio (International Union for the Conservation of Nature (IUCN), 
US), Jiangxiao Qiu (University of Florida, US), Inge van den Bijgaart (Gothenburg 
University)

Advisory board: Belinda Reyers (Centre for Sustainability Transitions, Stellenbosch 
University), Shakuntala Thilsted (Worldfish), Henrik Österblom (Stockholm 
Resilience Centre)

Local project partner: Indonesian Institute of Sciences (LIPI)

Other partners: Seafood Business for Ocean Stewardship (SeaBOS) and Round-
table on Sustainable Palm Oil (RSPO)

The Economics of 
Planetary Boundaries
Human activities are pushing the Earth system beyond its ‘plan-
etary boundaries’, risking catastrophic environmental change. 
Action is urgently needed, but well-intentioned policies designed 
to reduce pressure on a single boundary can, through economic 
feedbacks, lead to aggravation of other pressures. Which policies 
would keep humanity within the Earth’s safe operating space 
while meeting other sustainable development goals? This ques-
tion, of monumental importance for the future of humanity, is 
what the project The Economics of Planetary Boundaries aims 
to answer. 

The project is also funded by Formas with SEK 20 000 000 
for four years also as part of the call “Realising the global sus-
tainable development goals 2019”. The interdisciplinary research 
team, consisting of economists and environmental scientists, 
will develop and validate an economic-environmental integrat-
ed assessment model (IAM) that captures the most important 
aspects of the two-way interaction between the global economy 
and the Earth system within which the economy is embedded. 

The planetary pressures are related physically and through 
their drivers in terms of human activities, and reducing a plan-
etary pressure can make it more difficult to fulfil the United 
Nations Sustainable Development Goals (SDGs). For instance, 
not converting natural forest cover to agricultural land could 
potentially conflict with SDG 2, ‘Zero hunger’. Furthermore, the 
reaction of economic agents to attempts at alleviating one plan-
etary pressure can have negative side-effects on other pressures 
or make it more difficult to fulfil other SDGs. 

A starting point for the project is a previous study, involving 
several project participants, which highlighted the centrality of 
the food and energy sectors for planetary pressures1. This point-
ed to clear relationships between the planetary boundaries and 

other sustainable goals, such as ending hunger. It also showed 
that policies enacted to address one environmental issue, such 
as a tax on fossil fuel to combat climate change, can have unin-
tended effects on other planetary boundaries, such as increased 
land use in agriculture to grow biofuels.

Practically, project activities will consist of a combination of 
theoretical modelling and empirical work to make the model 
quantitatively relevant. The model will then be used to analyse 
various policies that could be enacted to address planetary pres-
sures. The policies considered will be determined based on sur-
veys and other forms of interactions with relevant stakeholders.

The work within the project aims to integrate social and nat-
ural sciences and this is reflected in the cross-disciplinary com-
position of the team.

A sustainable and 
resilient food system
Changing the way we produce, process and consume food is one 
of the world’s most pressing questions. Food and agriculture are 
at the very heart of global commitments such as the Paris Cli-
mate Agreement and the 17 UN Sustainable Development Goals. 
Therefore, transforming the food system is key to transforming 
the whole of society for greater alignment with sustainable de-
velopment and resilience.

Beijer Institute researchers are part of the large research pro-
gramme Mistra Food Futures (MFF), funded by The Swedish Foun-
dation for Strategic Environmental Research (Mistra). The over-
arching aim of MFF is to create a science-based platform to enable 
transformation of the current Swedish food system into a future 
system that is sustainable (in all three dimensions: environmental, 
economic and social), resilient and delivers healthy diets. 

The work is being carried out by a transdisciplinary consort-
ium where key scientific perspectives are combined and inte-
grated, and where the scientific process of systematic inquiry is 
pursued in close collaboration with non-academic partners from 
all parts of the food system, including private companies, non- 
government organisations and government agencies. MFF will 
also initiate transformation through activities applied together 

with food system actors, through supporting ongoing  activities 
and through dissemination and curation of cutting-edge sci-
ence to relevant industry and policy actors.

Therese Lindahl is co-leader of Work Package 7 Developing 
strategies for food system transformation, which will investigate 
behavioural drivers and constraints for a sustainability shift 
in the production and consumption segments and in various 
mid-level value chain segments. It will also investigate how 
policy related to consumption and production can be designed 
to transform behaviour that supports sustainable development 
and resilience of the food system.

Programme host: 
Swedish Agricultural University (SLU). Other  academic partners are Stockholm 
 Resilience Centre (SRC), and Swedish Innovation Institute (Rise).

Total amount to MFF: 64 000 000 SEK

Total amount to WP7: 5 840 000 SEK (of which ~2 920 000 SEK to the Beijer Institute).

Duration: 4 years, January 2021-December 2024

Work package leaders: Therese Lindahl (Beijer Institute) and Helena Hansson 
 (Swedish University of Agricultural Sciences, SLU)

Other members from the Beijer Institute: Malin Jonell

Programme website: mistrafoodfutures.se

What makes effective climate 
policies politically feasible?
Another aspect of climate and environmental policies is being 
studied in a major research project led by Therese Lindahl. For 
climate policies to be effective, they must have the intended ef-
fect and different policies must not counteract each other. To 
function, they also have to be politically and publicly acceptable. 
In democratic societies, political decisions are the outcome of 
a process influenced by the opinions of both voters and poli-
ticians. The project What makes effective climate policies polit-
ically feasible aims to study the attitudes of voters and politi-
cians to different climate policies, to tease out the determinants 
of political feasibility of climate policies focusing on taxes on 
emissions. Voter attitudes will be studied using surveys and ex-
periments, in order to uncover how various aspects of proposed 
policies, such as how the tax revenues generated are used, affect 
voters’ opinions, and to determine how these opinions vary with 
individual characteristics, such as income, geographical resi-
dence and ideological leanings. The attitudes of politicians will 
be evaluated using transcripts of parliamentary debates. The re-
sults from these empirical studies will then be combined with 
outputs from economic models to identify efficient policies that 
are also politically feasible.

Amount received (all to Beijer): ~9 600 000 SEK
 
Funder: Formas

Duration: 4 years, January 2021-December 2024

Principal Investigator: Therese Lindahl (Beijer Institute)

Other project-members from Beijer Institute: Gustav Engström and Johan Gars

Impacts

Actions

Biosphere SocietyInequality

Amount received (all to Beijer): 20 000 000 SEK (of which 3 700 000 to Beijer)

Funder: Swedish research council for sustainable development, Formas

Duration: 4 years, January 2021-December 2024

Project team:
Principal Investigators: Johan Gars (Beijer Institute) and Daniel Spiro (Uppsala 
University). Team members: Lint Barrage (University of  California Santa Barbara), 
Sarah Cornell (Stockholm Resilience Centre, Stockholm University), Gustav 
Engström (Beijer), Peter Søgaard Jørgensen (Global Economic Dynamics and 
the Biosphere and Stockholm Resilience Centre), Steven Lade (Stockholm 
Resilience Centre and The Australian National University), Chuan Zhong Li (Beijer 
Institute and Uppsala University), Daniel Moran (Norwegian University of Science 
and Technology) and Arthur van Benthem (The Wharton School, University 
of Pennsylvania). There will also be four PhD students involved in the project. 
Fei Ao (Uppsala University) has been involved from the start. Daniel Itzamna 
 Avila-Ortega has just been recruited and will be based at Stockholm Resilience 
Centre (Stockholm University).

[1]
Engström G., J. Gars, C. K. Krishnamurthy, D. Spiro, R. Calel, T. Lindahl and B. 
Narayanan. 2020. Carbon pricing and planetary boundaries. Nature Communi-
cations 11(4688).
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For the third cohort of the Beijer Young 
Scholars Programme (BYS3), 2021 marked 
the third year of the project and, unfor-
tunately, the second year in a row where 
Covid-19 made it impossible to gather the 
whole group in person. Instead, members 
continued to rely on a series of quarterly 
online meetings and, ultimately, an en-
thusiastic three-day online workshop in 
May 2021, organised by the group mem-
bers themselves and structured around 
three sessions. 

The first session,  “Connect and Gather”, 
provided time for everyone to update 
each other on their life and work, with a 
focus on challenges faced during the past 
year and current and future projects. The 
collaborative paper on climate change 
and Covid-19 (Reimagining our shared cli-
mate future in a post-pandemic world, in 
review) was also presented, with a discus-

The Beijer Young Scholars

sion about the process facilitated by lead 
author Elsa Ordway. The paper, an out-
come from last year’s BYS3 annual meet-
ing, uses science-fiction prototyping to 
describe scenarios of environmental and 
economic outcomes accruing from deci-
sions made in the wake of the pandemic. 

The second session, “Share and Explore”, 
focused on the challenges of interdisci-
plinarity, with an exploration of methods, 
questions and norms within different 
disciplines. The lively discussion was en-
riched by contributions from Beijer chair 
of the board Neil Adger and provided the 
basis for a model that will be replicated 

“The group is now exploring ways 
of capturing insights emerging 
from these online interactions, 
with the aim of developing 
content that will be also relevant 
for future BYS cohorts”

from now on during quarterly meetings: 
one person presents a specific work of 
their own or characteristic of their dis-
cipline and a discussant from a differ-
ent discipline provides some reflections 
on similarities, differences and potential 
ground to connect. This creates a vibrant 
and highly appreciated exchange within 
the group.

Exploration of methods, 
questions and norms within 
different disciplines.

Challenges faced during 
the past year and current 
and future projects.

Teaching, work-life balance, 
career uncertainties, individual 
versus collective leadership.

The final session, “Navigate and Support”, 
centred on the peer support that BYS can 
provide to each other when it comes to 
navigating the highs, lows and nitty- gritty 
of their journeys as early career research-
ers. Topics included teaching, work-life 
balance, career uncertainties, individual 
versus collective leadership and, again, 
disciplinary expectations. Insights from 
Beijer directors Anne-Sophie Crépin and 
Carl Folke emphasised the value of bring-
ing people together and opening new 
spaces for creative thinking. The group is 
now exploring ways of capturing insights 
emerging from these online interactions, 
with the aim of developing content that 

will be also relevant for future BYS co-
horts – a “digital space” that becomes the 
natural home of each BYS cohort and acts 
as a bridge between cohorts.

Connect
&

Gather Share
&

Explore

Navigate
&

Support



The Beijer Institute has been collaborating actively with the Euro-
pean Association of Environmental and Resource Economists 
(EAERE) for many years. Several former Beijer board members 
are fellows of the association or recipients of its lifetime achieve-
ment award. The Beijer Institute is an institutional member of 
EAERE and Anne-Sophie Crépin served on its council 2008-2011. 
The association organises an annual conference, which is one of 
the main meeting arenas for researchers working at the inter-
face between economics and the environment. It attracts schol-
ars from the whole world and several Beijer Institute research-
ers attend the conference regularly. Anne-Sophie Crépin reports 
from behind the scenes as part of the scientific committee:

“This year, the 26th conference of the association was or-
ganised by Technische Universität Berlin (TU Berlin) and Hum-
boldt-Universität zu Berlin (HU Berlin) and, for the second time 
in its history, it was held online. Being in the Scientific com-
mitte allowed me to gain a much better understanding of all the 
thinking and planning required for the organisation of a large 
and high-quality conference.

More than 2500 papers were submitted and the committee 
received great support from several hundred reviewers, who read 
up to 10 full papers each. We also benefited from the invaluable 
help of the local organising committee and its supporting team 
of Excel wizards, who helped us sort and analyse the results of the 
reviews. Thanks to them and my fellow co-chairs, I felt we had in 
place an efficient and fair process to select almost 900 hundred 
papers of good quality to be presented at the conference. 

Researchers regularly devote a substantial amount of their 
time to the community to assure the quality of science produced 
by others. This means reading and evaluating the work of peers 
as a reviewer or a discussant in a conference and contributing to 
organise arenas where this work can be assessed and discussed, 
such as scientific conferences and journals. 

The conference included three very interesting plenary ses-
sions: one panel session on sustainable finance and two plena-
ry lectures by Valentina Bosetti (Bocconi University, Italy) and 
Joseph Stiglitz (Columbia University, US). Stiglitz talked about 
the social cost of carbon and the multiple difficulties involved 
in assessing it in a proper way. Bosetti highlighted the complex 
landscape of integrated assessment modelling and investigat-
ed what environmental economics can contribute to the energy 
transition debate. 

There are pros and cons of having a conference fully online. 
One obvious challenge is that people are participating across 
multiple time zones. I also desperately missed having a phys-
ical meeting space where I could meet colleagues in more in-
formal way and discuss the content of a presentation we had 
just attended or some potential future collaboration. The local 
organisers had taken substantial efforts to organise virtual areas 

for such discussions and meetings. However, participants were 
tired after participating in the online scientific sessions and it 
was difficult to gain the same attendance and social exchange 
as would have been offered in a physical location. 

However, I had the feeling that the online format and, in par-
ticular, the Q&A functions available for the plenaries allowed more 
people to dare to ask questions. This contributed to really interest-
ing discussions in the sessions I attended. The online format also 
allowed people to join the conference who normally would not 
have undertaken the long travel – and all this for a tiny fraction of 
the CO2 emissions that conference travel usually generates.”
By Anne-Sophie Crépin, Deputy Director

26th conference of the European 
Association of Environmental 
and Resource Economists

Conferences

NAS Workshop - Progress, 
Challenges, and Opportunities 
for Sustainability Science

The Beijer Institute took an active part in the design and con-
tent of the public workshop Progress, Challenges, and Opportu-
nities for Sustainability Science organised by the US National 
Academies of Sciences, Engineering, and Medicine, held online 
30 November-2 December, 2020. The aim of the workshop was 
to review the state of cutting edge research that can help soci-
eties meet the goals of sustainable development. It also aimed 
at providing scientific input to the Grand Challenges in Science 
initiative of the National Academy of Sciences (NAS) and to the 
first Nobel Prize Summit Our Planet, Our Future (see page 34-35).

The workshop was designed by a Steering Committee of se-
lected NAS members. It was structured around six themes that 
research has shown to be important in the pursuit of sustaina-
bility: (1) measuring progress toward sustainable development; 
(2) promoting equity and justice in sustainability efforts; (3) 
adapting to shocks and surprise; (4) fostering innovation for 
transformational change; (5) linking knowledge with action; and 
(6) managing and governing complex nature-society systems. 
Each theme was addressed in a panel featuring presentations 
by, and discussions among, a half-dozen or so leading scholars 
from around the world. 

The Beijer Institute was deeply engaged in themes (1), (3) and 
(4), which featured presentations and discussions by Beijer Insti-
tute researchers, Fellows and board members. The full workshop 
agenda, together with a set of background readings and videos 
of all the sessions and selected speaker presentations, can also 
be accessed on the NAS website (nationalacademies.org). 

Steering committee:
Pamela Matson (Stanford University), William Clark (Harvard University), Arun 
Agrawal (University of Michigan), Partha Dasgupta (University of Cambridge), 
Ruth DeFries (Columbia University), Carl Folke (the Beijer Institute), Robert O. 
 Keohane (Princeton University), Diana Liverman (University of Arizona) and 
Stephen Polasky (University of Minnesota).

Conferences

Commoning the Anthropocene

Several Beijer Institute researchers were involved in organising 
and developing the programme for the conference ‘Commoning 
the Anthropocene’, hosted by the International Association for 
the Study of the Commons (IASC), Arizona State University and 
the University of Arizona. It was part of the 18th global IASC con-
ference (Our Commons Future) 2021 which consists of a series of 
themed virtual conferences set to take place over the year. Bei-
jer Institute programme director Marty Anderies, professor at 
the School of Sustainability at Arizona State University, was the 
conference chair for this particular conference, which aimed to 
bring together scholars interested in the role that the sharing of 
common resources (commoning) will play in the Anthropocene. 

In many ways in the Anthropocene we are more connect-
ed than ever, and increasingly exposed to abrupt changes and 
deep uncertainties. One example of the issues discussed at the 
conference was: ‘Are we seeing new types of global commons 
emerging because of the connectedness?’ Programme director 
Therese Lindahl found the topic highly stimulating:

“For example, that human societies now affect the moisture 
cycle presents  a very interesting and important  challenge for 
figuring out how to share this resource (often across borders) in 
regions where rain is scarce.” 

Steering committee:
Marty Anderies (Arizona State University), Arun Agrawal (University of Michigan), 
Anne-Sophie Crépin (Beijer Institute), Graham Epstein (University of Central 
Florida), Therese Lindahl (Beijer Institute), Jean-Denis Mathias (INRAE, France), 
Beril Ocakli (HU Berlin), Caroline Schill (Beijer Institute), Eduardo Sonnenwend 
Brondisio (Indiana University Bloomington), Sergio Villamayor-Tómas (Autonomos 
University of Barcelona), Abigail York (Arizona State University). 
2021anthropocene.iasc-commons.org 

“Another topic I found very interesting was related to seed 
systems, which include plant breeding, genetic material, diver-
sity and much more besides. Several studies presented at the 
conference gave examples of how new networks and forms of 
cooperation have developed, a form of commoning that can en-
hance the sustainability of seed systems.”

The conference, which took place on 21-23 April 2021, brought 
together participants in various live seminars, method work-
shops, networking events, pre-recorded talks and channels for 
sharing ideas.
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Tea harvesting in Kenya. The moisture cycle, vital for agriculture around the 
world, is an example of a common resource increasingly affected by human 
actions in the Anthropocene.

Scientific committee:
Anne-Sophie Crépin (Beijer Institute), Klaus Eisenack (HU Berlin, Germany) and 
Maria Loureiro (University of Santiago de Compostela, Spain). 
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High-level launch of 
the landmark review 
The Economics of Biodiversity
Beijer Fellow Sir Partha Dasgupta’s review, The Economics of Bio-
diversity, commissioned by the UK Treasury, presents the first 
comprehensive economic framework of its kind for biodiversity. 
It calls for urgent and transformative change in how we think, 
act and measure economic success, in order to protect and en-
hance our prosperity and the natural world. The launch on 2 Feb-
ruary, organised by The Royal Society, was introduced by HRH 
Prince Charles and UK Prime Minister Boris Johnson.

Grounded in a deep understanding of ecosystem processes 
and how they are affected by economic activity, the new frame-
work presented in the ‘Dasgupta Review’ sets out the ways in 
which we should account for nature in economics and decision- 
making.

Partha Dasgupta was the Beijer Institute’s first chair of the 
Board. In a preface to The Economics of Biodiversity, he acknowl-
edges the importance of cooperation with Beijer Institute found-
er, the late Karl-Göran Mäler, and the broader Beijer network of 
ecologists and economists that he helped to create.

“The Institute’s mandate made it possible, which was  unusual 
at that time, for ecologists and economists to conduct a regular 
series of workshops in ecological economics.”

Those workshops led to international research programmes, 
several of which led to the body of research on which the review 
is founded.

Beijer director Carl Folke was one of the reviewers of The Eco-
nomics of Diversity, together with several other Beijer Fellows.

Sir David Attenborough, the broadcaster and naturalist who 
has spent his life showing audiences around the world the mag-
ic of nature’s biodiversity, wrote a foreword to the review and 
attended the launch. In his words, “This comprehensive and im-
mensely important report shows us how by bringing economics 
and ecology face to face, we can help to save the natural world 
and in doing so save ourselves.”

Netflix documentary 
- Breaking boundaries: 
The science of our planet
The Netflix documentary Breaking boundaries: The science of 
our planet follows the scientific journey of Beijer Fellow Johan 
Rockström and the scientific team which established the nine 
planetary boundaries that humanity must stay within, not just 
for the stability of the planet, but also for our own future. The 
film is narrated by Sir David Attenborough.

The research underpinning the planetary boundaries frame-
work, first published in 2009, was led by Rockström and a group 
of 28 internationally renowned scientists, among them Beijer 
Director Carl Folke and several Beijer Fellows.

The framework is based on scientific evidence that human 
actions since the Industrial Revolution have become the main 
driver of global environmental change. The researchers wanted 
to define a “safe operating space for humanity” for the inter-
national community. Since then, the planetary boundaries con-
cept has generated enormous interest within science, policy and 
practice.

The key message in the film is that we still have time. The 
film also outlines four priorities for action: i) cut greenhouse 
gases to zero; ii) protect wetlands, soils, forests and oceans that 
absorb our impacts; iii) change our diets and the way we farm 
food; and iv) move to a circular economy.

Netflix has 204 million subscribers worldwide. A ten-minute 
trailer was previewed at the Biden Climate Summit in April 2021 
and Christiana Figueres has called it “probably the most impor-
tant documentary that has ever been filmed”.

In a new documentary, David Attenborough and Johan Rockström (above) 
examine biodiver sity collapse on Earth and how this crisis can still be averted.

HRH Prince Charles introducing the report The Economics of Diversity at a 
launch event organised by the Royal Society.

Student exhibitions on tipping 
points and food production
The past year featured two exhibitions organised within the Bei-
jer Institute’s collaboration with Swedish design firm Svenskt 
Tenn and Beckman’s School of Design. Through the Kjell and 
Märta Beijer Foundation, Svenskt Tenn’s profits support re-
search at the Beijer Institute. 

The exhibition Tipping Points was shown 8-21 September, 
2020, at the Svenskt Tenn store in Stockholm. In this exhibition, 
students in Visual Communication interpreted Beijer Institute 
research with humour, imagination and empathy, focusing spe-
cifically on the scientific concept of tipping points. Nature is of-
ten exposed to gradual environmental impacts, but ecosystems 
do not always respond gradually. Instead, they can become more 
sensitive to sudden events, such as storms, floods, and fires, 
which can cause them to suddenly tip over into a whole new 
state that is very difficult and expensive, or even impossible, 
to reverse. With knowledge of what leads to tipping points, the 
warning signals can be acted upon in time.

At the Tipping Points exhibition, visitors could see, among 
other things, new warning labels for everyday products, draw-
ing customers’ attention to the climate impact. They could also 
visit a museum of materialism and say a collective goodbye to 
it, and participate in several games, both digital and analogue, 
reflecting on the consequences of individual actions in a larger 
perspective.

In the 2021 exhibition Food for Thought, shown 14-21 April, 
students interpreted research on food production, consump-
tion and adaptation, hoping to motivate visitors to make better 
choices for the climate. The exhibition drew attention to what 
we will eat in the future, how food will be produced, what be-
havioural changes are required according to research and how 
today's attitudes are related to tomorrow's changes. 

Food for Thought included diverse works such as an installa-
tion that allowed viewers to share dinner with someone from 
the future and listen to their thoughts on how the food industry 
has changed over time; a shopping basket divided proportional-
ly in line with the EAT-Lancet Commission’s recommendations; 
and a line of packaging designed to be totally honest and clearly 
showing the product’s content and environmental impact. 

When preparing for these two exhibitions, the students at-
tended lectures and tutorials provided by Beijer Institute re-
searchers and colleagues from GEDB and Stockholm Resilience 
Centre, covering diverse viewpoints of the subjects at hand, as 
part of their five-week course in Visual Communication. 

The exhibitions demonstrated how visual communication 
can help make complex research findings more accessible to 
the general public. They were also a valuable experience for 
students, according to Samira Bouabana, director of the Visual 
Communication programme at Beckmans.

 “For the students, it is both an exercise in research, to absorb 
complex material, and in design – to find ways to visualise parts 
of that material. For us, it is a fantastic opportunity to work with 
such up-to-date and important material, directly from the re-
searchers themselves.”

Student exhibition Food for Thought. Photo: Svenskt Tenn.

Detail from the exhibition Tipping Points. Photo: Svenskt Tenn.
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Policy advice for a sustainable 
seafood industry
Wild caught or farmed seafood can play a major role in the vital 
transformation to more sustainable and healthy diets worldwide. 
However, unlike its counterparts on land, the seafood industry 
encompasses a vast variety of species and production methods. 
In order to facilitate future transformation, Beijer Institute re-
searchers and colleagues from Stockholm Resilience Centre and 
RISE Research Institutes of Sweden have produced a series of 
five policy briefs, providing clear guidance and advice to author-
ities, companies and consumers on actions that can increase 
consumption of sustainable and healthy seafood. The briefs are 
in Swedish and focus largely on Swedish conditions.

The policy briefs were produced within the research project 
Seawin, funded by the Swedish research council for sustaina-
ble development Formas. Seawin is a transdisciplinary project 
with members from a range of academic institutions, retailers, 
 authorities and NGOs.

Recommendations in the briefs include measures to increase 
production and intake of less well-known species, not least spe-
cies that are more nutritious than e.g. prawns and that are indig-
enous to Sweden, and to develop new products that can tempt 
consumers to try new species, like mussels, algae or carp. The 
briefs also cover the reasons for overuse of antibiotics in aqua-
culture and ways to curb it.
www.seawin.earth

Seafood companies act on 
science-based goals to save 
the oceans
For the first time in the history of seafood production, ten of the 
largest seafood companies in the world have committed to a set 
of time-bound and measurable goals that will ensure the indus-
try becomes more sustainable. The goals are the result of four 
years of dialogue through the science-industry initiative Seafood 
Business for Ocean Stewardship (SeaBOS).  SeaBOS is a unique 
collaboration between scientists and seafood companies operat-
ing in the wild capture, aquaculture and feed production sectors.

During a dialogue in October 2020, the companies agreed a 
number of goals to achieve their original commitments from 2016.

By the end of 2021, SeaBOS members will:

• Eliminate IUU fishing and forced, bonded and child labour in 
their operations– and implement measures to address those 
issues in their supply chains – with public reporting on pro-
gress in 2022 and 2025. 

• Extend the collaboration with the Global Ghost Gear Ini-
tiative to solve the problem of lost and abandoned fishing 
gear; and combine to clean up plastics pollution from global 
coasts and waterways.

• Agree on a strategy for reducing impacts on endangered spe-
cies and the use of antibiotics.

• Set CO2 emissions reduction goals and reporting approaches 
for each company.

SeaBOS members acknowledge that climate change is having a 
significant impact on seafood production and that they can all 
do their share through their own emissions reductions targets 
and advocacy for implementation of the Paris Agreement. 

SeaBOS members highlight the need for government regula-
tions to support sustainable fisheries and aquaculture manage-
ment, to effectively mitigate climate change risks and impacts, 
and provide for ‘climate-smart’ seafood production.

In May 2021, a virtual SeaBOS working meeting took place to 
report on progress towards meeting the set goals and commit-
ments and moving forward with the focus on transformational 
change, with a strong readiness to push the frontiers of what 
the seafood industry can do to be better stewards of the ocean. 

Unique collaboration guided by 
science-based solutions
Together, SeaBOS members represent over 10% of global sea-
food production and over 600 subsidiary companies globally.

SeaBOS is the result of a science-based identification of “key-
stone actors” in global seafood carried out by Stockholm Resil-
ience Centre (SRC) in collaboration with the Beijer Institute and 
the GEDB Program at the Royal Swedish Academy of Sciences, 
together with Stanford University’s Centre for Ocean Solutions 
and Lancaster University. This work was led by a strategic team, 
with Henrik Österblom (SRC) in a central role, which not only 
established SeaBOS, but also ensured that it is built on best 
available science. Her Royal Highness Crown Princess Victoria 
of Sweden has been involved since the start in 2015, providing 
consistent support and participating in events.

The scientific work is funded by the Walton Family Founda-
tion, the David and Lucile Packard Foundation and the Gordon 
and Betty Moore Foundation.
www.seabos.org 

The Blue Food Assessment
An increase in the consumption of “blue food”, which is a term 
for all edible aquatic organisms – including fish, shellfish and 
algae – from marine and freshwater production systems, is a key 
part of a healthy food future. However, greater clarity is needed 
to achieve this while staying within the planetary boundaries 
for food. Sustainably scaling blue food could unlock huge health, 
environmental and economic opportunities, including job crea-
tion and improved livelihoods. It also provides a unique chance 
to counter some of the most urgent challenges facing our ocean 
and human health.

The Blue Food Assessment (BFA) initiated in January 2020 is 
a coalition of international researchers working to put blue food 
at the heart of the global food policy agenda. The initiative is co-
chaired by Beatrice Crona of GEDB and Beijer Fellow Roz Naylor 
(Stanford University), and involves Beijer Institute researchers 
Patrik Henriksson, Malin Jonell and Max Troell.

Above: Farming of microalgae, which are widely used for production of Omega 
3 for human consumption or as fish feed in salmon farming. Below: Seaweed 
harvesting in Myanmar lake. 

The BFA aims to conduct a robust, high-impact scientific ass-
essment of how the extraordinary diversity of blue foods aff-
ects their contributions to nutrition and their environmental 
impacts and spurs local and national economies. The initiative 
positions itself as a key scientific assessment that underpins 
discussions at a number of high-profile global events and food 
forums, including the UN Food System Summit on 23 September 
2021. 

The BFA brings together over 100 scientists from more than 
25 institutions. Nine peer-reviewed papers will be published 
across the Springer-Nature journals in the course of 2021, and a 
Report for Decision-makers will be made available at the official 
launch on 15 September 2021. 

The nine scientific papers cover diverse perspectives. For in-
stance, the paper on blue food and nutrition presents a novel 
aquatic foods nutrient composition database that highlights 
aquatic food diversity and its nutritional contributions by nu-
trient and nation. The paper on environmental performance 
provides standardised estimates of the environmental pressures 
stemming from blue food production, while the paper on small-
scale producers offers a new framework for understanding the 
diversity of small-scale actors.

Activities 
In 2020, the second UN Ocean Conference would have brought 
together the global ocean community to assess and catalyse pro-
gress towards the implementation of Sustainable Development 
Goal 14 (“Life Below Water”). Given Covid 19, a series of ‘Virtual 
Ocean Dialogues’ were held in June 2020 instead. Beatrice Crona 
and other members of the BFA core team participated at this 
forum as speakers and panellists.
www.bluefood.earth

In the media
Beijer Institute researchers are sought after as lecturers and ex-
perts and are regularly interviewed in the media. Some also con-
tribute actively to the public debate by writing opinion pieces 
and participating in podcasts. Scientific articles are often gain-
ing much attention in international media. For more detailed in-
formation, read under the heading Staff members’ publications 
and activities in the Appendix.
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Nobel Prize Summit 
- Our Planet, Our Future
The first Nobel Prize Summit Our Planet, Our Future, brought to-
gether Nobel Prize laureates, scientists, policy makers, business 
leaders, and youth leaders to explore the question: What can be 
achieved in this decade to put the world on a path to a more 
sustainable, more prosperous future for all of humanity? 

The summit took place on 26-28 
April, 2021 and was the result of a 
collaboration between the Nobel 
Foundation, the US National Acad-
emy of Sciences, The Potsdam In-
stitute of Climate Impact Research, 
the Stockholm Resilience Centre and 
the Beijer Institute. 

Over three days, the virtual event 
combined keynotes and stimulating dis-
cussions with live performance and theatre. 

Speakers explored solutions to some of hu-
manity’s greatest challenges: climate change and biodi-
versity loss, increasing inequality, and technological innovation 
in support of societal goals. The summit asked: What can we 
learn from our collective response to the global pandemic? And, 
how can societies distinguish facts from fiction in a new infor-
mation ecosystem?

By the end of the three days, a scientific statement signed 
by 126 Nobel Laureates was issued, intended for world leaders 
and UN meetings, like the UN Food Systems Summit (September 
2021, New York, USA), the UN Biodiversity Conference (October 
2021, Kunming, China) and the UN Climate Change Conference 
COP26 (December 2021, Glasgow, Scotland).

White paper - Our Future in the Anthropocene
Beijer Institute director Carl Folke led the work on the scientific 
“White Paper” for the Nobel Prize Summit, Our Future in the 
Anthropocene Biosphere, which was published in the journal 
Ambio. The team of authors included colleagues from the  Beijer 
Institute and Stockholm Resilience Centre, as well as several 
Beijer Fellows.

The paper established that humanity is now the dominant 
force of change on the planet and that human actions are 
threatening the resilience and stability of Earth’s biosphere. 
It summarised recent research on the scale of human activity 
showing that 75% of Earth’s ice-free land is directly altered as 
a result of human activity, with nearly 90% of terrestrial net 
primary production and 80% of global tree cover under direct 
human influence.

Furthermore, rising greenhouse gas emissions means that 
within the next 50 years one-to-three billion people are project-
ed to experience living conditions that are outside of the climate 
conditions that have served civilizations well over the past 6,000 
years, depending on how population and climate scenarios play 
out, according to the report’s summary.

“Humanity must become effective stewards of our own future 
in the biosphere. About 96% of all mammals by weight are us, H. 
Sapiens, and our livestock, cattle, sheep and pigs. Just 4% are wild 
mammals like elephants, buffalo or dolphins,” said Carl Folke.

Instead of listing well-known solutions such as wind power, 
solar power or plant-based diets, the researchers pointed to the 
barriers stopping progress. Two of the greatest barriers are un-

sustainable levels of inequality and technology that 
undermines societal goals. 

Co-author Victor Galaz, Deputy Director 
of the Stockholm Resilience Centre and 

Beijer Institute programme director 
said:  “We have to act forcefully in ways 
that redirects technological change 
towards planetary stewardship and 
responsible innovation.”

According to the authors, this 
is a time when science is needed 
more than ever. Science provides 

Format: 
The Main Stage format was developed to attract a wide audience, with Nobel 
Laureates, leading politicians, thought leaders, scientists, and youth leaders 
among the participants. Various formats were used and interactive elements in 
the forms of questions, a chat room and a video pledge booth, were included 
in the program. A collaboration with the Theatre of War production concluded 
the Main Stage program. The Greek play Oedipus was performed by actors and 
Nobel Prize laureates, followed by a discussion with the audience.

The two Academic Science Sessions were open to everyone to watch but partici-
pation in the discussions was by invitation only.

There were 12 Solution Sessions on the final day of the summit, arranged in close 
collaboration with partner organisations, focusing on solutions and disseminating 
the content more widely.

Facts:
 » 27,838 people from 210 countries registered for the Summit

 » People from 117 countries were active in the chat room during the first session 

 » Over the three days there were over 21,500 unique visitors to the platform

 » The Main Stage programme was watched live by between 10,000 and 
15,000 people

 » The first Academic Science session was followed by 1200 people live and 
the second by 625 people

 » The content was published as a video on demand on the Nobel Prize 
 YouTube channel after the Summit. In the first few weeks various sections of 
it have had almost 35,000 views

 » 38 Nobel Prize laureates were actively involved in the Summit

 » 126 Nobel Prize laureates signed the Call for Action

 » The article in Ambio had been downloaded more than 20,000 times by mid-
June 2021

Media coverage
 » The Summit attracted significant media attention, with more than 300 

 registered journalists attending from all over the world 
 
 » Media such as the BBC, the New York Times, the Economist, National 

 Geographic and Science were present

 » The Summit was reported by the media in 42 countries and the top articles 
had a potential reach of over 71 million people

 » The total number of articles was well over 500 by mid-June

Social media and YouTube
Nobel Prize channels:

 » 3.5 million impressions on Facebook

 » 2.4 million impressions on Twitter

 » 820,000 impressions on Instagram

 » 770,000 impressions on LinkedIn

 » On average every summit-related post reached more than 90,000 people on 
Facebook alone

 » By mid-June the YouTube playlist of sessions from the event had a total of 
34,200 video views. This will only continue to build over time

HRH Crown Princess Victoria of 
Sweden opening the science session 
of the Nobel Prize Summit. 
Photo: Clément Morin

informed consensus on the facts and trade-offs in times of mis-
information and polemics. New narratives based on science and 
with them action for transformation that reconnects develop-
ment to the biosphere foundation are urgently needed, said the 
authors, concluding that nurturing resilience is of great sign-
ificance in transformations towards sustainability. It will require 
collective action on many fronts and active biosphere steward-
ship of human actions that lead to prosperous futures within 
planetary boundaries.

Moderator Karolin A. Johansson and 
Carl Folke. Photo: Clément Morin

Science as the foundation for action
The Beijer Institute and Stockholm Resilience Centre was heav-
ily involved in organising the two Science sessions. The first fo-
cused on the role of science in supporting transformations to-
wards global sustainability and resilient societies. The broadcast 
commenced in Stockholm University’s grand lecture hall Aula 
Magna with strong opening remarks from Göran K. Hansson, 
Secretary General of the Royal Swedish Academy of Sciences, 
and HRH Crown Princess Victoria of Sweden, advocate alumni 
to the UN Sustainable Development Goals.

The Crown Princess Victoria invoked the image of the giant 
ship that had recently blocked the Suez Canal, and how after 
days of tugging and digging with comparatively tiny excavators, 
it was the tide that finally came to the rescue. 

“Despite all our human efforts, in the end we depend on na-
ture to help us”, she said.

Four keynote speakers then set the stage for discussions, Carl 
Folke, Pamela Matson (Stanford University), Beijer Fellows Sir 
Partha Dasgupta (University of Cambridge), and Jane  Lubchenco, 
(Deputy Director for Climate and Environment in the White 
House Office of Science and Technology Policy). Among other 
things, Partha Dasgupta called for the abolition of misguided 
subsidies that harm the environment:

“It is an institutional failure”, he said, “Nature is our home, 
but we pay ourselves to exploit rather than protect our home.”

The keynote speeches were then commented on by the 
editors- in-chiefs of three of the world’s most prestigious science 
journals Richard Horton of The Lancet, Magdalena Skipper of 
Nature and Holden Thorpe of Science.

Rosina Bierbaum of the University of Maryland moderat-
ed a panel dialogue with its sights set on global science based 
solutions with Brian Schmidt, Nobel Laureate in physics, Yuan 
Tseh Lee, Nobel Laureate in chemistry, Marica McNutt, (Presi-
dent NAS) and Hans Joachim Schellnhuber, (Potsdam Institute 
for Climate Impact Research).

The second day of the science sessions had two exciting panel 
dialogues. The first, moderated by Lena Srivastava, focused on 
Breakthroughs in Technologies and Social Innovations for Resil-
ient Societies and Global Sustainability, and the second, mod-
erated by Rosina Bierbaum, entitled Towards Sustainable Fu-
tures: Governance, Inclusiveness and Stewardship. Contributors 
included the three Nobel Laureates Jennifer Doudna (chemistry), 
Joe Stiglitz (economics), and Sir Richard Roberts (physiology or 
medicine), as well as Karen Seto, Frank Geels, Jane Lubchenco, 
Gretchen Daily, and Eduardo Brondizio. 

Nobel Laureates: “Humanity is taking colossal risks.”
Based on the White Paper the Summit discussions generated a 
scientific statement, now signed by a record 126 Nobel Laureates 
and many other leading scientists, imploring leaders to act:

“Without transformational action this decade, humanity is 
taking colossal risks with our common future.” “Time is running 
out to prevent irreversible changes to the Earth’s biosphere. The 
long-term potential of humanity depends upon our ability today 
to value our common future. Ultimately, this means valuing the 
resilience of societies and the resilience of the Earth’s biosphere.”

The statement, whose signatories included Nobel laureates 
such as Brian Schmidt, the Dalai Lama, Steven Chu, Shirin Ebadi, 
Jennifer Doudna, Alice Munro and Paul Nurse, was submitted to 
the United Nations Secretary General and also to G7 president 

Boris Johnson in advance of the G7 summit in the UK on 11-13 
June 2021. It called on leaders to take action to halve greenhouse 
gas emissions and reverse nature loss by 2030.

By the end of this first Nobel Prize Summit, Carl Folke was 
optimistic about how different disciplines of science had come 
together:

“It is fascinating to have such different entry points, but 
reaching the same conclusion. It’s a breakthrough that we’re not 
arguing about the major challenges any more. We agree that a 
transformation is needed for the benefit of humankind.”
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Stockholm Resilience Centre

The close collaboration with the Stockholm Resilience Centre 
(SRC) continues to be highly productive, with numerous syn-
ergies and benefits through joint projects, grants, workshops 
and publications. SRC researchers are engaged in the Beijer’s 
research programmes, as well as in major research grants, and 
Beijer researchers are active as theme leaders at the SRC and 
collaborate and participate in seminars, teaching, supervision, 
projects etc. The communication, outreach and policy engage-
ments of the Beijer Institute are substantially enhanced by its 
collaboration with the SRC. 

Collaborations
The Global Economic Dynamics 
and the Biosphere (GEDB) 
Academy Programme

The GEDB Academy Programme – New Approaches to the Grand 
Challenge: Global Finance, Global Health and the Biosphere – 
 focuses on two broad areas of research. The first, Biosphere 
 Finance, studies finance and capital markets linked to the lat-
est research on planet Earth as a system. This research area, in 
largely uncharted terrain, is now rapidly emerging, and GEDB is 
leading the way. 

A recent paper has revealed that current financial risk frame-
works primarily focus on financial materiality and risks to the 
financial sector, but that their failure to account for externalities 
created by these investments will aggravate climate and other 
environmental change and push current sustainable finance in-
itiatives off course1. 

Engagement among companies and financial actors is swift-
ly expanding and throughout the year GEDB researchers have 
been involved with various actors such as banks and investment 
companies. 

Sustainable Finance Lab
Furthermore, complementary funding has been granted for 
sustainable finance with a new centre to promote sustainable 
finance. The Sustainable Finance Lab, which was launched on 
11 June 2021, aims to increase the focus on the social and envi-
ronmental sustainability of Swedish and international financial 
markets. The five-year centre, funded by Sweden’s innovation 
agency Vinnova, with SEK 47 million, is designed to create an in-
ternationally leading competence centre for sustainable finan-
cial markets. Among other things, it will focus on new thinking 
about risk and opportunities, sustainability norms and policies 
as well as transformation, technology and innovation.

The founding partners of the Sustainable Finance Lab (SFL) 
are GEDB and the Stockholm Resilience Centre, together with the 
Royal Swedish Institute of Technology (KTH), Luleå University, 
Gothenburg University, Stockholm School of Economics Institute 
for Research, and the Swedish Environmental Research Institute.

GEDB executive director Beatrice Crona will serve as its 
vice-director, with a particular focus on the science-based as-
sessment of impacts.
www.sustainablefinancelab.se

Global Health and Biosphere Stewardship
The second broad area of research is on Global Health and Bio-
sphere Stewardship and there are collaborations with several 
research groups including medical professionals, psychologists, 
behavioural economists and food actors, tackling everything 

from antibiotic resistance to human health, habitats and food 
production. This research is linked to the ambition to support 
innovation and the asset management of landscapes, seas and 
the biosphere as a whole. Work has focused on the Blue Food 
Assessment and the risks and resilience of the global food pro-
duction system. An interesting article was published during the 
year that provides guidelines on the sustainable and fairer use of 
the ocean, taking into account increasing interactions between 
sectors such as fishing, drilling and shipping that risk side-lining 
efforts for ocean equity and sustainability2. 

The work on building antimicrobial resilience and health, 
evolution and biosphere stewardship is progressing nicely, with 
new analyses underway. For instance, an article on how, where 
and when it is best to combat anti-microbial resistance has been 
published, introducing a new online platform that will be an ac-
cessible database with searchable evidence about what works, 
for whom and under what conditions3.

GEBD is a significant channel for research, synthesis and syn-
ergies between the Beijer Institute and the Stockholm Resilience 
Centre and our diverse activities. Last year’s achievements are 
described in the GEDB Annual Report 2020. 

GEDB is funded by the Erling-Persson Family Foundation.
www.gedb.se

[1]
Crona, B.I., C. Folke, and V. Galaz. 2021. The Anthropocene reality of financial 
risk. One Earth 4(5): 619-628.

[2]
Crona, B.I., E. Wassenius, K. Lillepold, R. Watson, L. Selig, C. Hicks, H. Österblom, 
C. Folke, J.-B.  Jouffray, and R. Blasiak. 2021. Sharing the seas: a review and anal-
ysis of ocean sector interactions. Environmental Research Letters 16:063005.

[3]
Wernli, D., P.S Jørgensen, E.J. Parmley, M. Troell et al. 2020. Evidence for action: 
A One Health learning platform on interventions to tackle antimicrobial resist-
ance. Lancet Infectious Diseases 3099(20):1-5.

Stanford collaboration
Work with two significant grants – Advancing Fundamental 
Knowledge of Natural Capital, Resilience and Biosphere Steward-
ship and Fundamental Research in Biosphere-based Sustainabili-
ty Science – from the Marianne and Marcus Wallenberg Founda-
tion is progressing nicely and strengthening and extending the 
collaboration between the Beijer Institute, the SRC and Stanford 
University. The grants provide a research platform for the de-
velopment of new theory, analysis and synthesis on the stew-
ardship of natural capital and the biosphere for social-ecological 
resilience, human wellbeing and sustainability. They draw on the 
long legacy of Beijer collaborations with Stanford researchers 
and also new collaborations with the Beijer/GEDB/SRC cluster. 
Carl Folke and Gretchen Daily serve as project leaders.

Executive programme in resilience thinking
Despite the challenges of the pandemic, the SRC’s executive pro-
gramme took place for the third time in autumn 2020 and spring 
2021, and will conclude in September 2021. In the programme, 
carefully selected CEOs and board members of influential com-
panies in diverse business sectors in Sweden meet scientists and 
opinion leaders to deepen their understanding of the latest re-
search and accelerate the transformation to sustainability. All 
in all, more than 45 high-level participants have participated in 
the programme. Corporations represented in the third executive 
programme are Addtech, Apoteket, Axel Johnson, FAM, H&M, 
HMS, Investor, Kinnevik, Martin&Servera, Nobia, SEB and Volvo. 
Conversations revealed how business can indeed play a pivotal 
role in sustainability transformations, informed by science and 
driven by purpose. The deeper meaning and challenge of ‘cor-
porate biosphere stewardship’ is increasingly being appreciat-
ed. The Beijer Director is the programme’s science director. For 
more information see www.executive.stockholmresilience.org/
www.stockholmresilience.org

Environment and 
Development Economics

The journal Environment and Development Economics (EDE) was 
founded by, and is published in association with, the Beijer In-
stitute. EDE is positioned at the intersection of environmental, 
resource and development economics, and encourages submis-
sions from researchers in developed and developing countries 
alike. The journal is divided into two main sections: Theory and 
Applications, which includes regular academic papers, and Policy 
Options, which includes papers that may be of interest to the 
wider policy community. Its editors are Carlos Chavez, Susana 
Ferreira, E. Somanathan and the Beijer Fellow Jeff Vincent. The 
journal focuses on encouraging and giving maximum support 
to authors for high-quality theoretical and empirical research 
in environmental and development economics, paying special 
attention to papers submitted from developing areas without 
compromising on the quality of papers published, and planning 
and publishing special issues that focus on specific areas of pol-
icy interest. 

HiG Urban Studio, 
University of Gävle

 
The Urban programme at Beijer is a collaboration with HiG Ur-
ban Studio at the University of Gävle. Johan Colding is currently 
employed as a part-time research coordinator at HiG Urban Stu-
dio, which conducts research that supports urban development 
confined within the Earth’s carrying capacity, while maintaining 
a focus on human wellbeing. A key mission of HiG Urban Stu-
dio is to promote collaboration with other prominent research 
settings in Sweden that are working on sustainable urban devel-
opment. These include the SMOG group in Sweden’s Chalmers 
Technical University, which is an international leader in research 
related to architecture and urban morphology, and environmen-
tal psychology groups at Aalto University in Finland and Uppsala 
University in Sweden.

The Resilience Alliance

A central network for collaboration is the Resilience Alliance 
(RA), an international consortium of leading research groups 
and their organisations that are collaborating to explore the dy-
namics of social-ecological systems and seeking novel ways to 
integrate science and policy in order to discover foundations for 
sustainability. The RA and its focus on social-ecological systems 
emerged out of research programmes at the Beijer Institute in 
the 1990s and the Beijer Institute is an active member of it. 
www.resalliance.org

RISE - Research Institutes 
of Sweden

RISE, the Swedish Research institutes, is an innovation partner 
in international collaborations with industry, academia and the 
public sector. RISE ensures the competitiveness of the business 
community and contributes to a sustainable society. It is an 
independent, state-owned research institute that advances re-
search in a broad range of areas. The food sustainability group of 
RISE has undertaken life cycle assessment studies of foods since 
the early 1990s, and was a pioneer in this now rapidly expanding 
research field. Through the Seawin project (see page 8) the Beijer 
Institute has established formal collaboration with the seafood 
group at RISE, which is an internationally highly recognised re-
search group in the field. The main collaborators are Max Troell, 
Therese Lindahl, Patrik Henriksson and Malin Jonell represent-
ing Beijer and SRC. The collective expertise also involves inter-
national collaborators adding insights to the role and challenges 
related to the future of global seafood.   
www.ri.se
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SARAS - The South American 
Institute for Resilience and 
Sustainability Studies

The Beijer Institute has been involved in the South American 
Institute for Resilience and Sustainability Studies (SARAS) since 
2007. SARAS is an interdisciplinary research institute based in 
Maldonado, Uruguay, and is intended to catalyse high-impact 
science that serves to enhance South America’s long-term resil-
ience and sustainable development. SARAS is working towards 
becoming a regional centre that cooperates closely with the 
scientific community and relevant funding agencies in sever-
al South American countries and with an established set of in-
ternational key scientists. Beijer fellows Marten Scheffer, Steve 
Carpenter, Frances Westley and Carl Folke have been closely in-
volved in establishing SARAS over the years. At present Therese 
Lindahl (Beijer Institute programme director) and Juan Carlos 
Rocha and Henrik Österblom (both SRC) sit on its advisory board 
and work as associates. 
www.saras-institute.org

WorldFish

WorldFish is an integral part of the Consultative Group on In-
ternational Agricultural Research (CGIAR). It is an international, 
non-profit, scientific research centre that was set up to conduct, 
stimulate and accelerate research on fisheries, aquaculture and 
other living aquatic resources for sustainable benefits of pres-
ent and future generations of low-income users in developing 
countries. WorldFish was early to pick up on contemporary 
resilience research, providing the basis for its research and ac-
tivities in poor and vulnerable communities. Over the past 10 
years, the mode of cooperation between Beijer and WorldFish 
has  developed from mainly informal partnerships into collab-
orative  research projects. One project investigating the equita-
ble development of aquaculture in East Africa is led by Beijer 
 Institute programme director Max Troell. Formal assistance 
from WorldFish also includes supporting activities within the 
Beijer  Institute programme on sustainable seafood, as well as 
co-funding a post-doc (Patrik Henriksson) over several years.
www.worldfishcenter.org

Reflections from the Chair of the Board

The Beijer Institute was founded on the principle that 
bringing economics and ecological sciences together 
is an imperative for a sustainable future. If the conse-
quences of ignoring nature in our economies and soci-
eties were once thought to be obscure, hypothetical or 
minimal, those views have been shown over recent years 
to be absolute folly. The Covid pandemic in particular 
has demonstrated the interconnectedness of everything, 
as have the other great sustainability challenges of cli-
mate change, global inequality and even the idea of so-
cial progress. The Beijer Institute has in effect sounded 
a clarion call on these inter-dependencies, and brought 
evidence to bear through this far-sighted intellectual 
goal of cross-disciplinary engagement.

The Covid pandemic and the wider failure of glob-
al society to come to grips with sustainability provide 
salutary lessons for interdisciplinary science. There is 
little use in being right, accurate and clear 
if the messages are not communicated 
or are actively ignored because they 
are heretical to orthodoxies. New 
alliances and even new ways of 
doing science are perhaps re-
quired. The ongoing research 
programmes of the Beijer In-
stitute (described elsewhere in 
this report) are pushing these 
boundaries every day. They are 
highlighting connections and 
issues that may not yet be on 
the radar of presidents and prime 
ministers, or may be hidden in the 
everyday lives of citizens globally. But 
they are urgent and they touch on the 
profound relationship of humans to the world 
around us and our place within it.

I can only say that it has been a privilege and high-
light of my career to engage with the Beijer scholars and 
 scientists, not least through the Scientific advisory board, 

Reflections from 
the Chair of the Board

in this intellectual hothouse. From my experience here 
and elsewhere, I have observed that the attributes which 
make for a strong and resilient research centre include 
a shared ethos and, critically, stability that gives confi-
dence to those involved to be creative and take risks. The 
Directors and the support of the Royal Swedish Academy 
of Sciences have been instrumental in making the Beijer 
Institute a place where cutting edge research is done. In 

“In my time on the Board, we have 
always sought to ask the question 

‘how can we help?’ But sometimes 
it has been enough to sit back, 
share and admire the work.”

my time on the Board, we have always 
sought to ask the question ‘how can 

we help?’ But sometimes it has 
been enough to sit back, share 
and admire the work.

My time as Chair has been 
memorable and stimulating 
and always convivial through 
interactions with all Beijer staff 
and supporters, but of course 

through the structures built by 
Carl Folke and Christina Leijon-

hufvud. Here’s to the next decades 
of innovation.

Exeter, July 2021

Neil Adger
Professor, University of Exeter, UK
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Arequita national park,Uruguay. The SARAS institute is 
involved in several projects concerning governance of water 
resources in South America.



Office manager Christina Leijonhufvud, who had been 
working at the Beijer Institute since the start in 1991, em-
ployed by the late Karl-Göran Mäler, retired in  December 
2020. For 30 years she was the organisational hub of the 
Beijer Institute and instrumental in creating its success 
as a world-leading research institute. 

“Christina has been the backbone of the institute”, 
says Carl Folke. “She always made sure everything worked 
according to plan, always a step ahead, planning dynam-
ically and with flexibility, ensuring that the Beijer Insti-
tute and our activities maintain the highest quality.” 

Many Beijer Fellows and collaborators, as well as staff 
members, have testified to the friendly, relaxed and crea-
tive atmosphere at the Beijer Institute, which encourages 
people to share ideas and ask necessary and sometimes 
uncomfortable questions, without fear of 
being judged. Many can also testify 
to Christina’s role in building this 
feeling of being with a group of 
friends or even family, rather 
than being in a highly com-
petitive research environ-
ment. She says that one 
important focus for her 
was to see participants 
as individuals:

“I tried to get to know 
each person and identify 
their needs and mem-
orise what they like or 
dislike, and I often viewed 
a dinner or a meeting as my 
personal dinner party, wel-
coming everyone as their host-
ess”, she says. “But equally impor-
tant of course was to make everything 

run smoothly and try to anticipate what could go wrong, 
and follow up on meetings, thanking people for partici-
pating and keeping in touch.”

She emphasises, however, that this was a vision shared 
by the Beijer leadership and that her way of working 
would have been impossible without the active support 
and encouragement from both Karl-Göran Mäler and 
Carl Folke. They included her in all preparations and im-
portant decisions, treating her and introducing her to 
others as an equally important person at the institute.

“Two widely different personalities, but equally great 
in their way of giving me freedom and responsibility and 
helping me to grow in my professional role. Neither of 
them feel the need to assert themselves, but are eager to 
let other people shine.” 

Christina’s main tasks were to organise 
courses, workshops and travels. In 

the early days of the Beijer Insti-
tute, knowledge and capacity 

building in developing coun-
tries was a significant part 
of operations, with several 
courses and workshops 
every year in places far 
away from Sweden, both 
geographically and in 
an organisational sense. 
Hard work, but also the 

subject of some of Chris-
tina’s fondest memories 

from her working years:
“When we started arran ging 

workshops around the world, 
there was no internet. Karl-Göran 

brought the largest atlas and looked up, 
for example, Africa. We had decided on an area 

from which the participants would be invited, perhaps 
South Africa, Botswana, Namibia, Zimbabwe, Zambia 
and Mozambique. Then we would find a place that was 
possible to get to fairly easily from these countries, but 
which was still isolated enough for the participants to 
concentrate on the workshop. It also had to be in beau-
tiful nature”.

“My task was to find this place, make sure that all 
the participants got there from their respective coun-
tries, that there was a suitable meeting room and that 
everything would work in practice. It was easier said 
than done! I travelled with lots of dollars in cash to be 
distributed to the participants as per diem, a heavy pro-
jector and lots of printed material, because it was usually 
difficult and expensive to copy on-site. I would arrange 

“I tried to get to know each person 
and identify their needs and 
memorise what they like or dislike, 
and I often viewed a dinner or a 
meeting as my personal dinner 
party, welcoming everyone as 
their hostess.”
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excursions, make sure the meals were ok, take care of 
emergencies when people got sick or had to go home 
early, forgot things in taxis etc. I was overwhelmed with 
questions, sometimes I received some complaints, but 
mostly lots of praise. It was amazing, the people I got to 
know and the places I got to see!”

And the social part of the job is clearly what Christina 
has valued the most, meeting and getting to know peo-
ple, with many highlights. She describes the first big con-
ferences at the Academy, mixing solemn openings in the 
Session Hall surrounded by the 18th Century founders of 
the Academy looking down from their portraits in the 
wood-panelled hall, with lively mingling in the foyer and 
the first tentative dinners when people started to get to 
know each other. 

“The Askö meetings, of course have been so impor-
tant”, she says when trying to choose some special 
memories. “There you really got to know each other, 
and shared so much laughter and conversations during 
walks, salmon dinners and boat trips. The dinners my 
husband Ivar and I hosted in our home are also special 
memories, of how important scientific issues could be 
discussed in the kitchen after a long dinner”.

“Christina creates spaces for creativity, inspiring peo-
ple to blossom”, says Carl Folke. “ She beautifully orches-
trated workshops and major meetings, like the Resilience 
conference in 2008 or the Nobel Laureates symposium 
on global sustainability in 2011. It is truly amazing how 
she could combine caring for the details and the peo-
ple with overall strategic direction and capacity to move 
things progressively forward”. 

But Christina stresses that is not just trips and workshops 
that have been memorable: “It has been to see the insti-
tute grow from just a few people to a large, vibrant, crea-
tive and successful place. Lots of fantastic, open-minded 
people work, and have worked, at the Beijer Institute and 
have contributed to the positive feeling that is there”.

This focus on the staff and the feeling of belonging and 
working together as a team grew in later years, as Chris-
tina points out: “There has been a move towards letting 
everyone know what the others are doing, finding out 
what issues to collaborate on and what our common goal 
is, as an institute”.

So, what awaits now, when a happy and successful work-
ing life has come to its end? Well, in the past year Christi-
na and her husband have spent much time at their farm 
in the Swedish heartland of Småland, where there is a 
garden and several old houses to tend to, surrounded by 
forests full of wild berries and mushrooms to pick. Three 
small grandchildren and two dogs fill her heart, as well as 
her time, but still she finds space to plan new adventures: 

“We are looking for a house abroad, maybe some-
where in the south of Europe, a new project to fix up and 
decorate.”

The Beijer Institute certainly wishes her good luck with 
all she takes on in the future! 

And we hope Christina will continue to join friends and 
colleagues at social gatherings and sharing her experi-
ences when needed.

“Christina is truly professional and a wonderful em-
phatic human being. We, the Beijer family, are deep-
ly impressed and thankful to have had the privilege to 
work with Christina over the past three decades” says 
Carl Folke.

Christina with the newest 
 family addition, Welsh 
springer  spaniel Penny and 
(below) with William “Buz” 
Brock at a workshop in 
2005. Photos: private

Christina in action at the Askö meeting 
in 2002 (left) and workshop in Malta 
with Scott Barrett in 1995 (right).

Interview

Creating spaces for creativity
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Appendix
Scientific advisory board
Board members of the Beijer Institute of Ecological 
Economics are appointed by the Royal Swedish 
Academy of Sciences for a three-year period, and 
may not be re-elected more than once according 
to the standing instructions for the Beijer Insti-
tute approved by the Royal Swedish Academy of 
Sciences on 5 June 1991. The 30th annual board 
meeting was held digitally due to the prevailing 
circumstances of the Covid-19 pandemic. This 
meeting was the first for Professor Karen C. Seto, 
Yale School of the Environment, USA, and Profes-
sor Alessandro Tavoni, University of Bologna, Italy, 
who were welcomed as new members of the board. 
Professor Jason Shogren and Professor James 
Wilen reached the end of their term. The Beijer 
Institute wishes to express its warmest gratitude 
for their great efforts on behalf of the Institute as 
members of the board.

Chair

Neil Adger
Professor, University of Exeter, UK

Ex-officio members

Anne-Sophie Crépin
Associate Professor, Deputy Director of 
the Beijer Institute

Carl Folke*
Professor, Director of the Beijer Institute

Göran K. Hansson*
Professor, Permanent Secretary of the Royal Swedish 
Academy of Sciences

Members

Elena Bennet
Professor, McGill University, Canada

Jeroen van den Bergh
Professor, Universitat Autònoma de Barcelona, Spain

Reinette (Oonsie) Biggs
Professor, Stellenbosch University, South Africa

Juan Camilo Cárdenas
Professor, Universidad de los Andes, Colombia

Joern Fischer
Professor, Leuphana University, Germany

Kathleen Segerson
Professor, University of Connecticut, USA

Karen C. Seto
Professor, Yale School of the Environment, USA

Jason Shogren*
Professor, University of Wyoming, USA

Alessandro Tavoni
Senior Assistant Professor, University of Bologna, 
Italy

Elke Weber
Professor, Princeton University, USA

James Wilen
Professor Emeritus, University of California, Davis, 
USA

*Member of the Royal Swedish Academy of Sciences

Staff members 

Carl Folke
Professor, Director

Anne-Sophie Crépin
PhD, Deputy Director

Amar Causevic
MA, Research assistant

Johan Colding
Professor, Programme Director

Gustav Engström
Associate Professor, Researcher

Johan Gars
PhD, Researcher

Åsa Gren
Associate Professor, Researcher

Marie Huss
Operations Manager

Emmy Iwarsson
MsC Research assistant

Malin Jonell
PhD, Researcher

Sofia-Kristin Kokinelis
MSc, Finance and HR Administrator

Christina Leijonhufvud
BA, Office manager 

Therese Lindahl
PhD, Programme Director

Caroline Schill
PhD, Researcher

Agneta Sundin
Communications Officer 

Max Troell
Associate Professor, Programme Director 

Affiliated researchers

J. Marty Anderies
Professor, Programme Director (Arizona State 
University, USA) 

Stefan Daume
PhD, Researcher (Stockholm Resilience Centre, 
Stockholm University)

Victor Galaz
Associate Professor, Programme Director (Stock-
holm Resilience Centre, Stockholm University)

Patrik Henriksson
PhD, Researcher (Stockholm Resilience Centre, 
Stockholm University and WorldFish, Malaysia)

Chuan-Zhong Li
Professor, Researcher (Uppsala University, Sweden)

Daniel Ospina
PhD candidate (Stockholm Resilience Centre, 
 Stockholm University)

Timon McPhearson
Associate Professor, Researcher (The New School, 
USA)

Belinda Reyers
Professor, Researcher (Centre for Sustainability 
Transitions, Stellenbosch University, South Africa)

Aart de Zeeuw
Professor Emeritus (Tilburg University, 
the Netherlands)

Staff news
In addition to the retirement of Christina Leijon-
hufvud reported on page 40, we have seen the 
departure of two other colleagues. Research 
assistant Amar Caucevic has left the Beijer In-
stitute to take up a new position at Stockholm 
Environment Institute. Amar had been a research 
assistant within the Governance, technology and 
complexity programme since 2017. PhD candidate 
Daniel Ospina, who joined the Beijer Institute in 
2014, has started a new position with Future Earth. 
We wish all three of them the best of luck in the 
future.

We welcome two new colleagues, Marie Huss, 
who is succeeding Christina Leijonhuvfud as op-
erations manager, and Emmy Iwarsson, who will 
work as a research assistant within the new re-
search project Inequality and the Biosphere.

Marie has a background in the aviation in-
dustry, where she worked as cabin manager and 
managed the airline’s internal travel agency. She 

Karine Nyborg 
Professor, University of Oslo, Norway 

Rosamond. L. Naylor 
Professor, Stanford University, USA 

Stephen Polasky 
Professor, University of Minnesota, USA 

Johan Rockström 
Professor, Potsdam Institute for Climate Impact 
Research (PIK) and Potsdam University, Germany 

Thomas Rosswall 
Professor Emeritus, Member of the Royal Swedish 
Academy of Sciences 

Marten Scheffer 
Professor, Wageningen University & Research, 
the Netherlands 

Jason Shogren 
Professor, University of Wyoming, USA 

David A. Starrett 
Professor Emeritus, Stanford University, USA 

Will Steffen 
Professor Emeritus, The Australian National 
 University, Australia 

Thomas Sterner 
Professor, University of Gothenburg, Sweden

M. Scott Taylor 
Professor, University of Calgary, Canada 

Jeffrey Vincent 
Professor, Duke University, USA 

Brian Walker 
PhD, Honorary Post-Retirement Fellow, CSIRO, 
Australia

Frances Westley 
Professor Emerita, University of Waterloo, Canada

James Wilen
Professor Emeritus, University of California, Davis, 
USA

Anastasios Xepapadeas
Professor, Athens University of Economics and 
Business, Greece

Aart de Zeeuw 
Professor Emeritus, Tilburg University, 
the Netherlands

Administration 
Office location 
The Beijer Institute is located in a wing of the early 
20th century building of the Royal Swedish Acad-
emy of Sciences at Frescati, a science and uni-
versity area about 2 km north of Stockholm City. 
The area is situated in one of Stockholm’s green 
belts, Ekoparken, which also includes some of the 
inlets of the Baltic Sea. Ekoparken has been de-
clared a Royal National City Park by the Swedish 
parliament. The Institute’s visiting address is Lilla 
Frescativägen 4A, Stockholm. 

Organisation
The Institute’s administration is partly carried out 
by, or coordinated with, the Royal Swedish Acad-
emy of Sciences, for example accounting and 
maintenance of premises and computers. Other 
administrative procedures are performed inde-
pendently by the Beijer Institute.

Board meeting September 2020. From top left: Chair of the Board, Neil Adger, Agneta Sundin (communicator), 
Elena Bennett, Joern Fischer, Anne-Sophie Crépin, Carl Folke, Karen Seto, Kathleen Segerson, Elke Weber, 
 Alessandro Tavoni, James Wilen, Jeroen van den Bergh, Jason Shogren, Juan Camilo Cárdenas.

went on to facility management as site manager. 
Before she joined the Beijer Institute, she ran her 
own company helping managers and employees 
to develop personally and professionally.

Emmy holds an MSc in Human Ecology and a 
BSc in Development Studies specialising in Hu-
man Geography, both from Lund University. She 
has a background within food systems and en-
vironmental justice, and has held two research 
internships at the Institute of Environmental Sci-
ence and Technology at the Autonomous Univer-
sity of Barcelona.

We congratulate programme director Johan 
Colding, who was appointed Professor of Environ-
mental Sciences at the University of Gävle, Swe-
den, in March 2021, Åsa Gren, who was appointed 
Associate Professor in Sustainable Urban Design 
and Planning at Chalmers University of Technology, 
and Gustav Engström, who was appointed Asso-
ciate Professor at the Department of Economics, 
Stockholm University. Both Åsa and Gustav took up 
their appointments during spring 2021.

Congratulations also to Patrik Henriksson and 
Jean-Baptiste Jouffray, who both received a 
scholarship from The King Carl XVI Gustaf's 50th 
Anniversary Fund for Science, Technology and 
the Environment (Stiftelsen Konung Carl XVI Gus-
tafs 50-årsfond för vetenskap, teknik och miljö).

Beijer Fellows 

J. Marty Anderies 
Professor, Arizona State University, USA

Scott Barrett 
Professor, Columbia University, USA

Fikret Berkes 
Professor, University of Manitoba, Canada

Beijer Fellow Prizes, 
honours and awards

Eric Lambin
On 16 May 2021, Eric Lambin was appointed 
member of the European Commission’s Group of 
Chief Scientific Advisors for the next three years. 
In connection with the appointment, the European 
Commission stated:

“With their broad, collective expertise, the new 
configuration of the Group of Chief Scientific Ad-
visors will support EU policy makers by providing 
independent scientific advice to inform policy-
making and improve the interaction between 
policy-making and scientific advice”.

Jane Lubchenco
19 March 2021, the White House Office of Science 
and Technology Policy (OSTP) announced that 
Dr. Jane Lubchenco would join the Biden-Harris 
Administration as Deputy Director for Climate and 
Environment, stating that:

“In this newly created role, Dr. Lubchenco will lead 
climate and environment science efforts in the 
White House, bringing an integrated approach 
that connects climate and environmental chal-
lenges with health, economic recovery, equity and 
sustainability.”

In the same month, Jane Lubchenco also received 
the Joseph Priestley Award given by Dickinson 
College, “to a distinguished scientist whose work 
has contributed to the welfare of humanity.”

Thomas Sterner
Thomas Sterner has received the award Knight of 
the French Legion of Honour in recognition for his 
work and commitment to the environment. The 
Legion of Honour is the highest French order of 
merit, both military and civil. The motivation was: 

“By this award, France wants to honour your 
outstanding work as a researcher, your commit-
ment to the environment, and your indisputably 
important role in the international debate.”

Frances Westley
On 30 December 2020, Frances Westley received 
the Order of Canada “for her contributions to 
the study and application of social innovation in 
Canada and abroad."

The Order of Canada is the cornerstone of the 
Canadian Honours System, and recognises 
outstanding achievement, dedication to the 
community and service to the nation.

William “Buz” Brock 
Professor Emeritus, University of Wisconsin- Madison, 
USA

Stephen R. Carpenter 
Professor Emeritus, University of Wisconsin- Madison, 
USA

Stuart “Terry” Chapin III 
Professor Emeritus, University of Alaska Fairbanks, 
USA

Kanchan Chopra 
Professor Emerita, University of Delhi, India

Gretchen C. Daily 
Professor, Stanford University, USA 

Partha Dasgupta 
Professor Emeritus, University of Cambridge, UK 

Paul R. Ehrlich 
Professor Emeritus, Stanford University, USA 

Lance Gunderson 
Professor, Emory University, USA 

Michael Hoel 
University of Oslo, Norway

Terry Hughes 
Professor, ARC Centre of Excellence for Coral Reef 
Studies, James Cook University, Australia 

Eric Lambin 
Professor, Stanford University, USA and Université 
Catholique de Louvain, Belgium

Sander van der Leeuw 
Professor, Arizona State University, USA

Simon A. Levin 
Professor, Princeton University, USA

Jane Lubchenco 
Professor, Oregon State University, USA

Thomas Sterner received the French Legion 
of Honour from the French ambassador at a 
 ceremony at the French Embassy in Stockholm 
4 June 2021. Foto: Pierre Moncorgé
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Funding 
Core funding for the Beijer Institute is provided 
by the Kjell and Märta Beijer Foundation, founded 
in 1974 through a donation from Kjell and Märta 
Beijer. The Foundation’s purpose is to support 
research and education, as well as supporting 
culture, especially design and interior decoration, 
and also music and literature. 

The Beijer Institute is its single largest bene-
ficiary, but the Kjell and Märta Beijer Foundation 
also makes large donations to research in genetic 
science, neuroscience and pharmaceutical re-
search at Uppsala University and to dairy cattle 
research at the Swedish University of Agricultural 
Sciences. 

Kjell Beijer was a Swedish businessman who 
met his wife Märta when she was working in the 
furniture and design store Svenskt Tenn in Stock-
holm, which is renowned for classical designs and 
high quality. This store was later bought by the 
Kjell and Märta Beijer Foundation and the profits 
go to the Foundation. 

Funding for the Beijer Institute’s research activ-
ities between 1 July 2020 and 30 June 2021 was 
also provided by:

• Futura Foundation
• Mistra
• Swedish Environmental Protection Agency 
• Swedish Research Council
• The European Fisheries Inventory in the 

Central Arctic Ocean (EFICA)
• The Crafoord Foundation
• The Ragnar Söderberg Foundation
• The Swedish International Development 

Cooperation Agency, Sida 
• The Swedish research council for  

sustainable development Formas
• Western Indian Ocean Marine Science 

Association, WIOMSA

Teaching and training
In addition to the Master’s course organised by 
the Beijer Institute described below, a number of 
institute researchers give lectures within courses 
run by other institutions (see under staff mem-
bers’ individual activities). 

Governance and management of 
social-ecological systems: Economic 
perspectives and Theories and methods 
for governance of the commons
Beijer Institute researchers organise and teach, 
together with researchers from Stockholm Re-
silience Centre, two modules in the course Gov-

ernance and management of social-ecological sys-
tems of the Master’s programme ‘Social-Ecological 
Resilience for Sustainable Development’ at Stock-
holm Resilience Centre, Stockholm University. 
The objective of the module Economic perspec-
tives is to help students understand a broad spec-
trum of economic perspectives relevant to the 
governance and management of social-ecological 
systems. In the module Theories and methods 
for governance of the commons, students are in-
troduced to different theoretical and applied ap-
proaches to understand and study the commons 
in the context of social-ecological systems, with a 
particular emphasis on the role of institutions and 
individual and collective behaviour. 

Staff members’ publications 
and activities

Amar Causevic
MA, Research assistant

Research focus 
Sustainable finance, human-machine-ecology in-
teractions, climate change and security.

Publications 
 » Causevic, A., M. LoCastro, D. David, S. Sel-

vakkumaran and Å. Gren. 2021. Financing re-
silience efforts to confront future urban and 
sea-level rise flooding: Are coastal megaci-
ties in ASEAN doing enough? Environment 
and Planning B: Urban Analytics and City 
Science 48(5):989-1010. 

Reports
 » Galaz, V., S. Daume and A. Causevic. 2020. 

Dark Machines – a project about the social 
and environmental costs and malicious use 
of the dark web and blockchain technology. 
Online project report for the Futura-funded 
"Dark Machines" project. 

Johan Colding
Professor, Programme 
Director Urban social- 
ecological systems 

Publications 
 » Barthel, S., J. Colding, A.S. Hiswåls, P. Thalén 

and P. Turunen. Urban green commons for 
socially sustainable cities and communities. 
Nordic Social Work Research. In press.

 » Brandt, S.A., N.J. Lim, J. Colding and S. 
Barthel. Mapping flood risk uncertainty 
zones in support of urban resilience plan-
ning. Urban Planning. In press.

 » Colding, J., S. Barthel and K. Samuelsson. 
2020. Supporting bottom-up human agen-
cy for adapting to climate change.  One 
Earth 3(4):392-395.

 » Colding, J., L. Marcus and S. Barthel. 2021. 
Promoting partnership between urban de-
sign and urban ecology through social-eco-
logical resilience building. In M. Wallhagen 
and M. Cehlin (Eds.): Urban Transition - Per-
spectives on Urban Systems and Environ-
ments. Intech Open Book Series. 

 » Elmqvist, T., E. Andersson, T. McPhearson, 
X. Bai, L. Bettencourt, E. Brondizio, J. Cold-
ing, G. Daily, C. Folke, N. Grimm, D. Haase, D. 
Ospina, S. Parnell, S. Polasky, K.C. Seto and 
S. van Der Leeuw. 2021. Urbanisation in and 
for the Anthropocene. npj Urban Sustaina-
bility 1(6).

 » Sörqvist, P., J. Colding and J.E. Marsh. 2020. 
Psychological obstacles to  the efficacy of 
environmental footprint tools.  Environmen-
tal Research Letters 15(9).

Conferences, workshops 
and  presentations
 » Seminar: Urban Commons, University of 

Gävle, October 2020. Speaker: Urban Com-
mons - A concept and framework for sus-
tainable urban development.

 » Yearly Academic Research Conference, Uni-
versity of Gävle, Högsbo, Sweden, October 
2020. Participant.

Teaching and training
 » Lecturer, undergraduate level programme 

Miljöteknik/Miljöstrateg (Environmental 
Technology/Environmental Strategy) lec-
ture: Studies of social-ecological systems, 
Faculty of Engineering and Sustainable 
Development, University of Gävle, October 
2020 and February 2021.

Supervisor and examiner
 » Main supervisor of PhD candidate Caroline 

Nilsson (Department of Building Engineer-
ing, Energy Systems and Sustainability Sci-
ence, HiG, Gävle). 

 » Reserve opponent and member of the ex-
amination committee for the PhD thesis Na-
ture in Urban Regions: Understanding Link-
ages and Benefits to Human Populations. 
Romain Goldenberg (Physical Geography at 
Stockholm University, Sweden). March 2021. 

 » Supervisor of BSc candidate Kerstin Sko-
glund in Environmental Technology/Envi-
ronmental Strategy (Faculty of Engineering 
and Sustainable Development, University of 
Gävle).

Commissions
 » Member of the Campus Albano Reference 

Group.

 » Member of the Scandinavian Turfgrass Re-
search Foundation (STERF). 

 » Member of the Live Baltic Campus Network 
Group. 

 » Director of HiG Urban Studio, University of 
Gävle, Sweden. 

 » Member of the Steering Board of the Swed-
ish Knowledge Foundation’s Research School 
“Future-Proof Cities”. 

Other 
 » Member of the research consortium “So-

cial-Ecological Urbanism”. 

 » Member of the working group “Smarta håll-
bara städer och samhällen” (Smart sustaina-
ble cities and societies”), Region Gävleborg.

Anne-Sophie Crépin
Associate Professor,  
Deputy Director

Research focus 
Social-ecological systems, regime shifts and eco-
nomics, risk, global dynamics and resilience, in 
particular in relation to global moisture recycling 
and other spatial dynamics, complex system ap-
proach to the Arctic Ocean, behavioural respons-
es to regime shifts, modelling.

Publications during the period 
 » Adger, W.N., A.-S. Crépin, C. Folke, D. Ospina, 

F.S. Chapin III, K. Segerson, K.C. Seto, J.M. 
Anderies, S. Barrett, E.M. Bennett, G. Daily, 
T. Elmqvist, J. Fischer, N. Kautsky, S.A. Lev-
in, J.F. Shogren, J. van den Bergh, B. Walker 
and J. Wilen. 2020. Urbanization, migration, 
and adaptation to climate change.  One 
Earth 3(4):396-399.

 » Crépin, A.S. and S. Polasky. 2021. Decision 
analysis based on optimization. Chapter 29 
in Biggs, R., de Vos, A., Preiser, R., Clements, 
H., Maciejewski, K. and M. Schlüter (Eds.). 
The Routledge Handbook of Research 
Methods for Social-Ecological Systems.

 » Elsler, L.G., T.H. Frawley, G.L. Britten, L.B. 
Crowder, T.C. DuBois, S. Radosavljevic, W.F. 
Gilly, A.-S. Crépin and M. Schlüter. 2021. So-
cial relationship dynamics mediate climate 
impacts on income inequality: evidence 
from the Mexican Humboldt squid fish-
ery. Regional Environmental Change 21(2).

 » Folke, C., H. Österblom, J.-B. Jouffray, 
E.F.  Lambin, W.N. Adger, M. Scheffer, B.I. 
Crona, M. Nyström, S.A. Levin, S.R. Carpen-
ter, J.M. Anderies, S. Chapin, A.-S. Crépin, A. 
Dauriach, V. Galaz, L.J. Gordon, N. Kautsky, 
B.H. Walker, J.R. Watson, J. Wilen and A. 
de Zeeuw. 2020. An invitation for more re-
search on transnational corporations and 
the  biosphere.  Nature Ecology and Evolu-
tion 4:494.

 » Polasky S., A.-S. Crépin, R. Biggs, S.R. Car-
penter, C. Folke, G. Peterson, M. Scheffer, S. 
Barrett, G. Daily, P. Ehrlich, R.B. Howarth, T. 
Hughes, S.A. Levin, J.F. Shogren, M. Troell, B. 
Walker and A. Xepapadeas. 2020. Corridors 
of clarity: Four principles to overcome un-
certainty paralysis in the Anthropocene. Bi-
oScience biaa115.

Media coverage
 » Op-ed: Enander, G., H. Andersson, A-S. 

Crépin, K. Hammes, H.V. Haraldsson, Norling, 
A. Svensson, K. Tumpane, A-K. Wennberg 

and A. Nilsson Vindelfjärd. 2020. Helhets-
bilden saknas när vi ska tackla viktiga sam-
hällsutmaningar (A holistic perspective is 
missing when we deal with important so-
cietal challenges). Alltinget 27 November, 
2020.

Conferences, workshops 
and presentations
 » Responding to change in diverse ways, Askö 

meeting, September 2020. Participant.

 » Annual conference of the Economy and En-
vironment partnership for Southeast Asia 
(EEPSEA), online, Vietnam and Thailand. 
9-11 October 2020. Keynote speaker.

 » Workshop, DominoES Social Tipping Pro-
cesses, Postdam Institute for Climate Im-
pact research (online). 4 December 2020. 
Participant.

 » Advancing Integrated Process-Based Mod-
eling of Complex Socio-Environmental Sys-
tems, several online SESYNC workshops, 
during 2020 and 2021. Participant.

 » Commoning the Anthropocene, conference 
of the International Association for the 
Study of the Commons online, Tempe, Ar-
izona, USA. 21-23 April 2021. Session chair, 
plenary opening panel participant and Co-
chair of the scientific committee.

 » Beijer Young Scholar III workshop, online, 
Stockholm, Sweden. 19 May and 1 June 
2021. Resource person.

 » Beijer Young Scholar II workshop, online, 
Stockholm, Sweden. 26-27 May 2021. Par-
ticipant.

 » Annual conference of the European Associ-
ation of Environmental and Resource Econ-
omists (EAERE) online, Berlin, Germany. 25-
28 June 2021. Presenter and co-chair of the 
scientific committee.

Teaching and training
 » Co-supervisor of PhD students Daniel Ospi-

na and Laura Elsler (Stockholm Resilience 
Centre, Stockholm University).

 » Main supervisor of Master’s student Alicia 
Björnsdotter (Stockholm Resilience Cen-
tre, Stockholm University). Co-supervisor 
of Master’s students Federico Grossi (Eco-
nomics, University of Bologna, Italy) and Jan 
Sodoge (Computational Social Sciences, 
University of Linköping Sweden).

 » Lecturer, Master’s level course Governance 
and Management of Social-Ecological Sys-
tems: Principles of Economic Decision-mak-
ing, Stockholm Resilience Centre, Stock-
holm University, spring 2021.

 » Lecturer and course organiser for a series of 
lectures for Länsförsäkringar, a major Swed-
ish insurance company.

 » Evaluation committee for the PhD thesis 
Valuation of Large Carnivores and Regulat-
ed Carnivore Hunting by Julian Eduardo Lo-
zano Galindez (Department of Economics, 
Swedish University of Agricultural Sciences, 
Uppsala, Sweden). 29 January, 2021.

 » Examiner of Master’s theses, Stockholm Resil-
ience Centre, Stockholm University. Sweden.

Commissions
 » Ex officio member, Energy and Environmen-

tal Committee, Royal Swedish Academy of 
Sciences, since 2016.

 » Board member, Environmental Research 
Council, Swedish Environmental Protection 
Agency (Naturvårdsverkets miljöforsknings-
råd), since 2018.

 » Committee member, National Committee for 
Global Environmental Change, Royal Swed-
ish Academy of Sciences, Sweden, since 
2018.

 » Committee member, Committee for Applied 
Systems Analysis, (Kommittén för tillämpad 
systemanalys), since 2020.

 » Member of the Council for Evidence-based 
Environmental Analysis (Rådet för evi-
densbaserad miljöanalys) under FORMAS 
(Swedish Research Council for Sustainable 
Development), since 2020.

 » Co-chair of the scientific committee for the 
Conference of the European Association of 
Environmental and Resource Economists 
(EAERE).

 » Associate editor of Ecological Economics 
since 2019.

 » Participant and member of the steering 
committee (substitute) of the European 
Fisheries Inventory in the Central Artic 
Ocean (EFICA) Consortium, financed by the 
European Commision, since 2019.

 » Reviewer for Ecosphere and the Commons 
Journal.

 » Principal Researcher Stockholm Resilience 
Centre Stockholm University.

Stefan Daume
PhD, Researcher 

Research focus 
Connections between digital technologies and 
sustainability, with particular focus on the prom-
ises and risks of AI and social media for public en-
gagement with environmental challenges.

Reports
 » Galaz, V., S. Daume and A. Causevic. 2020. 

Dark Machines – a project about the social 
and environmental costs and malicious use 
of the dark web and blockchain technology. 
Online project report for the Futura-funded 
“Dark Machines” project. 

Conferences, workshops 
and presentations
 » Invited talk: Scraping social media for IAS 

observations, Twitter Conversations as Em-
bryonic Citizen Science Communities. COST 
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Action CA17122 workshop “Increasing un-
derstanding of alien species through citizen 
science”, May/June 2021. 

Teaching and training
 » Main supervisor of Bachelor student Emilia 

Arens for a thesis on automation capabilities 
of Twitter bots (University of Osnabrück, 
Cognitive sciences, Germany).

Media coverage
 » Extrakt magazine, joint interview with Victor 

Galaz for article Conspiracy theories about 
wildfires can fuel climate change denial. 

Gustav Engström
Associate Professor, 
Researcher 

Research focus 
Various economic aspects of global environmen-
tal change, in particular the economics of climate 
change and issues related to energy supply and 
tipping points in the climate system; urban eco-
nomics and other aspects of the economy and 
environment interaction.

Publications 
 » Engström, G., J. Gars, C. Krishnamurthy, D. 

Spiro, R. Calel, T. Lindahl and B. Narayanan. 
2020. Carbon pricing and planetary bounda-
ries. Nature Communications 11:4688.

 » Engström, G., J. Gars, N. Jaakkola, T. Lindahl, 
D. Spiro and A. van Benthem. 2020. What 
policies address both the coronavirus crisis 
and the climate crisis?  Environmental and 
Resource Economics 76:4.

 » Engström, G., Å. Gren, C.Z. Li and C. Kiran. 
2020. Valuing biodiversity and resilience: 
An application to pollinator diversity in the 
Stockholm region. Spatial Economic Analy-
sis 15(3):238-261.

Teaching and training
 » Master’s level course Governance and man-

agement of social-ecological systems: Eco-
nomic perspectives, Stockholm Resilience 
Centre, Stockholm University, spring 2021. 
Lecturer and module leader.

Other
 » Opinion piece: Engström, G., J. Gars, N. Jaak-

kola, T. Lindahl, D. Spiro and A.A. van Ben-
them. 2020.

 » Krisåtgärderna som gynnar jobb och klimat 
Svenska Dagbladet. (English version: “How 
to combat the Corona recession and cli-
mate change” re-published by the Kleinman 
Center for Energy Policy.)

Carl Folke
Professor, Director

Research focus
Social-ecological systems, resilience, ecological 
economics, transformations, biosphere steward-
ship.

Publications 
 » Adger, W.N., A.-S. Crepín, C. Folke, D. Ospi-

na Medina, F.S. Chapin III, K. Segerson, K. 
Seto, J.M. Anderies, S. Barrett, E.M. Bennett, 
G. Daily, T. Elmqvist, J. Fischer, N. Kautsky, 
S.A. Levin, J.F. Shogren, J. van den Bergh, 
B. Walker and A. de Zeeuw. 2020. Urbani-
sation, migration, and adaptation to climate 
change. One Earth 3(4):396-399. 

 » Bengtsson, J., M. Nyström, M. Ihse, C. Folke, 
T. Elmqvist, U. Emanuelsson, F. Moberg and 
P. Angelstam. 2021. Reserves, resilience and 
dynamic landscapes 20 years later. Ambio 
50:962-966. 

 » Blasiak, R., A. Dauriach, J.-B. Jouffray, C. Fol-
ke, H. Österblom, J. Bebbington, F. Bengts-
son, A. Causevic, B. Geerts, W. Grønbrekk, P. 
Henriksson, S. Käll, D. Leadbitter, D. McBain, 
G. Ortuno Crespo, H. Packer, I. Sakaguchi, 
L. Schultz, E. Selig, M. Troell, J. Villalón, C. 
Wabnitz, E. Wassénius, R. Watson, N. Yagi 
and B.E. Crona. 2021. Evolving perspectives 
of stewardship in the seafood industry. Fron-
tiers in Marine Science 8:671837. 

 » Crona, B.I., C. Folke and V. Galaz. The Anthro-
pocene reality of financial risk. One Earth 
4(5):619-628.

 » Crona, B.I., E. Wassenius, K. Lillepold, R. Wat-
son, L. Selig, C. Hicks, H. Österblom, C. Folke, 
J.-B. Jouffray and R. Blasiak. 2021. Sharing 
the seas: A review and analysis of ocean 
sector interactions. Environmental Research 
Letters 16:063005.

 » Elmqvist, T., E. Andersson, T. McPhearson, X. 
Bai, L. Bettencourt, E. Brondizio, J. Colding, 
G. Daily, C. Folke, N. Grimm, D. Haase, D. Os-
pina, S. Parnell, S. Polasky, K.C. Seto and S. 
van Der Leeuw. 2021. Urbanisation in and for 
the Anthropocene. npj Urban Sustainability 
1:6.

 » Folke, C., S. Polasky, J. Rockström, V. Galaz, F. 
Westley, M. Lamont, M. Scheffer, H. Österb-
lom, S.R. Carpenter, F.S. Chapin III, K.C. Seto, 
E.U. Weber, B.I. Crona, G.C. Daily, P. Dasgupta, 
O. Gaffney, L.J. Gordon, H. Hoff, S.A. Levin, J. 
Lubchenco, W. Steffen and B.H. Walker. Our 
future in the Anthropocene biosphere. Am-
bio 50:834-869. 

 » Gadgil, M., F. Berkes and C. Folke. 2021. In-
digenous knowledge: From local to global. 
Ambio 50:967-969. 

 » Haider, L.J., M. Schlüter, C. Folke and B. Rey-
ers. 2021. Fundamentally redefining resil-
ience and development: A co-evolutionary 

perspective. Ambio 50:1304-1312. 

 » Herrfahrdt-Pähle, E., M. Schlüter, P. Olsson, 
C. Folke, S. Gelcich and C. Pahl-Wostl. 2020. 
Sustainability transformations: Socio-politi-
cal shocks as opportunities for governance 
transitions. Global Environmental Change 
63:102097. 

 » van der Leeuw, S. and C. Folke. 2021. The 
social dynamics of basins of attraction. Ecol-
ogy and Society 26(1):33. 

 » Nielsen, K.S., J.M. Gilligan, T. Dietz, M.J. 
Figueroa, C. Folke, W. Gwozdz, D. Ivanova, L. 
Reisch, D.P. van Vuuren, M.P. Vandenbergh, 
K.S. Wolske, R. Wood and P.C. Stern. 2020. 
Improving climate change mitigation anal-
ysis: A framework for examining feasibility. 
One Earth 3(3):325-336. 

 » Polasky, S., A.-S. Crépin, R. Biggs, G. Peter-
son, S. Barrett, S.R. Carpenter, G. Daily, P.R. 
Ehrlich, C. Folke, R. Howarth, T. Hughes, S.A. 
Levin, M. Scheffer, J. Shogren, M. Troell, B.H. 
Walker and A. Xepapadeas. 2020. Corridors 
of clarity: Four principles to overcome un-
certainty paralysis in the Anthropocene. Bi-
oScience 70:1139-1144. 

 » Walker, B.H., S.R. Carpenter, C. Folke, L.H. 
Gunderson, G.D. Peterson, M. Scheffer, M. 
Schoon and F. Westley. 2020. Navigating the 
chaos of an unfolding global cycle. Ecology 
and Society 25(4):23. 

Conferences, workshops 
and presentations
 » Workshop, Resilience of Cities and the Glob-

al Food System, Stockholm Resilience Cen-
tre, Princeton, PIK, August 2020.

 » Askö meeting, Responding to Change in Di-
verse Ways in Social, Economic, and Ecolog-
ical Systems, September 2020.

 » International Scientific Advisory Committee, 
Stockholm Resilience Centre, September 
2020.

 » Celebrating Elinor Ostrom’s Governing the 
Commons, Keynote speaker, Indiana Univer-
sity, October 2020.

 » The Virtual 2020 Keystone Dialogue, Resil-
ience through Ocean Stewardship – Lead-
ership, Actions, and Opportunities, SeaBOS 
CEO meeting, presentation, October 2020.

 » Temasek Ecosperity Advisory Group meet-
ing, October 2020.

 » International Advisory Board meeting, 
Stockholm Resilience Centre, October 2020.

 » Workshop, Behaviour, Economics and Na-
ture (BEN), the Beijer Institute, November 
2020.

 » Progress, Challenges, and Opportunities for 
Sustainability Science, US National Acade-
my of Sciences, steering committee, panel 
organiser, speaker, November/December 
2020.

 » Presentation for the Leadership of Thai Un-
ion, December 2020. Ocean stewardship in 
the Anthropocene.

 » Working Party of Innovation and Technolo-

gy Policy, OECD, December 2020. Keynote 
speaker: What role for science, technology 
and innovation in building resilience?

 » SIGHT advisory board meeting, December 
2020.

 » Presentation for the Beijer Foundation 
Board, February 2021. The Nobel Prize Sum-
mit.

 » Weatherhead Forum, Harvard Universi-
ty, February 2021. Presentation and panel 
member: Progress, Challenges, and Oppor-
tunities for Sustainability Research.

 » Scientific Advisory Board meeting, HELSUS, 
University of Helsinki, March 2021.

 » Monaco Blue Initiative 12th edition and 3rd 
meeting of the Monaco Ocean Science Fed-
eration, March 2021. 

 » Academic Advisory Board meeting, STIAS, 
Stellenbosch, March 2021.

 » EAT advisory board meeting, April 2021.

 » The first Nobel Prize Summit, US National 
Academy of Sciences, PIK, SRC/Beijer and 
the Nobel Foundation, April 2021. Keynote 
speaker, organiser of the academic science 
sessions, member of steering group and 
steering committee. 

 » Our Planet – From Human Impact to Climate 
Action and Sustainable Industry Solutions, 
the Embassy of Sweden to the U.S, Wash-
ington DC, April 2021. Speaker and panel 
member.

 » The CauSES advisory board meeting, Stock-
holm Resilience Centre, May 2021.

 » The Family-Erling Persson Foundation, 
GEDB presentation, May 2021.

 » Co-evolution working group, Konrad Lorenz 
Institute for Evolution and Cognition Re-
search (KLI), March, May 2021.

 » SeaBOS 4th working meeting, May 2021. 
Presentation: Update and opportunities.

 » Workshop on Governance at Critical Junc-
tures - Timing, Scales and Interdependence 
in Sustainability Transformations, Princeton, 
June 2021. Part of advisory group and par-
ticipant.

 » Transformations Conference 2021, June 
2021. Presentation: Stewardship and Trans-
formation - Strange bedfellows or comple-
mentary concepts.

 » Earth Resilience and the Anthropocene 
(ERA) workshop, Stockholm Resilience Cen-
tre and Potsdam Institute (PIK), June 2021.

Teaching and training
 » Lecture, the CEO Executive Programme in 

Resilience Thinking: Transformative Busi-
ness Leadership for a Prosperous Planet, 
Stockholm Resilience Centre.

 » Lecture, Oscar von Miller Forum, München. 

 » Lecture for the leadership of PSA Interna-
tional, Singapore.

 » Lecturing, Master’s course Resilience and 
Sustainable Development, LUMES, Lund 
University.

 » Lecturing, undergraduate and PhD-courses, 
Stockholm University.

Commissions
 » Founder, Science Director, Chair of the Board, 

Stockholm Resilience Centre.

 » Co-director (with Beatrice Crona) of the Er-
ling-Persson Family Academy Programmes, 
New Approaches to the Grand Challenge: 
Global Finance, Global Health and the Bio-
sphere, The Royal Swedish Academy of 
Sciences.

 » Principal investigator (with Gretchen Dai-
ly, Stanford) of the research collaboration 
programme Fundamental Research in Bio-
sphere-based Sustainability Science and 
Advancing Fundamental Knowledge of 
Natural Capital, Resilience and Biosphere 
Stewardship, Stockholm University, funded 
by the Marianne and Marcus Wallenberg 
Foundation.

 » Member of the Royal Swedish Academy of 
Sciences.

 » International Member of the US National 
Academy of Sciences, Washington.

 » Member of the Royal Norwegian Society of 
Sciences and Letters (DKNVS), Trondheim.

 » Member of the Royal Swedish Academy of 
Agriculture and Forestry (KSLA).

 » Advisory and editorial board member of Am-
bio, the Anthropocene Review, Anthropo-
cene Science, Ecological Economics, Ecolo-
gy and Society, Environmental Conservation, 
Environment and Development Economics, 
Environmental Innovation and Societal Tran-
sitions, Frontiers in Ecology and the Environ-
ment, Geography and Sustainability, Global 
Sustainability, One Earth, PNAS, Resilience: 
International Policies, Practices and Dis-
courses, Reviews in Ecological Economics, 
and Sustainability Science.

 » Fellow of the Resilience Alliance.

 » Honorary Fellow, South American Institute 
for Resilience and Sustainability Studies 
(SARAS), Maldonado, Uruguay.

 » Fellow of the Synergy ProgrAmme on Resil-
ience and Critical transitionS (SparcS), Wa-
geningen, The Netherlands.

 » Fellow and member of Academic Advisory 
Board of STIAS - Stellenbosch Institute for 
Advanced Study, South Africa.

 » Senior Fellow of IHOPE (Integrated History 
and future of People on Earth). 

 » Member of the Ralph Yorque Society.

 » Member of the Monaco Ocean Science Fed-
eration.

 » Member of the Earth Resilience and Sus-
tainability Initiative, Princeton, Potsdam In-
stitute for Climate Impact Research, and the 
Stockholm Resil ience Centre.

 » SIGHT Advisory Committee (The Swedish 
Institute for Global Health Transformation), 
Royal Swedish Academy of Sciences.

 » International Scientific Advisory Board, 

Hel s inki Institute of Sustainability Science, 
HELSUS, University of Helsinki, Finland.

 » International Scientific Advisory Council, 
The Waterloo Institute for Complexity and 
Innovation (WICI), University of Waterloo.

 » Advisory board, International Network of 
Research on Coupled Human and Natural 
Systems (CHANS-Net).

 » Lead faculty of Earth System Governance 
Project.

 » Scientific Director for the CEO Executive 
Programme in Resilience Thinking: Trans-
formative Business Leadership for a Pros-
perous Planet, Stockholm Resilience Centre.

 » Advisory board of EAT and EAT Forum. 

 » Steering Committee, SeaBOS

 » Board member of the SeaBOS Foundation.

 » Senior Advisor of the Ecospherity Advisory 
Group, Temasek.

 » Chair of the scientific committee of the Vol-
vo Environment Prize.

 » Selection committee of the Kenneth Bould-
ing Award, International Society for Ecolog-
ical Economics.

 » Lord-in-Waiting (Ka binettskammar herre), 
Swedish Royal Court.

Other
 » Steering Committee of the US National 

Academy of Sciences workshop Progress, 
Challenges, and Opportunities for Sustaina-
bility Science, 2020.

 » Steering Committee of the Nobel Prize 
Summit, Our Planet, Our Future. The US Na-
tional Academies of Sciences, Engineering, 
and Medicine, in partnership with the Nobel 
Foundation, Potsdam Institute for Climate 
Impact Research, and the Stockholm Resil-
ience Centre/Beijer Institute.

 » Recognised as Highly Cited Researcher by 
Thompson Reuters 2020.

Victor Galaz
Associate Professor, 
Affiliated researcher, 
Programme Director 
 Governance, technology 
and complexity

Research focus 
Governance, institutions, Earth system govern-
ance, complex adaptive systems, networked risks, 
technological change, financial systems.

Publications 
 » Crona, B., C. Folke and V. Galaz. 2021. The 

Anthropocene reality of financial risk.  One 
Earth 4(5):618-628

 » Folke, C., S. Polasky, J. Rockström, V. Galaz, F. 
Westley, M. Lamont, M. Scheffer, H. Österb-
lom, S.R. Carpenter, F.S. Chapin III, K.C. Seto, 
E.U. Weber, B.I. Crona, G.C. Daily, P. Dasgupta, 
O. Gaffney, L.J. Gordon, H. Hoff, S.A. Levin, J. 
Lubchenco, W. Steffen and B.H. Walker. 2021. 
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Our future in the Anthropocene biosphere. 
Ambio 50: 834-869. 

 » Galaz, V. 2020. Climate and environmental 
crises. In Stern, E. (ed). Encyclopedia of Cri-
sis Analysis. Oxford University Press.

 » Galaz, V. et al. 2021. Beijer Discussion Paper 
274: Machine intelligence, systemic risks, 
and sustainability.  Beijer Discussion Paper 
Series.

Reports
 » Galaz, V., D. Collste and M.-L. Moore. 2020. 

Planetary and Human Development. Back-
ground report to the Human Development 
Report 2020. Stockholm Resilience Centre. 

 » Galaz, V., S. Daume and A. Causevic. 2020. 
Dark Machines – a project about the social 
and environmental costs and malicious use 
of the dark web and blockchain technology. 
Online project report for the Futura-funded 
"Dark Machines" project. 

 » Galaz, V., E. Wilson, M. Schewenius and 
S. Jansson. 2021. AI i klimatets tjänst – en 
kartläggning av svensk kompetens i ett in-
ternationellt perspektiv (AI for climate pur-
poses – a review of Swedish competence in 
an international perspective) Vinnova.

Conferences, workshops 
and presentations
 » Couch Lessons, Goethe Institut (online), 10 

June, 2020. Lecturer and panellist: AI+Cli-
mate Change.

 » Public Lecture, Reflex Festival (online), 28 
May, 2020. Klimatet och pandemin – hur 
ska vi förstå vad som händer? (The climate 
and the pandemic – understanding recent 
events).

 » Roundtable: Climate and health co-bene-
fits for the post-COVID world, The Swed-
ish Institute for Global Health Transforma-
tion (SIGHT), Royal Swedish Academy of 
Sciences, and Stockholm Resilience Centre, 
together with the Swedish Ministry for For-
eign Affairs. Invited speaker and panellist.

 » CODE Annual conference, Bundeswehr Uni-
versity Munich, 11 November, 2020. Invited 
Keynote speaker: Nature & Machines: Mak-
ing AI work for People & the Planet.

 » Workshop: Build Back Better greener and 
fairer, Swedish International Development 
Agency (Sida), 22 October 2020. Invited 
speaker: Planet, Inequality and Digitaliza-
tion.

 » Podcast: Digital@Idag, 25 August 2020. 
Smarta samtal #12: Corona - katalysator 
eller bromskloss för klimatet (Corona - cata-
lyst or break pad for the climate).

 » Invited Lecturer, Norges Bank Investment 
Management, Norway (online) 7 September 
2020. Sleeping Giants in the Climate Sys-
tem, and the Role of Finance. 

 » Climate Week, New York, US (online) 24 
September, 2020. Invited speaker and pan-
ellist: Forest Positive Leadership – a conver-
sation with Chief Almir Narayamoga Surui 
on Saving the Amazon Forests

 » Seminar: Digital@Idag, House of Culture, 
2 October, 2020. Invited speaker: Digitalt 
hopp för hållbar klimatutveckling (Digital 
paths to sustainable climate development).

 » Public lecture, Stockholm Resilience Centre 
in collaboration with Universeum (online), 
for teachers and the general public, 21 Octo-
ber 2020. Planeten och pandemin: hur ham-
nade vi här? (The planet and the pandemic: 
How did we end up here?)

 » Workshop, US National Academies of Sci-
ence workshop Progress, Challenges, and 
Opportunities for Sustainability Science: 
A Workshop”, 1 December 2020. Invited 
speaker: Anthropocene Risks: connectivity, 
shocks, and surprise.

 » Digital workshop, Circular Economy and 
new technologies, The University of Man-
chester, Stockholm University and KTH 
Royal Institute of Technology, 10 December, 
2020. Moderator.

 » Seminar, Department of Political Science, 
Stockholm University (online). 14 December 
2020. Invited speaker and panellist: Environ-
mental Politics and Governance during and 
after the pandemic.

Teaching and training
 » Main Supervisor PhD student Ami Golland 

(Stockholm Resilience Centre and GEDB).

 » Co-supervisor PhD student Alice Dauriach 
(Stockholm Resilience Centre and GEDB).

Commissions
 » Co-editor-in-Chief, Current Opinion in Envi-

ronmental Sustainability (COSUST).

 » Subject Editor, Ecology and Society.

 » Founding Council Member, Stockholm Cli-
mate Security Hub.

 » Reviewer for Current Opinion in Environ-
mental Sustainability, PNAS, Nature Sustain-
ability and Nature Ecology and Evolution.

Other 
 » Op-ed: Galaz, V. 2021. Will the Fourth Indus-

trial Revolution Serve Sustainability? Project 
Syndicate.

 » Op-ed: Galaz, V. 2021. AI can tackle the cli-
mate emergency – if developed responsibly. 
The Conversation. 

 » Op-ed: Galaz, V. 2020. Planeten efter pan-
demin (The planet after the pandemic), 
Sveriges Natur.

 » Regular essayist in Sweden’s third largest 
morning paper Svenska Dagbladet:

Johan Gars
PhD, Researcher

Research focus 
Economics of natural resource use and global en-
vironmental problems

Publications during the period
 » Engström, G., J. Gars, N. Jaakkola, T. Lindahl, 

D. Spiro and A. van Benthem. 2020. What 
policies address both the coronavirus crisis 
and the climate crisis?  Environmental and 
Resource Economics 76:789–810.

 » Engström G., J. Gars, C.K. Krishnamurthy, D. 
Spiro, R. Calel, T. Lindahl and B. Narayanan. 
2020. Carbon pricing and planetary bounda-
ries. Nature Communications 11(4688).

Teaching and training
 » Guest Lecturer, Master’s level course Gov-

ernance and Management of Social-Eco-
logical Systems: Economic Perspectives, 
lecture on Economics of climate change, 
Stockholm Resilience Centre, Stockholm 
University, spring 2021.

 » Guest Lecturer, Undergraduate level course 
Ecological Economics (Ekologisk ekonomi), 
lecture on Economics of climate change, 
Stockholm University, autumn 2020.

 » Lecture for finance and sustainability staff 
at insurance company Länsförsäkringar. 24 
February, 2021. Climate economy modelling 
and financial policy.

Commissions
 » Subject reviewer for Master’s thesis The 

Limits to Voluntary Codes of Conduct: A 
Case Study on Banks and the Principles for 
Responsible Investment, by Chiara Magrelli 
(Department of Earth Sciences, Uppsala 
University), spring 2021.

 » Journal Reviewer for Nature Sustainability, 
Ecological Economics, Journal of the As-
sociation of Environmental and Resource 
Economists and Journal of Environmental 
Economics and Management.

Other 
 » Opinion piece: Engström, G., J. Gars, N. 

Jaakkola, T. Lindahl, D. Spiro and A.A. van 
Benthem. 2020. Krisåtgärderna som gynnar 
jobb och klimat Svenska Dagbladet. (Eng-
lish version: “How to combat the Corona 
recession and cli mate change” re-published 
by the Kleinman Center for Energy Policy.) 

Åsa Gren 
Associate Professor, 
Researcher 

Research focus 
Operationalisation of ecosystem services through 
quantification and valuation and recently, more 
specifically operationalisation of various ecosys-
tem services in an urban planning and design con-
text. Current focus is on exploring the multifunc-
tionality potential of the urban green to provide 
alternative paths towards human health benefits 
in an urban planning and design context, poten-
tially contributing to creating resilient, sustainable 
and health-supporting urban environments.

Publications during the period
 » Engström, G., Å. Gren, C.Z. Li and C. Kiran. 

2020. Valuing biodiversity and resilience: 
An application to pollinator diversity in the 
Stockholm region. Spatial Economic Analy-
sis 15(3):238-261.

 » Causevic, A., M. LoCastro, D. David, S. Sel-
vakkumaran and Å. Gren. 2021. Financing re-
silience efforts to confront future urban and 
sea-level rise flooding: Are coastal megaci-
ties in ASEAN doing enough? Environment 
and Planning B: Urban Analytics and City 
Science 48(5):989-1010. 

Teaching and training
 » Main supervisor of Master’s student Blanca 

Sivertsen (Department of Environmental 
Science and Analytical Chemistry (ACES), 
Stockholm University). 

 » Lecturer, Master’s level course Sustainable 
Development and the Design Professions: 
Social Ecological Urbanism, Ecosystem Ser-
vices and Resilience, 10 September 2020, 
Chalmers Technical University.

 » Lecturer, Master’s level course Arkitektur-
teknik 3:1 Byggnad, stad, process: Ecosys-
tem Services and Urban Environments, 19 
October, 2020, KTH Royal Institute of Tech-
nology.

 » Lecturer, Master’s level course Ekosys-
temtjänstförvaltning (Ecosystem service 
management): Smart Cities and Modern 
Planning, 8 October 2020 and Health and 
Urban Green Areas, 9 October, 2020. De-
partment of Physical Geography, Stockholm 
University.

 » Lecturer, Master’s level course Miljöveten-
skap 1: Ecosystem Services, Miljövetenskap 
Environmental Sciences November, 2020, 

Department of Environmental Science, 
Stockholm University.

Commissions
 » Member of the Editorial Board of the journal 

Sustainability.

Other 
 » Associate professorship in Sustainable Ur-

ban Design and Planning, at Chalmers Tech-
nical University, 19th May 2021.

´

Patrik Henriksson
PhD, Affiliated researcher

Research focus 
Aquaculture and seafood, identifying and pro-
moting more sustainable aquaculture practices, 
developing life cycle assessments (LCA), investi-
gating antimicrobial use.

Publications 
 » Bergman, K., P.J.G. Henriksson, S. Hornborg, 

M. Troell, L. Borthwick, M. Jonell, G. Philis 
and F. Ziegler. 2020. Recirculating aqua-
culture is possible without major energy 
tradeoff: Life Cycle Assessment of warmwa-
ter fish farming in Sweden.  Environmental 
Science & Technology 54(24):16062–16070. 

 » Blasiak, R., A. Dauriach, J-B. Jouffray, C. Fol-
ke, H. Österblom, J. Bebbington, F. Bengts-
son et al.. 2021. Evolving perspectives of 
stewardship in the seafood industry.  Fron-
tiers in Marine Science 8:671837.

 » Crona, B., E. Wassénius, M. Troell, K. Barclay, 
T. Mallory, M. Fabinyi, W. Zhang, V.W.Y. Lam, 
L. Cao, P.J.G. Henriksson and H. Eriksson. 
2020. China at a crossroads: An analysis of 
China's changing seafood production and 
consumption. One Earth 3(1):32-44.

 » Henriksson, P.J., S. Cucurachi, J.B. Guinée, 
R. Heijungs, M. Troell and F. Ziegler. 2021. A 
rapid review of meta-analyses and system-
atic reviews of environmental footprints of 
food commodities and diets. Global Food 
Security 28:100508.

 » Lambraki I.A., S.E. Majowicz, E.J. Parmley, D. 
Wernli, A. Léger, T. Graells, M. Cousins, S. Har-
barth, C. Carson, P. Henriksson, M. Troell and 
P.S. Jørgensen. 2021. Building social-ecolog-
ical system resilience to tackle antimicrobial 
resistance across the One Health spectrum: 
Protocol for a  mixed methods study. JMIR 
Research Protocols 10(4):e24378.

 » Léger, A., I. Lambraki, T. Graells, M. Cousins, 
P.J.G. Henriksson, S. Harbarth, C. Carson, S. 
Majowicz, M. Troell, E.J. Parmley, P.S. Jør-
gensen and D. Wernli. 2021. AMR-Intervene: 
a social-ecological framework to capture the 
diversity of actions to tackle antimicrobial 
resistance from a One Health perspective. 
Journal of Antimicrobial Chemotherapy 
76(1):1–21.

 » Nyberg, O., A. Rico, J.B. Guinée and P.J.G. 
Henriksson. 2021. Characterizing antibiotics 
in LCA—a review of current practices and 
proposed novel approaches for including 
resistance. The International Journal of Life 
Cycle Assessment.

 » Shepon, A. J.A. Gephart, C.D. Golden, P.J.G. 
Henriksson, R.C. Jones, J. Zachary Koehn 
and G. Eshel. 2021. Exploring sustainable 
aquaculture development using a nutri-
tion-sensitive approach. Global Environ-
mental Change 69:102285

 » Shepon, A., J.A. Gephart, P.J.G. Henriksson, 
R. Jones, K. Murshed-e-Jahan, G. Eshel and 
C. D. Golden. 2020. Reorientation of aqua-
culture production systems can reduce 
environmental impacts and improve nutri-
tion security in Bangladesh. Nature Food 
1(10):640–647.

 » Wernli, D., P.S. Jørgensen, E.J. Parmley, M. 
Troell, S. Majowicz, S. Harbarth, A. Léger, I. 
Lambraki, T. Graells, P.J.G. Henriksson, C. 
Carson, M. Cousins, G. Skoog Ståhlgren, 
C. V Mohan, A.J.H. Simpson, B. Wieland, K. 
Pedersen, A. Schneider, S.J. Chandy, T.P. 
Wijayathilaka, J. Delamare-Deboutteville, J. 
Vila, C. Stålsby Lundborg and D. Pittet. 2020. 
Evidence for action: A One Health learning 
platform on interventions to tackle antimi-
crobial resistance. The Lancet Infectious 
Diseases 20(12):e307–e311.

Reports
 » Henriksson, P., K. Bergman, S. Hornborg, M. 

Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Hållbar sjömat - vilken sjömat ska man 
välja? (Sustainable seafood – what seafood 
should one choose?) Seawin Policy Brief 1, 
Seawin Earth and Lantbruksnätverket. 

 » Hornborg, S., K. Bergman, P. Henriksson, M. 
Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Frisk med fisk  utan risk? Att gasa 
och bromsa svensk sjömatskonsumtion 
(Healthy with fish without risk? To speed 
up or slow down the Swedish seafood pro-
duction). Seawin Policy Brief 2, Seawin earth 
and Lantbruksnätverket. 

 » Jonell, M., T. Lindahl, K. Bergman, P. Hen-
riksson, S. Hornborg, M. Troell and F. Ziegler. 
2021. Hållbar konsumtion av sjömat - hur nå 
dit? (Sustainable seafood consumption – 
how do we get there?) Seawin Policy Brief 4. 
Seawin Earth and lantbruksnätverket. 

 » Troell, M., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and F. Ziegler. 
2021. Antibiotika – en utmaning också för 
sjömat. (Antibiotics – a challenge also for 
seafood) Seawin Policy Brief 5. Seawin Earth 
and Lantbruksnätverket. 

 » Ziegler, F., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and M. Tro-
ell. 2021. Lokal eller långväga sjömat? Vilk-
en roll spelar transporten för hållbarheten? 
(Local seafood or seafood from afar? What 
is the role of transportation for sustainabili-
ty?) Seawin Policy Brief 3, Seawin Earth and 
Lantbruksnätverket. 

Vem blir väl manligare av att äta en blodig 
biff? (Eating a bloody steak doesn’t make 
you more manly) 4 September, 2020 

Ändrad livsstil räcker inte för klimatet (Liv-
estyle changes will not be enough to cope 
with climate change), 3 January, 2021

Lätt att manipulera bilden av framtiden (Fu-
ture prospects are easy to manipulate), 22 
February, 2021

Naivt att tillåta klimatmanipulation (Permit-
ting climate manipulation is naive), 9 March, 
2021

Är digitala skor lösningen på klimatkrisen? 
(Is digital footwear the solution to the cli-
mate crisis?), 3 April, 2021 

Människans otyglade framfart bidrar till nya 
sjukdomar (Uncontrolled human develop-
ment is creating new diseases), 13 April, 2021

Som taget från manualen för klimat-
förnekelse (Straight from the manual for 
climate denial), 18 May, 2021

Är det så klokt med artificiell intelligens? (Is 
artificial intellegence really so clever?) 30 
May, 2021.
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Teaching and training
 » Co-supervisor for PhD candidate Oskar Ny-

berg (Department of Ecology, Environment 
and Plant Sciences, Stockholm University).

 » Lecturer, graduate level course, Food for 
thought, Beckman’s School of Design and 
the Beijer Institute of Ecological Economics, 
spring 2021. 

Other 
 » Paternity leave May 01–June 3

Marie Huss
Operations Manager

Marie will co-ordinate the Beijer Institute’s oper-
ational activities. This will include planning and 
organising international research meetings, and 
structuring the internal and operational work at 
the institute, administration of travel and meet-
ings, archiving and responsibility for the admin-
istration of an international environmental award.

Emmy Iwarsson
MSc, Research Assistant 

Research assistant within the Inequality and Bio-
sphere project, assisting in research on inequal-
ity-biosphere interactions and in the project co-
ordination.

Malin Jonell
PhD, Researcher

Research focus 
Food systems, sustainable aquatic production 
and the role of private regulatory mechanisms in 
transforming food production and consumption.

Publications 
 » Bergman, K., P.J.G. Henriksson, S. Hornborg, 

M. Troell, L. Borthwick, M. Jonell, G. Philis 
and F. Ziegler. 2020. Recirculating aqua-
culture is possible without major energy 
tradeoff: Life Cycle Assessment of warmwa-
ter fish farming in Sweden.  Environmental 
Science & Technology 54(24):16062–16070. 

Reports
 » Henriksson, P., K. Bergman, S. Hornborg, M. 

Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Hållbar sjömat - vilken sjömat ska man 
välja? (Sustainable seafood – what seafood 
should one choose?) Seawin Policy Brief 1, 
Seawin Earth and Lantbruksnätverket. 

 » Hornborg, S., K. Bergman, P. Henriksson, M. 
Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Frisk med fisk  utan risk? Att gasa 
och bromsa svensk sjömatskonsumtion 
(Healthy with fish without risk? To speed 
up or slow down the Swedish seafood pro-
duction). Seawin Policy Brief 2, Seawin earth 
and Lantbruksnätverket. 

 » Jonell, M., T. Lindahl, K. Bergman, P. Hen-
riksson, S. Hornborg, M. Troell and F. Ziegler. 
2021. Hållbar konsumtion av sjömat - hur nå 
dit? (Sustainable seafood consumption – 
how do we get there?) Seawin Policy Brief 4. 
Seawin Earth and lantbruksnätverket. 

 » Troell, M., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and F. Ziegler. 
2021. Antibiotika – en utmaning också för 
sjömat. (Antibiotics – a challenge also for 
seafood) Seawin Policy Brief 5. Seawin Earth 
and Lantbruksnätverket. 

 » Ziegler, F., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and M. Tro-
ell. 2021. Lokal eller långväga sjömat? Vilk-
en roll spelar transporten för hållbarheten? 
(Local seafood or seafood from afar? What 
is the role of transportation for sustainabili-
ty?) Seawin Policy Brief 3, Seawin Earth and 
Lantbruksnätverket. 

Conferences, workshops 
and presentations
 » Seminar, Seaweed: Exploring its untapped 

potential to contribute to healthy and sus-
tainable food systems. Hosted by UN Global 
Compact, Lloyd’s Register Foundation, and 
EAT, 9 December 2020. Participant. 

 » Public talk, Vegoforum DIGITAL – Vego in 
politics, 5 December 2020. Presentation: 
The EAT Lancet commission.

 » North Atlantic Seafood Forum, DNV Launch 
of Aquaculture Forecast to 2050, 9 June 
2021. Speaker and participant in panel dis-
cussion. 

 » Baltic Breakfast: Increased consumption of 
seafood from a sustainability perspective, 
Public digital talk, Stockholm University Bal-
tic Sea Centre, 18 June 2021. Presentation. 

Teaching and training
 » Lecturer, Bachelor's level course, Sustain-

ability perspectives on contemporary fish-
eries - Where Have all the Fishes Gone, 
Swedish University of Agricultural Sciences, 
September 2020. 

 » Lecturer, graduate level course, Food for 
thought, Beckman’s School of Design and 
the Beijer Institute, spring 2021. 

Commissions
 » Part of the Aquaculture Stewardship Coun-

cil's technical working group on revision of 
the shrimp aquaculture standard (2019-
2020).

 » Journal Reviewer for Marine Policy. 

Other 
 » Part of the Postdoc Academy for Transfor-

mational Leadership (2019-2021), funded by 
the Robert Bosch Stiftung in collaboration 
with four leading academic research centres 
in Europe. 

 » Interview with Swedish TV channel Ex-
pressen TV, 4 May 2021. On the Swedish 
critique against the Netflix documentary 
Seaspiracy.

Sofia Kristin Kokinelis
MSc, Finance and 
HR Administrator

Sofia-Kristin has a Master of Science (MSc) de-
gree in Business Administration and Economics 
from Stockholm University and works as Finance 
& HR administrator for both the Beijer Institute of 
Ecological Economics, and the Global Economic 
Dynamics and the Biosphere Programme (GEDB) 
at the Royal Swedish Academy of Sciences. More 
specifically, she works with accounting, finan-
cial reporting and budgeting. She also provides 
support and financial information to researchers 
about their projects and assists them with budg-
eting and financial reporting. In her role as HR 
administrator, she prepares staff contracts and 
assists staff members with different issues. Due 
to the research collaboration between the Beijer 
Institute and Stockholm Resilience Centre (SRC), 
her work tasks also require close cooperation with 
the administration team at SRC.

Chuan-Zhong Li
Professor, 
Affiliated researcher

Research focus 
Environmental and resource economics, dynamic 
welfare analysis, sustainability, energy economics, 
resilience studies.

Publications 
 » Engström, G., Å. Gren, C.Z. Li and C.K.B. Kr-

ishnamurthy. 2020. Valuing biodiversity and 
resilience: An application to pollinator diver-
sity in the Stockholm region. Spatial Eco-
nomic Analysis 15(3):238-261.

 » Guo, J., C.Z. Li and C. Wei. 2021. Decoupling 
economic and energy growth: Aspiration 
or reality? Environmental Research Let-
ters 16(4):1-11.

 » Löfgren, K.G. and C.Z. Li. Envelope theorems 
in economics: Historical development and 
modern cost-benefit applications. Frontiers 
of Economics in China (FEC). In press.

Conferences, workshops 
and presentations
 » The Transnational and Interdisciplinary 

Studies in Social Innovation (TAISI) Sympo-
sium 2020, Waseda University, Tokyo, July 

2020. Presentation: On the Covid-19 pan-
demic - some Swedish experiences.

Therese Lindahl
PhD, Programme Director 
Behaviour, economics 
and nature

Research focus 
Human behaviour in social-ecological systems. 
For example how ecosystem dynamics (e.g. 
threshold effects, uncertainty, variability, spatial 
dynamics) influence resource users’ exploitation 
and cooperation behaviour and the implications 
for natural resource management. Understanding 
how attitudes, perceptions and behaviour towards 
the environment are formed and can be changed.

Publications 
 » Engström, G., J. Gars, C. Krishnamurthy, D. 

Spiro, R. Calel, T. Lindahl and B. Narayanan. 
2020. Carbon pricing and planetary bounda-
ries. Nature Communications 11(1):1-11. 

 » Engström, G., J. Gars, N. Jaakkola, T. Lindahl, 
D. Spiro and A.A. van Benthem. 2020. What 
policies address both the coronavirus crisis 
and the climate crisis? Environmental and 
Resource Economics 76(4):789-810. 

 » Remme, R.P., H. Frumkin, A.D. Guerry, A.C. 
King, L. Mandle, C. Sarabu, G.N. Bratman, B. 
Giles-Corti, P. Hamel, H. Baolong, J.L. Hicks, 
P. James, J.J. Lawler, T. Lindahl, H. Liu, Y. 
Lu, B. Oosterbroek, B. Paudel, J.F. Sallis, J. 
Schipperijn, S. De Vries, B.W. Wheeler, S.A. 
Wood, T. Wu and G.C. Daily. 2021. An eco-
system service perspective on urban na-
ture, physical activity, and health. Proceed-
ings of the National Academy of Sciences 
118(22):e2018472118.

 » Lindahl, T., C. Schill and R. Jarungrattanap-
ong. 2021. Beijer Discussion Paper 276: The 
role of resource dependency for sharing in-
creasingly scarce resources: Evidence from 
behavioural experiments with small-scale 
fishers. Beijer Discussion Paper Series.

 » Lindahl, T., M.A. Janssen and C. Schill. Con-
trolled behavioural experiments. In: Biggs, R., 
A. de Vos, R. Preiser, H. Clements, K. Macie-
jewski and M. (eds.) The Routledge Hand-
book of Research Methods for Social-Eco-
logical Systems, Routledge, London, UK. In 
press. 

Reports
 » Henriksson, P., K. Bergman, S. Hornborg, M. 

Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Hållbar sjömat - vilken sjömat ska man 
välja? (Sustainable seafood – what seafood 
should one choose?) Seawin Policy Brief 1, 
Seawin Earth and Lantbruksnätverket. 

 » Hornborg, S., K. Bergman, P. Henriksson, M. 
Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Frisk med fisk  utan risk? Att gasa 
och bromsa svensk sjömatskonsumtion 
(Healthy with fish without risk? To speed 

up or slow down the Swedish seafood pro-
duction). Seawin Policy Brief 2, Seawin earth 
and Lantbruksnätverket. 

 » Jonell, M., T. Lindahl, K. Bergman, P. Hen-
riksson, S. Hornborg, M. Troell and F. Ziegler. 
2021. Hållbar konsumtion av sjömat - hur nå 
dit? (Sustainable seafood consumption – 
how do we get there?) Seawin Policy Brief 4. 
Seawin Earth and lantbruksnätverket. 

 » Röös, E., J. Larsson, K. Resare Sahlin, M. 
Jonell, T. Lindahl, E. André, S. Säll, N. Har-
ring and M. Persson 2021. Policy Options for 
Sustainable Food Consumption: Review and 
Recommendations for Sweden. Mistra Sus-
tainable Consumption Report 1:10, Chalmers 
university of Technology. 

 » Troell, M., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and F. Ziegler. 
2021. Antibiotika – en utmaning också för 
sjömat. (Antibiotics – a challenge also for 
seafood) Seawin Policy Brief 5. Seawin Earth 
and Lantbruksnätverket. 

 » Ziegler, F., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and M. Tro-
ell. 2021. Lokal eller långväga sjömat? Vilk-
en roll spelar transporten för hållbarheten? 
(Local seafood or seafood from afar? What 
is the role of transportation for sustainabili-
ty?) Seawin Policy Brief 3, Seawin Earth and 
Lantbruksnätverket. 

Conferences, workshops 
and presentations
 » SIGURD kunskapskluster (SIGURD knowl-

edge cluster) on the value of cohesion, trust 
and safety in urban planning. Online work-
shop. Mistra Urban Futures, Gothenburg. 
September 2020. Presentation: Social capi-
tal and social cohesion: a behavioural econ-
omist’s perspective. 

 » Seminar Series at Department of Psychol-
ogy, Karolinska University. Online seminar. 
October 2020. Speaker: Our biggest sus-
tainability challenges require collective ac-
tion - but how can this be achieved? Insights 
from economic lab and field experiments. 

 » SNS early meeting: A talk with environmen-
tal economist Therese Lindahl about sus-
tainable food consumption. Online seminar. 
SNS (Centre for Business and Policy Stud-
ies), Stockholm. October 2020. Presenter: 
Sustainable food consumption: how do we 
get there? 

 » KliMATval. Digital workshop. Stockholm 
Resilience Centre and Sveriges kommuner 
och Regioner (Swedish Municipalities and 
Regions), Stockholm. November 2020. Pres-
entation: To test and evaluate interventions 
for sustainable food consumption. 

 » CBIE Round Table Discussion: The role of 
cognitive abilities in the commons and so-
cial-ecological systems, Center for Behav-
ior, Institutions and the Environment (CBIE) 
Seminar Series, Arizona State University, 
Tempe, Arizona, USA, online, November 
2020. Panel member.

 » BEN workshop. Online workshop. Beijer In-

stitute of Ecological Economics, Stockholm, 
Sweden. December 2020. Organiser. 

 » Commoning the Anthropocene. Online con-
ference. International Association for the 
study of the Commons, Tempe Arizona. 
April 2021. Plenary panel participant and 
Co-chair of the scientific committee.

Teaching and training
 » Co-supervisor of PhD candidate Noah 

Linder, Environmental Psychology, Depart-
ment of Building, Energy, and Environmental 
Engineering, University of Gävle. 

 » Co-supervisor of PhD candidate Lina Isacs, 
Division of Environmental Strategies Re-
search, Royal Institute of Technology, Stock-
holm.

 » Lecturer, undergraduate level course Ekol-
ogisk ekonomi (Ecological Economics), 
Department of Physical Geography and 
Stockholm Resilience Centre, Stockholm 
University, autumn 2020.

 » Lecturer, undergraduate level course, 
Världens eko (The world’s eco), Stockholm 
Resilience Centre, Stockholm University, au-
tumn 2020.

 » Lecturer, undergraduate level course, En-
vironmental management in planning, De-
partment of Physical Geography, Stockholm 
University, spring 2021.

 » Lecturer, Master’s level course, Governance 
and management of social-ecological sys-
tems: Challenges of environmental deci-
sion-making, Stockholm Resilience Centre, 
Stockholm University, spring 2021. 

 » Lecturer, PhD level course, Behavioural 
Environmental Economics, Department of 
Economics, Swedish Agricultural University, 
spring 2021. 

 » Lecturer, Lecture series for Länsförsäkrin-
gar (a major Swedish insurance company), 
Beijer Institute, spring 2021. 

 » Lecturer, graduate level course, Food for 
thought, Beckman’s School of Design and 
the Beijer Institute, spring 2021. 

Commissions
 » SARAS Associate, South American Institute 

for Resilience and Sustainability Studies 
(SARAS), since 2018. 

 » Journal reviewer for Nature Sustainabili-
ty, Proceedings of the National Academy 
of Sciences, Environmental and Resource 
Economics, Economic Policy, Sustainability, 
Frontiers in Psychology, Resources Con-
servation and Recycling and Global Food 
Security. 

 » Executive team member, Mistra Food Fu-
tures, 2020-2021. 

Other 
 » Opinion piece: Engström, G., J. Gars, N. Jaak-

kola, T. Lindahl, D. Spiro and A.A. van Ben-
them. 2020.

 » Krisåtgärderna som gynnar jobb och klimat 
Svenska Dagbladet. (English version: “How 
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to combat the Corona recession and cli-
mate change” re-published by the Kleinman 
Center for Energy Policy.)

 » Podcast guest, Rethink Talks: a podcast 
on resilience and global change, Building 
back better: economic and financial deci-
sion-making in a post-corona world. August 
2020. 

 » Podcast guest, In Common, Commoning#5 
- Commoning the Anthropocene. April 2021. 

Caroline Schill
PhD, Researcher 

Research focus
Human behaviour in complex and intertwined 
social-ecological systems. How human behaviour 
shapes, and is shaped by, different social-ecolog-
ical contexts. Particular interest in the commons, 
collective action and sustainability in contexts of 
environmental change and uncertainty.

Publications 
 » Care, O., M. Bernstein, M. Chapman, I. Diaz 

Reviriego, G. Dressler, M. Felipe-Lucia, 
C. Friis, S. Graham, H. Haenke, L. Haider, 
M. Hernández-Morcillo, H. Hoffmann, M. 
Kernecker, P. Nicol, C. Piñeiro, H. Pitt, C. 
Schill, V. Seufert, K. Shu, V. Valencia and J. 
Zaehringer. 2021. Creating leadership col-
lectives for sustainability transformations. 
Sustainability Science 16:703–708.

 » Lindahl, T., M.A. Janssen and C. Schill. Con-
trolled behavioural experiments. In: Biggs, 
R., A. de Vos, R. Preiser, H. Clements, K. Ma-
ciejewski and M. Schlüter (eds.). The Rou-
tledge Handbook of Research Methods for 
Social-Ecological Systems. Routledge, Lon-
don, UK. In press.

 » Lindahl, T., C. Schill and R. Jarungrattanap-
ong. 2021. Beijer Discussion Paper 276: The 
role of resource dependency for sharing in-
creasingly scarce resources: Evidence from 
behavioural experiments with small-scale 
fishers. Beijer Discussion Paper Series.

 » Rocha, J.C., C. Schill, L.M. Saavedra-Díaz, 
R.D.P. Moreno and J.H. Maldonado. 2020. 
Cooperation in the face of thresholds, risk, 
and uncertainty: Experimental evidence in 
fisher communities from Colombia. PLoS 
ONE 15(12):e0242363.

Conferences, workshops 
and presentations
 » CEREAL (Conversation on the Environment, 

Responsible Energy, And Life) breakfast 
talk, High Meadows Environmental Institute, 
Princeton University, online, October 2020. 
Invited speaker: Understanding human be-
haviour in the Anthropocene – a complex 
adaptive systems perspective.

 » Postdoc Academy for Transformational Lead-

ership Seminar III, Bosch Foundation, Social 
Innovation & Local Experimentation for Trans-
formative Change, Drift, the Dutch Research 
Institute for Transitions, Rotterdam, The Neth-
erlands, online, November 2020. Participant. 

 » CBIE Round Table Discussion: The role of 
cognitive abilities in the commons and so-
cial-ecological systems, Center for Behav-
ior, Institutions and the Environment (CBIE) 
Seminar Series, Arizona State University, 
Tempe, Arizona, USA, online, November 
2020. Panel member. 

 » Behaviour, Economics and Nature research 
programme workshop, Beijer Institute, on-
line, November 2020. Presentation: A more 
dynamic understanding of human behav-
iour for the Anthropocene.

 » The Scientific and Technical Advisory Panel 
(STAP) to the Global Environment Facility 
(GEF), virtual workshop How behavioral and 
social sciences can help the GEF deliver its 
objectives, March 2021. Participant. 

 » IASC (International Association for the 
study of the Commons) 2021 Common-
ing the Anthropocene Virtual Conference, 
Arizona State University, Tempe, Arizona, 
USA, online, April 2021. Member of steering 
committee and moderator of webinar panel 
discussion on Conceptualizing global com-
mons and building capacity for multi-level 
governance. 

Teaching and training
 » Module leader, lecturer and examiner, Mas-

ter’s level course Governance and manage-
ment of social-ecological systems: Theories 
and methods for governance of the com-
mons, Stockholm Resilience Centre, Stock-
holm University, spring 2021.

 » Supervisor of Master’s student trainees Kin-
ga Psiuk and Hannah Marlen Lübker and 
co-supervisor of Master’s student trainee 
Anna Garre (Social-Ecological Resilience for 
Sustainable Development, Stockholm Resil-
ience Centre, Stockholm University).

Commissions
 » Theme Leader for the Interacting Complex-

ities research theme (together with Emilie 
Lindqvist and Juan C. Rocha), Stockholm 
Resilience Centre, Stockholm University, 
since August 2020.

 » Reviewer of applications for the 4th cohort 
of the Postdoc Academy for Transforma-
tional Leadership, Bosch Foundation.

 » Journal reviewer for One Earth.

Other 
 » Part of the Postdoc Academy for Transfor-

mational Leadership (since 2018), funded by 
the Robert Bosch Stiftung in collaboration 
with four leading academic research centres 
in Europe. 

 » Parental leave: July-October 2020 (20%); 
October 2020-June 2021 (10%)

Agneta Sundin 
Communications Officer

Agneta’s responsibilities include developing and 
editing the website and the annual report and 
administering the Beijer publication series, as 
well as taking part in organising workshops and 
other events. A member of Stockholm Resilience 
Centre’s (SRC) communications team, Agneta is 
involved in activities arranged jointly by SRC, Bei-
jer and Albaeco, for example the Stockholm Sem-
inars series. In addition, she was project leader for 
the course for students at the Beckman School 
of Design in February-March and the subsequent 
exhibition Food for Thought in April 2021.

Max Troell
Associate Professor, 
Programme  Director 
 Aquaculture and 
 sustainable seafood 

Research focus
Sustainability of global food and seafood system, 
aquaculture, capture fisheries, governance of 
coastal and marine ecosystems, food and seafood 
policy, ecosystem functions and services, bio-
diversity, resilience, regime shifts, food systems, 
nutrition and food security, climate change, inte-
grated aquaculture, food/seafood trade dynamics, 
sustainability metrics, life-cycle analysis, seafood 
certification standards.

Publications 
 » Blasiak, R., A. Dauriach, J-B. Jouffray, C. Fol-

ke, H. Österblom, J. Bebbington, F. Bengts-
son et. al. 2021. Evolving perspectives of 
stewardship in the seafood industry.  Fron-
tiers in Marine Science 8:671837.

 » Brugere, C., M. Troell and H. Eriksson. 2021. 
More than fish: Policy coherence and benefit 
sharing as necessary conditions for equita-
ble aquaculture development.  Marine Poli-
cy 123:104271.

 » Cottrell, R.S.,  M. Metian,  H.E. Froehlich,  J.L. 
Blanchard,  N. Sand Jacobsen,  P.B. McIn-
tyre,  K.L. Nash,  D.R. Williams,  L. Bouw-
man,  J.A. Gephart,  C.D. Kuempel,  D.D. Mo-
ran,  M. Troell and B.S. Halpern. 2021. Time 
to rethink trophic levels in aquaculture pol-
icy. Reviews in Aquaculture 13(3):1583-1593

 » Crona, B., E. Wassénius, M. Troell, K. Barclay, 
T. Mallory, M. Fabinyi, W. Zhang, V.W.Y. Lam, 
L. Cao, P.J.G. Henriksson and H. Eriksson. 
2020. China at a crossroads: An analysis of 
China's changing seafood production and 
consumption. One Earth 3(1):32-44.

 » Farmery, A.K., E.H. Allison, N.L. Andrew, M. 
Troell, M. Voyer, B. Campbell, H. Eriksson, M. 
Fabinyi, A.M. Song and D. Steenbergen. 2021. 
Blind spots in visions of a ‘‘blue economy’’ 

could undermine the ocean’s contribution 
to eliminating hunger and malnutrition. One 
Earth 4(1):28-38.

 » Gephart, J., C.D.  Golden, F. Asche, B. Bel-
ton, C. Brugere,  H.E. Froehlich,  J.P. Fry, B.S. 
Halpern, C.C. Hicks, R.C. Jones, D.H. Klinger, 
D.C. Little,  D.J. McCauley, S.H. Thilsted, M. 
Troell and E.H. Allisom. 2020. Scenarios for 
global aquaculture and its role in human nu-
trition. Reviews in Fisheries Science & Aqua-
culture 29(1):122-138.

 » Henriksson, P.J., S. Cucurachi, J.B. Guinée, 
R. Heijungs, M. Troell and F. Ziegler. 2021. A 
rapid review of meta-analyses and system-
atic reviews of environmental footprints of 
food commodities and diets. Global Food 
Security 28:100508.

 » Lambraki I.A., S.E. Majowicz, E.J. Parmley, D. 
Wernli, A. Léger, T. Graells, M. Cousins, S. Har-
barth, C. Carson, P. Henriksson, M. Troell and 
P.S. Jørgensen. 2021. Building social-ecolog-
ical system resilience to tackle antimicrobial 
resistance across the One Health spectrum: 
Protocol for a  mixed methods study. JMIR 
Research Protocol 10(4):e24378.

 » Léger A, I. Lambraki, T. Graells, M. Cousins, 
P.J.G. Henriksson, S. Harbarth, C. Carson, S. 
Majowicz, M. Troell, E.J. Parmley, P.S. Jør-
gensen and D. Wernli. 2021. AMR-Intervene: 
a social-ecological framework to capture 
the diversity of actions to tackle antimicro-
bial resistance from a One Health perspec-
tive. Journal of Antimicrobic Chemotherapy 
1;76(1):1-21. 

 » Love, D.C., E.H. Allison, F. Asche, B. Belton, 
R.S. Cottrell, H.E. Froehlich, J.A. Gephart, C.C. 
Hicks, D. Little, E.M. Nussbaumer, P. Pinto 
da Silva, F. Poulain, A. Rubio, J.S. Stoll, M.F. 
Tlusty, A.L. Thorne-Lyman, M. Troell and W. 
Zhang. 2021. Emerging COVID-19 impacts, 
responses, and lessons for building resil-
ience in the seafood system.  Global Food 
Security 28:100494.

 » Naylor R.L., R.W. Hardy, A.H. Buschmann, 
S.R. Bush, L. Cao, D.H. Klinger, D.C. Little, 
J. Lubchenco, S.E. Shumway and M. Tro-
ell. 2021. A 20-year retrospective review of 
global aquaculture. Nature 591:551–563.

 » Wernli, D., P.S. Jørgensen, E.J. Parmley, M. 
Troell et al. 2020. Evidence for action: a One 
Health learning platform on interventions to 
tackle antimicrobial resistance. The Lancet 
Infectious Diseases 20:e307–11.

Reports
 » Henriksson, P., K. Bergman, S. Hornborg, M. 

Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Hållbar sjömat - vilken sjömat ska man 
välja? (Sustainable seafood – what seafood 
should one choose?) Seawin Policy Brief 1, 
Seawin Earth and Lantbruksnätverket. 

 » Hornborg, S., K. Bergman, P. Henriksson, M. 
Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Frisk med fisk  utan risk? Att gasa 
och bromsa svensk sjömatskonsumtion 
(Healthy with fish without risk? To speed 
up or slow down the Swedish seafood pro-

duction). Seawin Policy Brief 2, Seawin earth 
and Lantbruksnätverket. 

 » Jonell, M., T. Lindahl, K. Bergman, P. Hen-
riksson, S. Hornborg, M. Troell and F. Ziegler. 
2021. Hållbar konsumtion av sjömat - hur nå 
dit? (Sustainable seafood consumption – 
how do we get there?) Seawin Policy Brief 4. 
Seawin Earth and lantbruksnätverket. 

 » Leape, J., F. Micheli, M. Tigchelaar et al. 2021. 
The Vital Roles of Blue Foods in the Global 
Food System, A Blue Food Assessment Poli-
cy brief to UNFSS Scientific group. The Blue 
Food Assessment.

 » Troell, M., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and F. Ziegler. 
2021. Antibiotika – en utmaning också för 
sjömat. (Antibiotics – a challenge also for 
seafood) Seawin Policy Brief 5. Seawin Earth 
and Lantbruksnätverket. 

 » Ziegler, F., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and M. Tro-
ell. 2021. Lokal eller långväga sjömat? Vilk-
en roll spelar transporten för hållbarheten? 
(Local seafood or seafood from afar? What 
is the role of transportation for sustainabili-
ty?) Seawin Policy Brief 3, Seawin Earth and 
Lantbruksnätverket. 

Conferences, workshops 
and presentations 
 » Webinar, Antibiotics resistance in the An-

thropocene, Axfoundation, Sweden, 24 No-
vember 2020. Panellist and Speaker: Antibi-
otic resistance in Aquaculture. 

 » Expert Dialogue, Powering the Seaweed 
Revolution for Transformational Change in 
our Food System, UN Global Compact, 28 
April 2021. 

 » Webinar, The Big Fish series, Is Aquacul-
ture Breaking Into the Global Food System? 
Center on Food Security and the Environ-
ment. 29 March 2021. Panellist.

 » The Stockholm dialogue, Seafood Busi-
ness for Ocean Stewardship, Presentation 
and lead for Antibiotic groups, Taskforce III: 
Working with Governments, 17-19 May 2021

 » Alternative Seafood Workshop, Advanc-
ing Alternative Seafood Review: Assess-
ing Food, Nutrition and Livelihood Futures 
of Plant-Based and Cell-Based Seafood, 
WIOMSA, 5 August 2020. Participant.

 » World One Health Congress 2020 [online] 
Oct/Nov 2020. Poster (together with Léger 
A, I. Lambraki, T. Graells, M. Cousins, P.J.G. 
Henriksson S. Harbarth, C. Carson, S. Ma-
jowicz, E.J. Parmley, P.S. Jørgensen and D. 
Wernli.):  AMR-Intervene, a database at the 
interface between science and policy to 
foster learning and improve interventions 
targeting antimicrobial resistance. 

 » World One Health Congress 2020 [online] 
Oct/Nov 2020. Poster (together with Lam-
braki I.A., S.E. Majowicz, E.J. Parmley, D. 
Wernli, A. Léger, T. Graells, M. Cousins, S. 
Harbarth, C. Carson, P. Henriksson, and P.S. 
Jørgensen):  Exploring factors influencing 
AMR in the European and South East Asian 

food system using a participatory systems 
modelling approach.

Teaching and training
 » Co-supervisor of PhD student Ola Luthman 

(Södertörns University, Sweden). 2019.

 » Evaluator of PhD Thesis Stockholm Uni-
versity, half time evaluation, Oskar Nyberg, 
Assessing Sustainability and Antimicrobial 
Resistance Development in Aquaculture. 29 
January 2021.

 » Member of evaluation committee, PhD de-
fence, Deogratias Mulokozi, Integrated Ag-
riculture and Aquaculture Systems (IAA) 
for Enhanced Food Production and Income 
Diversification in Tanzania, 11 February 2021.

Commissions
 » Member of advisory team UNFSS AT3, Ac-

tion Area 2 

 » Member of Action Areas and Solution Clus-
ters Working Groups – Blue foods, UNFSS

 » MASMA Programme Committee, Research 
reviews and program support 2020, Western 
Indian Ocean Marine Science Association, 
since 2007.

 » Axfoundation. Member expert group – Re-
sponsible antibiotic use in animal produc-
tion. Since 2018. 

 » Seafood Business for Ocean Stewardship, 
Scientific lead for Working with govern-
ments to improve regulations; Antibiotics. 

 » Member of steering group Blue food As-
sessment, Stanford University/Stockholm 
Resilience centre, 

 » Review editor for journals: Journal of Aq-
uaculture Environment Interactions (AEI), 
Frontiers in Marine Science and Western 
Indian Ocean Journal of Marine Science.

 » Journal Reviewer for Nature Foods

Other
 » Part of the consultative group for the re-

port: Practical Guidance for the Sustainable 
Ocean Principles: Aquaculture. UN Global 
Compact, Sustainable Ocean Business Ac-
tion Platform. 2020.

Outreach
 » Swedish Radio, Science department, fea-

tured in reportage Havens matproduktion 
kan öka avsevärt till 2050 (Food production 
by the world’s oceans can increase substan-
tially by 2050) . 20 August, 2020.
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Publications
Journal articles 
 » Adger, W.N., A.-S. Crépin, C. Folke, D. Ospina, 

F.S. Chapin III, K. Segerson, K.C. Seto, J.M. 
Anderies, S. Barrett, E.M. Bennett, G. Daily, 
T. Elmqvist, J. Fischer, N. Kautsky, S.A. Lev-
in, J.F. Shogren, J. van den Bergh, B. Walker 
and J. Wilen. 2020. Urbanization, migration, 
and adaptation to climate change.  One 
Earth 3(4): 396-399.

 » Bengtsson, J., M. Nyström, M. Ihse, C. Folke, 
T. Elmqvist, U. Emanuelsson, F. Moberg and 
P. Angelstam. 2021. Reserves, resilience and 
dynamic landscapes 20 years later. Ambio 
50: 962-966. 

 » Bergman, K., P.J.G. Henriksson, S. Hornborg, 
M. Troell, L. Borthwick, M. Jonell, G. Philis 
and F. Ziegler. 2020. Recirculating aqua-
culture is possible without major energy 
tradeoff: Life Cycle Assessment of warmwa-
ter fish farming in Sweden. Environmental 
Science & Technology 54(24):16062–16070. 

 » Blasiak, R., A. Dauriach, J.-B. Jouffray, C. Fol-
ke, H. Österblom, J. Bebbington, F. Bengts-
son, A. Causevic, B. Geerts, W. Grønbrekk, P. 
Henriksson, S. Käll, D. Leadbitter, D. McBain, 
G. Ortuno Crespo, H. Packer, I. Sakaguchi, L. 
Schultz, E. Selig, M. Troell, J. Villalón, C. Wab-
nitz, E. Wassénius, R. Watson, N. Yagi and 
B.E. Crona. Evolving perspectives of stew-
ardship in the seafood industry. Frontiers in 
Marine Science 8:671837. 

 » Brugere, C., M. Troell and H. Eriksson. 2021. 
More than fish: Policy coherence and benefit 
sharing as necessary conditions for equita-
ble aquaculture development.  Marine Poli-
cy 123:104271.

 » Care, O., M. Bernstein, M. Chapman, I. Diaz 
Reviriego, G. Dressler, M. Felipe-Lucia, 
C. Friis, S. Graham, H. Haenke, L. Haider, 
M. Hernández-Morcillo, H. Hoffmann, M. 
Kernecker, P. Nicol, C. Piñeiro, H. Pitt, C. 
Schill, V. Seufert, K. Shu, V. Valencia and J. 
Zaehringer. 2021. Creating leadership col-
lectives for sustainability transformations. 
Sustainability Science 16:703–708.

 » Causevic, A., M. LoCastro, D. David, S. Sel-
vakkumaran and Å. Gren. 2021. Financing re-
silience efforts to confront future urban and 
sea-level rise flooding: Are coastal megaci-
ties in ASEAN doing enough? Environment 
and Planning B: Urban Analytics and City 
Science 48(5):989-1010 

 » Colding, J., S. Barthel and K. Samuelsson. 
2020. Supporting bottom-up human agen-
cy for adapting to climate change.  One 
Earth 3(4): 392-395.

 » Cottrell, R.S.,  M. Metian,  H.E. Froehlich,  J.L. 
Blanchard,  N. Sand Jacobsen,  P.B. McIn-
tyre,  K.L. Nash,  D.R. Williams,  L. Bouw-
man,  J.A. Gephart,  C.D. Kuempel,  D.D. Mo-
ran,  M. Troell and B.S. Halpern. 2021. Time 
to rethink trophic levels in aquaculture poli-
cy. Reviews in Aquaculture. 13(3): 1583-1593

 » Crona, B.I., C. Folke and V. Galaz. The Anthro-

pocene reality of financial risk. One Earth 
4(5): 619-628.

 » Crona, B.I., E. Wassenius, K. Lillepold, R. Wat-
son, L. Selig, C. Hicks, H. Österblom, C. Fol-
ke, J.-B. Jouffray and R. Blasiak. Sharing the 
seas: A review and analysis of ocean sector 
interactions. Environmental Research Let-
ters 16:063005.

 » Crona, B., E. Wassénius, M. Troell, K. Barclay, 
T. Mallory, M. Fabinyi, W. Zhang, V.W.Y. Lam, 
L. Cao, P.J.G. Henriksson and H. Eriksson. 
2020. China at a crossroads: An analysis of 
China's changing seafood production and 
consumption. One Earth 3(1):32-44.

 » Elmqvist, T., E. Andersson, T. McPhearson, 
X. Bai, L. Bettencourt, E. Brondizio, J. Cold-
ing, G. Daily, C. Folke, N. Grimm, D. Haase, D. 
Ospina, S. Parnell, S. Polasky, K.C. Seto and 
S. van Der Leeuw. 2021. Urbanisation in and 
for the Anthropocene. npj Urban Sustaina-
bility 1(6).

 » Elsler, L.G., T.H. Frawley, G.L. Britten, L.B. 
Crowder, T.C. DuBois, S. Radosavljevic, W.F. 
Gilly, A.-S. Crépin and M. Schlüter. 2021. So-
cial relationship dynamics mediate climate 
impacts on income inequality: evidence 
from the Mexican Humboldt squid fish-
ery. Regional Environmental Change 21(2).

 » Engström, G., J. Gars, C. Krishnamurthy, D. 
Spiro, R. Calel, T. Lindahl and B. Narayanan. 
2020. Carbon pricing and planetary bound-
aries. Nature Communications 11:4688.

 » Engström, G., J. Gars, N. Jaakkola, T. Lindahl, 
D. Spiro and A. van Benthem. 2020. What 
policies address both the coronavirus crisis 
and the climate crisis?  Environmental and 
Resource Economics 76:4.

 » Engström, G., Å. Gren, C.Z. Li and C. Kiran. 
2020. Valuing biodiversity and resilience: 
An application to pollinator diversity in the 
Stockholm region. Spatial Economic Analy-
sis 15(3):238-261.

 » Farmery, A.K., E.H. Allison, N.L. Andrew, M. 
Troell, M. Voyer, B. Campbell, H. Eriksson, 
M. Fabinyi, A.M. Song and D. Steenbergen. 
2021. Blind spots in visions of a ‘‘blue econ-
omy’’ could undermine the ocean’s contri-
bution to eliminating hunger and malnutri-
tion. One Earth 4(1):28-38.

 » Folke, C., S. Polasky, J. Rockström, V. Galaz, F. 
Westley, M. Lamont, M. Scheffer, H. Österb-
lom, S.R. Carpenter, F.S. Chapin III, K.C. Seto, 
E.U. Weber, B.I. Crona, G.C. Daily, P. Dasgupta, 
O. Gaffney, L.J. Gordon, H. Hoff, S.A. Levin, J. 
Lubchenco, W. Steffen and B.H. Walker. Our 
future in the Anthropocene biosphere. Am-
bio 50: 834-869. 

 » Folke, C., H. Österblom, J.-B. Jouffray, 
E.F.  Lambin, W.N. Adger, M. Scheffer, B.I. 
Crona, M. Nyström, S.A. Levin, S.R. Carpen-
ter, J.M. Anderies, S. Chapin, A.-S. Crépin, A. 
Dauriach, V. Galaz, L.J. Gordon, N. Kautsky, 
B.H. Walker, J.R. Watson, J. Wilen and A. 
de Zeeuw. 2020. An invitation for more re-
search on transnational corporations and 
the  biosphere.  Nature Ecology and Evolu-
tion 4:494. 

 » Gadgil, M., F. Berkes and C. Folke. 2021. In-
digenous knowledge: From local to global. 
Ambio 50: 967-969. 

 » Gephart, J., C.D.  Golden, F. Asche, B. Bel-
ton, C. Brugere,  H.E. Froehlich,  J.P. Fry, B.S. 
Halpern, C.C. Hicks, R.C. Jones, D.H. Klinger, 
D.C. Little,  D.J. McCauley, S.H. Thilsted, M. 
Troell and E.H. Allisom. 2020. Scenarios for 
global aquaculture and its role in human nu-
trition. Reviews in Fisheries Science & Aqua-
culture 29(1):122-138.

 » Guo, J., C.Z. Li and C. Wei. 2021. Decoupling 
economic and energy growth: Aspiration 
or reality?  Environmental Research Let-
ters 16(4):1-11.

 » Haider, L.J., M. Schlüter, C. Folke and B. Rey-
ers. 2021. Fundamentally redefining resil-
ience and development: A co-evolutionary 
perspective. Ambio 50: 1304-1312. 

 » Henriksson, P.J., S. Cucurachi, J.B. Guinée, 
R. Heijungs, M. Troell and F. Ziegler. 2021. A 
rapid review of meta-analyses and system-
atic reviews of environmental footprints of 
food commodities and diets. Global Food 
Security 28:100508.

 » Herrfahrdt-Pähle, E., M. Schlüter, P. Olsson, 
C. Folke, S. Gelcich and C. Pahl-Wostl. 2020. 
Sustainability transformations: Socio-politi-
cal shocks as opportunities for governance 
transitions. Global Environmental Change 
63:102097 

 » Lambraki I.A., S.E. Majowicz, E.J. Parmley, D. 
Wernli, A. Léger, T. Graells, M. Cousins, S. Har-
barth, C. Carson, P. Henriksson, M. Troell and 
P.S. Jørgensen. 2021. Building social-ecolog-
ical system resilience to tackle antimicrobial 
resistance across the One Health spectrum: 
Protocol for a  mixed methods study. JMIR 
Research Protocol 10(4):e24378.

 » van der Leeuw, S. and C. Folke. 2021. The 
social dynamics of basins of attraction. Ecol-
ogy and Society. 26(1):33. 

 » Léger, A., I. Lambraki, T. Graells, M. Cousins, 
P.J.G. Henriksson, S. Harbarth, C. Carson, S. 
Majowicz, M. Troell, E.J. Parmley, P.S. Jør-
gensen and D. Wernli. 2021. AMR-Intervene: 
a social-ecological framework to capture the 
diversity of actions to tackle antimicrobial 
resistance from a One Health perspective. 
Journal of Antimicrobial Chemotherapy 
76(1):1-21.

 » Love, D.C., E.H. Allison, F. Asche, B. Belton, 
R.S. Cottrell, H.E. Froehlich, J.A. Gephart, C.C. 
Hicks, D. Little, E.M. Nussbaumer, P. Pinto 
da Silva, F. Poulain, A. Rubio, J.S. Stoll, M.F. 
Tlusty, A.L. Thorne-Lyman, M. Troell and W. 
Zhang. 2021. Emerging COVID-19 impacts, 
responses, and lessons for building resil-
ience in the seafood system.  Global Food 
Security 28:100494.

 » Naylor R.L., R.W. Hardy, A.H. Buschmann, 
S.R. Bush, L. Cao, D.H. Klinger, D.C. Little, 
J. Lubchenco, S.E. Shumway and M. Tro-
ell. 2021. A 20-year retrospective review of 
global aquaculture. Nature 591:551–563.

 » Nielsen, K.S., J.M. Gilligan, T. Dietz, M.J. 

Figueroa, C. Folke, W. Gwozdz, D. Ivanova, L. 
Reisch, D.P. van Vuuren, M.P. Vandenbergh, 
K.S. Wolske, R. Wood and P.C. Stern. 2020. 
Improving climate change mitigation anal-
ysis: A framework for examining feasibility. 
One Earth 3(3): 325-336. 

 » Nyberg, O., A. Rico, J.B. Guinée and P.J.G. 
Henriksson. 2021. Characterizing antibiotics 
in LCA—a review of current practices and 
proposed novel approaches for including 
resistance. The International Journal of Life 
Cycle Assessment.

 » Polasky S., A.-S. Crépin, R. Biggs, S.R. Car-
penter, C. Folke, G. Peterson, M. Scheffer, S. 
Barrett, G. Daily, P. Ehrlich, R.B. Howarth, T. 
Hughes, S.A. Levin, J.F. Shogren, M. Troell, B. 
Walker and A. Xepapadeas. 2020. Corridors 
of clarity: Four principles to overcome un-
certainty paralysis in the Anthropocene. Bi-
oScience biaa115.

 » Remme, R.P., H. Frumkin, A.D. Guerry, A.C. 
King, L. Mandle, C. Sarabu, G.N. Bratman, B. 
Giles-Corti, P. Hamel, H. Baolong, J.L. Hicks, 
P. James, J.J. Lawler, T. Lindahl, H. Liu, Y. 
Lu, B. Oosterbroek, B. Paudel, J.F. Sallis, J. 
Schipperijn, S. De Vries, B.W. Wheeler, S.A. 
Wood, T. Wu and G.C. Daily. 2021. An eco-
system service perspective on urban nature, 
physical activity, and health. Proceedings of 
the National Academy of Sciences 118(22)
e2018472118.

 » Rocha, J.C., C. Schill, L.M. Saavedra-Díaz, 
R.D.P. Moreno and J.H. Maldonado. 2020. 
Cooperation in the face of thresholds, risk, 
and uncertainty: Experimental evidence in 
fisher communities from Colombia. PLoS 
ONE 15(12):e0242363.

 » Sarà, G., M.C. Mangano et al. 2021. The syn-
ergistic impacts of anthropogenic stressors 
and COVID-19 on aquaculture: A current 
global perspective. Reviews in Fisheries Sci-
ence & Aquaculture Online First 1-13.

 » Shepon, A. J.A. Gephart, C.D. Golden, P.J.G. 
Henriksson, R.C. Jones, J. Zachary Koehn 
and G. Eshel. 2021. Exploring sustainable 
aquaculture development using a nutri-
tion-sensitive approach. Global Environ-
mental Change 69:102285

 » Shepon, A., J.A. Gephart, P.J.G. Henriksson, 
R. Jones, K. Murshed-e-Jahan, G. Eshel and 
C. D. Golden. 2020. Reorientation of aq-
uaculture production systems can reduce 
environmental impacts and improve nutri-
tion security in Bangladesh. Nature Food 
1(10):640–647.

 » Sörqvist, P., J. Colding and J.E. Marsh. 2020. 
Psychological obstacles to  the efficacy of 
environmental footprint tools. Environmen-
tal Research Letters 15(9).

 » Walker, B.H., S.R. Carpenter, C. Folke, L.H. 
Gunderson, G.D. Peterson, M. Scheffer, M. 
Schoon and F. Westley. 2020. Navigating the 
chaos of an unfolding global cycle. Ecology 
and Society 25(4):23. 

 » Wernli, D., P.S. Jørgensen, E.J. Parmley, M. 
Troell, S. Majowicz, S. Harbarth, A. Léger, I. 
Lambraki, T. Graells, P.J.G. Henriksson, C. 

Carson, M. Cousins, G. Skoog Ståhlgren, C. 
V Mohan, A. J. H. Simpson, B. Wieland, K. 
Pedersen, A. Schneider, S.J. Chandy, T.P. 
Wijayathilaka, J. Delamare-Deboutteville, J. 
Vila, C. Stålsby Lundborg and D. Pittet. 2020. 
Evidence for action: A One Health learning 
platform on interventions to tackle antimi-
crobial resistance. The Lancet Infectious 
Diseases 20(12):e307–e311.

Book chapters
 » Colding, J., L. Marcus and S. Barthel. 2021. 

Promoting partnership between urban de-
sign and urban ecology through social-eco-
logical resilience building. In M. Wallhagen 
and M. Cehlin (Eds.): Urban Transition - Per-
spectives on Urban Systems and Environ-
ments. Intech Open Book Series 

 » Galaz, V. 2020. Climate and environmental 
crises. In Stern, E. (ed). Encyclopedia of Cri-
sis Analysis, Oxford University Press.

Beijer Discussion Papers 
The Beijer Discussion Paper Series provide a fo-
rum for unpublished scientific papers with con-
tent that should be subjected to discussion and 
comments. The discussion papers can be down-
loaded from the Beijer website. A total of 276 dis-
cussion papers have been produced since 1991. 
Those published in the past year were:

 » van der Leeuw, S. and C. Folke. 2020. Beijer 
Discussion Paper 273: The social dynamics 
of basins of attraction. Beijer Discussion Pa-
per Series.

 » Galaz, V. et al. 2021. Beijer Discussion Paper 
274: Machine intelligence, systemic risks, 
and sustainability.  Beijer Discussion Paper 
Series.

 » Crépin, A.-S. and J.C. Rocha. 2021. Beijer Dis-
cussion Paper 275: Cascading regime shifts 
in pollution recipients and resource sys-
tems. Beijer Discussion Paper Series.

 » Lindahl. T., C. Schill and R. Jarungrattanap-
ong. 2021. Beijer Discussion Paper 276: The 
role of resource dependency for sharing in-
creasingly scarce resources: Evidence from 
a behavioural experiment with small-scale 
fishers. Beijer Discussion Paper Series.

Reports
 » Galaz, V., D. Collste and M.-L. Moore. 2020. 

Planetary and Human Development. Back-
ground report to the Human Development 
Report 2020. Stockholm Resilience Centre. 

 » Galaz, V., S. Daume and A. Causevic. 2020. 
Dark Machines – a project about the social 
and environmental costs and malicious use 
of the dark web and blockchain technology. 
Online project report for the Futura-funded 
“Dark Machines” project. 

 » Galaz, V., E. Wilson, M. Schewenius and 
S. Jansson. 2021. AI i klimatets tjänst – en 
kartläggning av svensk kompetens i ett in-
ternationellt perspektiv (AI for climate pur-
poses – a review of Swedish competence in 
an international perspective) Vinnova. 

 » Henriksson, P., K. Bergman, S. Hornborg, M. 
Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Hållbar sjömat - vilken sjömat ska man 
välja? (Sustainable seafood – what seafood 
should one choose?) Seawin Policy Brief 1, 
Seawin Earth and Lantbruksnätverket. 

 » Hornborg, S., K. Bergman, P. Henriksson, M. 
Jonell, T. Lindahl, M. Troell and F. Ziegler. 
2021. Frisk med fisk  utan risk? Att gasa 
och bromsa svensk sjömatskonsumtion 
(Healthy with fish without risk? To speed 
up or slow down the Swedish seafood pro-
duction). Seawin Policy Brief 2, Seawin earth 
and Lantbruksnätverket. 

 » Jonell, M., T. Lindahl, K. Bergman, P. Hen-
riksson, S. Hornborg, M. Troell and F. Ziegler. 
2021. Hållbar konsumtion av sjömat - hur nå 
dit? (Sustainable seafood consumption – 
how do we get there?) Seawin Policy Brief 4. 
Seawin Earth and lantbruksnätverket. 

 » Leape, J., F. Micheli, M. Tigchelaar et al. 2021. 
The Vital Roles of Blue Foods in the Global 
Food System, A Blue Food Assessment Poli-
cy brief to UNFSS Scientific group. The Blue 
Food Assessment.

 » Röös, E., J. Larsson, K. Resare Sahlin, M. 
Jonell, T. Lindahl, E. André, S. Säll, N. Har-
ring and M. Persson 2021. Policy Options for 
Sustainable Food Consumption: Review and 
Recommendations for Sweden. Mistra Sus-
tainable Consumption Report 1:10, Chalmers 
university of Technology

 » Troell, M., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and F. Ziegler. 
2021. Antibiotika – en utmaning också för 
sjömat. (Antibiotics – a challenge also for 
seafood) Seawin Policy Brief 5. Seawin Earth 
and Lantbruksnätverket. 

 » Ziegler, F., K. Bergman, P. Henriksson, S. 
Hornborg, M. Jonell, T. Lindahl and M. Tro-
ell. 2021. Lokal eller långväga sjömat? Vilk-
en roll spelar transporten för hållbarheten? 
(Local seafood or seafood from afar? What 
is the role of transportation for sustainabili-
ty?) Seawin Policy Brief 3, Seawin Earth and 
Lantbruksnätverket
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Humanity is embedded in the  Biosphere 
and shape it from local to global scales, 
from the past to the future. At the same 
time humanity is  fundamentally depen-
dent on the capacity of the Biosphere to 
sustain development.

The Beijer Institute of Ecological Economics is an in-
ternational research institute under the auspices of the 
Royal Swedish Academy of Sciences. Since 1991, the Beijer 
Institute has been an institute of ecological economics.

The major objectives of the Beijer Institute are to carry 
out research and stimulate scientific cooperation to pro-
mote a deeper understanding of the interplay between 
ecological systems and social and economic develop- 
ment. Cooperation efforts include collaborative research 
between economists and ecologists and related discipli-
nes on fundamental and applied problems in relation to 
sustainability, as well as teaching and training on those 
issues nationally and internationally. 

The Beijer Institute’s major activities are international 
research  programmes, synthesis workshops, a broad set 
of research projects, teaching and training  programmes, 
dissemination of results, the science-policy interface and 
collaborative  communication.

Core funding is provided by Kjell och Märta Beijer 
Foundation. Funding is also provided by Swedish and 
international research councils, foundations and other 
 organisations.

This annual report covers the period 
1 July 2020 – 30 June 2021.

www.beijer.kva.se
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