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A Moderated Presidium Discussion
The Commemorative Meeting of the Royal Swedish Academy of Agriculture
and Forestry (KSLA), January 28, 2019

Your Excellency
Madam Minister
Honorary Fellows
New Fellows
Laureates
Fellows of the Academy
Distinguished guests

A discussion between the Academy’s outgoing President and Vice President, Lisa
Sennerby Forsse and Björn Sundell, and Academy Secretary Eva Pettersson, about the
past presidential mandate period, and a little about the future as well.
Moderator: Mats Denninger, Chairman of the General section.

What were your thoughts when you accepted the roles of President and Vice President?
What felt important at the time?
Lisa Sennerby Forsse:
I was very happy and very honoured! The timing of the assignment was perfect for me, as I
had just finished at SLU. Our Academy works within the same sphere as SLU, with agricultural industries, production and the environment. My view was that the role of President
would have a lot to do with promoting the Academy’s activities to the outside world by using
the skills and knowledge of the Academy’s fellows in a good way and working on the basis
of One KSLA. I also thought that we needed to have increased focus, in other words, to
prioritise the most important issues.
Björn Sundell:
The invitation to accept the role of Vice President came at the time when RISE (Research
Institutes of Sweden) took over JTI (Swedish Institute of Agricultural and Environmental
Engineering) and the relationship between SLU and the industries was a little unsettled. I
thought that it might be possible to use the Academy as a clearer bridge between academia
and trade & industry, in the same way as the institutes function.
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How has it been to work together?
We have had a very good collaboration due to the fact that our respective experiences and
backgrounds have complemented each other extremely well. We have taken many good
steps, although there is still work to be done. During our first year together we developed the
strategy Activities and focus, which indicated the path we wanted to take.

What were your thoughts, Eva, when you accepted the role of Managing Director?
Eva Pettersson:
I was offered the opportunity on a crackling phone line to New Zealand. It felt extremely
inspiring, and at the same time enormously challenging! I already had some experience of
working at the Academy, including in what at the time was the Committee on Research
Policy, and I thought that the Academy’s activities fitted perfectly with what I wanted to
work with. My experience ranges from basic research to entrepreneurship, with plenty in
between, so I felt that hopefully I would have a lot to offer and contribute. The role of
Academy Secretary is much broader than I could ever have imagined, but also incredibly
enjoyable! No two days are the same!
The role of Managing Director is often characterised by the need to be decisive; to use a
professional organisation to deliver results in accordance with the Board’s decisions.
With a dozen or so staff members, you have 700 fellows to consider. How does that
work?
I had a naive belief that I knew how things worked at the Academy, but I didn’t really. I was
very much a businesswoman before I started at the Academy, which meant that I was used to
making my own decisions, implementing them and taking responsibility for the results. And
things happened quickly! At least, they did where I worked. Further back in time I had
worked with Boards a lot, but it was different at the Academy, as I felt it was a little unclear
who was actually in charge. It was also a case of being thrown in at the deep end to some
extent in the autumn of 2017, with all kinds of things that weren’t part of my job description.
So I can’t really say that the job has been particularly straightforward at all times, but I’ve
learnt to appreciate the dynamics and charm of the Academy. Every day seems to bring new
decisions on things I thought had been decided the day before. But the work is incredibly
enjoyable!

What role can/should the Academy play today?
Lisa:
The most important role is that of an independent “think tank” for various actors within the
green sector and for others who are interested in green issues. A forum where it’s possible to
discuss and exchange ideas and opinions, where different interests are represented in order to
provide an all-round perspective that can be difficult to achieve in other forums. The Academy’s portal paragraph is the backbone of everything we do. The Academy’s role in society
has increased as the green issues have become more and more important. A relevant question
to ask is what responsibility the Academy has with regard to increasing the all-round knowledge of the green industries. It has also become clear that the Academy has a major responsibility when it comes to increasing the general public’s knowledge of the green industries and
their importance for society as a whole.
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How credible is the information that comes via KSLA – can people trust the Academy?
Lisa:
Absolutely! One of our most important pillars is that the information that the Academy provides is based on scientific grounds and proven experience. Sometimes the science is not
conclusive, and in those situations the Academy must perform an assessment of what we
actually know and what we don’t know, and be clear about that. The most important thing is
to find out what we are agreed on, not what we aren’t agreed on.
Björn:
The Earth’s natural resources concern many in society, and most of us have some sort of
relationship to such issues, which means that people can feel upset on occasions. The most
important thing is that the Academy is independent – but we also need to work with controversial issues where different people have different perceptions and understandings, for
example right of ownership, GMOs, biodiversity, the ecological debate and the forest as a
carbon sink.

What are some of the issues that have been important during the last four years, and
how has the Academy contributed?
Lisa:
When our mandate period began in 2016, focus was on rural development and, not least, a
much needed food strategy. Gradually the climate issue started to take greater focus and
became part of most of our activities, and during the last two years it has been the forestry
and agriculture issues in relation to climate and biodiversity that have commanded a lot of
attention. There are problems, but there are also solutions, and we have chosen to focus on
the latter. The UN’s 2030 goals were adopted in the autumn of 2016, and naturally they have
been a constant point of focus. What is Sweden doing, and where does our Academy fit in?
We have been able to note that almost everything we do has a bearing on one or more of the
17 main goals in the UN agenda. The Academy has carried out a great many activities in
relation to all these issues, in the form of seminars and roundtable discussions, we have
responded to referrals and motions, and we have participated in debates together with other
organisations within the green sector.
Eva:
For a number of years, the Academy has worked with landscape issues, with the aim of
initiating a process that can result in a national landscape strategy. We have carried out a
number of activities, including seminars and the Landscape Forum in which a number of
government agencies and other organisations have participated. The work has been summarised in the publication Landscape – a wide-ranging concept (KSLA Journal no. 5-2019),
which was presented at a well-attended seminar in the autumn of 2019.
The Academy’s historical projects are an important part of our activities, in which the sections are becoming increasingly involved. Examples include a seminar we arranged about
Sweden’s work as the first country in the world to prohibit the use of growth-promoting
antibiotics in animal feed as a necessary step to take in order to slow down the development
of antibiotic resistance.
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Another project well worth a mention is a project on changes in agricultural policy during
the late 1980s and early 1990s. During 2019 we have conducted ten or so interviews with
persons who were active during that period, for example three former ministers for agriculture. The work and the interviews will form the basis for a final documentation of the
project later on, in the form of a book.
Björn:
New technological developments are progressing at a great rate, such as digitalisation,
laser scanning, etc. This issue has been raised, for example, in the Academy’s input to the
Swedish government’s research policy bill, and a special committee has worked with
technology-related issues during the past three years, although I believe that we need to
focus even more on this area.

The Collegium has decided that the theme for next year will be the Climate. Why?
Björn:
The Academy’s primary focus – the agricultural industries and related activities – are totally
dependent on the weather, and thus also on the climate. Globally, regionally and locally, the
climate is the major challenge, and the Academy must play its part in contributing to finding
ways to adapt and reduce emissions. It is natural for the Academy to work with these issues,
although we also work with so much more. The risk then becomes that we end up dividing
our focus on a little of everything. By announcing a relevant theme, we will be able to focus
our activities and thus have a greater impact in relation to our core issues.
Eva:
Many climate activities have been carried out during 2019, for example the collaboration
with IVA in the Climate Crossroads project, where the Academy has contributed to the subproject How Swedish agriculture can meet the climate goals. The sub-project was concluded
with a seminar that was attended by several politicians. Furthermore, 150 guests spoke about
food and climate in Falun under the auspices of the Academy, among others. A number of
other climate activities have already been planned, and there will be more to follow. Our
climate-themed year will be specially highlighted on the Academy’s new website, which is
due to be launched at the end of March.
Lisa:
I would also like to mention an important international seminar that we held in collaboration
with IVA and KVA about the role of the forest in climate work, which resulted in the
publication Forests and the Climate (KSLA Journal no. 6-2018).
Eva:
The Academy’s Committee for Youth Issues is our answer to Greta Thunberg! They want a
solution to the climate issue now, something that was made very clear during a seminar on
the climate crisis and how we can contribute solutions. It’s an issue that affects their future,
they feel that time is running out, and they want immediate action. This was reflected in one
of the Academy’s well attended book discussions, about the Swedish book Det brinner…
Rapport från en hotad by [“On fire... A report from a threatened village”].
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The Academy carries out 60 to 70 activities each year. Who does what, and how is
everything financed?
Björn:
The Academy currently manages 43 foundations that have originated from donations
received by the Academy at various times since its formation in 1813. A good management
process generates funds that can be used for prizes, awards and external projects, as well as
for the Academy’s internal work. Everything that happens is, of course, in accordance with
the wishes of the donors. Without such generous donors, the Academy’s activities would
have been on a significantly smaller scale.
Eva:
The goal, however, is to increase the Academy’s external financing, which is something we
have worked on a lot during 2019. We need to be better equipped and enhance our ability to
work with external partners, and to that end we are working on building up a better project
organisation. We have also involved fellows in the work aimed at finding external financiers
and donors.
Two of the donations received by the Academy are properties: Barksätter and Enaforsholm.
A wide range of projects are carried out at Barksätter, and a new pair of hosts started working at the Enaforsholm Fjällgård mountain estate in 2019.

At the start of this discussion, you described your thoughts when you first accepted
your respective roles. How has everything gone?
Lisa:
With 700 fellows, we also felt that we needed to put into words something that could serve
as a common set of values, some well-chosen concepts that we can all relate to, and that we
hope will provide a clear picture of what the Academy stands for. After a number of discussions, the Collegium settled on three words – Respect, Integrity and Altruism – against
which every fellow can adjudge his or her own and the Academy’s activities.
Apart from external grants made by the Academy, we have also worked with the award of
research grants from the external programmes Tandem Forest Values and KSLA-Wallenberg
Professorships. Tandem Forest Values was originally a gift from Sweden to Finland when
our neighbours to the east celebrated one hundred years as an independent nation in 2017.
The gift consisted of a research grant within forest research and resulted in a very successful
collaboration between Swedish and Finnish researchers who have continued beyond the
original gift. During 2019 an additional SEK 40 million was awarded to research projects
with funders and researchers from both Finland and Sweden.

What has been most inspiring? Most challenging?
Lisa:
The most inspiring thing has been to come into close contact with so many of our fellows
and learn from their knowledge and experience. I am impressed by the tremendous breadth
and depth within our ranks, which makes it possible to highlight important issues from more
than one perspective at a time. ”One KSLA” has been an important guiding principle in
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much of what we have done. In order to gather together the Academy’s competence within
overriding issues, we have initiated three section-overarching committees within the Academy for our long-term important areas: the Committee for Research, the Committee for
Youth Issues and the Committee for International Issues.
Björn:
Something else that is worth mentioning is a common vision and the common activity
planning between the sections and the Library, Archive and Historical Projects unit (BAHP).
Furthermore, during recent years, the Academy’s statutes have been modernised, and
changes have been implemented within financial management.
During the past year, the Committee for Research has worked on the production of input to
the Swedish government’s research policy bill, and the Academy was given the privilege of
presenting our input to the Minister for Higher Education and Research, Matilda Ernkrans,
and the Minister for Rural Affairs, Jennie Nilsson.
The Committee for International Issues has worked a lot with “flyovers” and roundtable
discussions as an informal way of increasing knowledge about international issues. For
example, the committee arranged an interesting discussion about China as a geopolitical
actor and what it means for the green industries in Sweden.
2020 is the first year for the award of the Academy’s culture prize, which is being financed
by the foundation Stiftelsen Ulf och Greta Renborgs fond.
Eva:
The most inspiring aspect for me is the opportunity to develop new things. It could be anything from thinking about how the project work should be structured, to a new project with
many partners. But the most enjoyable aspect is getting people to go along with you, regardless of who they are! Sometimes you succeed, and sometimes you don’t. The major networks
that the Academy offers are tremendously inspiring.
One major challenge is the issue of finances, as we are entirely in the hands of the stock market and interest rate developments. As previously mentioned, we are working on increasing
our external financing, but that is a long-term project that requires a lot of unrelenting work.
At the moment we have a lot in our favour with regard to our core issues, and that is something we must make the most of, both for the Academy’s own sake and for the sake of the
issues themselves. The ability to strike while the iron is hot is a challenge!
Now the Academy is changing its President and Vice President – any last words of
wisdom from the outgoing officeholders?
Björn:
The trinity of Research – Industry – Government Agency is the key to success! So stay true
to the Academy’s portal paragraph in everything you do!
Today’s issues are so complex and fast-moving that the Academy needs to be flexible and
not get bogged down in rigid structures. At the same time, we must also conduct our work
with a consistent and long-term approach.
Lisa:
It is necessary to maintain an international overview, and the Academy’s international
journey is now well underway, not least through the establishment of the Committee for
International Issues. But more is required, and our international fellows are sometimes an
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underutilised resource that we need to take care of in a better way. I also feel it is important
that we continue to have contact with and collaborate with the international community and
academics in other countries.
Finally – together we are One KSLA, and that is a key to our ability to manage the complex
challenges of our time and to contribute to solutions. But the Academy alone is not enough;
collaboration is needed with other actors who have complementary skills, knowledge and
experience, in order to create opportunities beyond what we ourselves are able to achieve.

And any last thoughts from you, Eva?
Eva:
I agree with both Lisa and Björn in respect of everything they have already mentioned, but
one thing I would like to emphasise a little extra is the need for increased flexibility and the
necessity of One KSLA in order to be able to create an impact in the outside world. Then I
feel I must also add that the Presidium is itself a nice trinity, and I am convinced that, even
with the new President and Vice President, we will continue with our roles as Prime Minister
and Minister for Foreign Affairs, Minister for Finance and Minister for Home Affairs, and
State Secretary!

A final word from Lisa:
Many thanks to all our fellows for the past year, and welcome to a new decade! And
many thanks to the fantastic Academy Office as well! What would we do without you?

Translation: Nigel F Ford, Marketing and Translations International AB.
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The Principal Speech, Professor Kristina Sundell

The Commemorative Meeting of the Royal Swedish Academy of Agriculture
and Forestry, January 28, 2020

Paradigm shift: increased aquaculture for climate-smart food
Your Excellency
Madam Minister
Honorary Fellows
New Fellows
Laureates
Fellows of the Academy
Distinguished guests

The Climate is the theme of this year’s Commemorative Meeting. Our oceans and waterways
– which will be the primary focus of my speech today – are greatly affected by the climate
changes we are currently experiencing.
Even though the Academy’s vision states that “We promote the green industries for a
sustainable future”, I am very pleased and honoured that the blue industries are also able to
be the subject of focus and attention within the Academy and to be a stablemate of the green
and brown industries in the Academy’s journey towards the achievement of a sustainable
future – and sustainable food production.
I remember being part of a fantastic evening in January 2017 when I was the proud nominator of the fourth holder of the Wallenberg professorship, my dear friend and colleague
Barry Costa-Pierce from the University of New England in Maine, who received his professorship that evening. Professor Costa-Pierce is still a visiting professor with us on a 20
per cent basis within SWEMARC, the Swedish Mariculture Research Centre at the University of Gothenburg. His enormous wealth of knowledge and experience, both globally and
locally, not just within the field of aquaculture, but also with regard to fishing and the use of
bio-resources from oceans and waterways, has been a major asset and inspiration for the blue
development throughout the whole of Sweden. This was evidenced not least by the much appreciated and well attended full-day seminar on the theme “Sustainable aquaculture at local
and global scales” that we and the Academy organised together in March last year – a fine
summary of that seminar is available in the Academy’s publication KSLA Nytt & Noterat
no. 2-2019.
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But talking of themes, I would now like to return to this year’s Academy theme: The
Climate.
Global warming continues, and reports from sources such as the EU, IPCC and the UN’s
climate organisation WMO show that 2019 was the second warmest year ever from a global
perspective, and the warmest ever in Europe. We see undeniable evidence of this in many
different areas of the world; in the extreme weather conditions we are experiencing here at
home, including the extremely dry and warm summer of 2018; in the recent catastrophic
forest fires in Australia; and in the rapidly shrinking polar ice caps. But it is not just the land
that is suffering the consequences of global warming; the fact is that 90 per cent or more of
the excess heat that is formed on Earth is stored in water, with the great oceans taking the
majority. This can be measured in the form of “ocean heat content”, or OHC. The OHC
value shows that, during 2019, the upper 2,000 metres of the oceans were warmer than any
previous measurements.
One of the major culprits when it comes to global warming is, of course, the greenhouse gas
CO2, and at present we are actually seeing something happen that is really quite startling:
that the ocean water, with all its buffering systems, is no longer able to deal with the hydrogen ions that are formed when CO2 dissolves in the water, which means that not just our
lakes, but even the oceans, are becoming more and more acidic with a lower pH value.
It is the activities of human beings that are the basis of the increased CO2 emissions and are
leading to the climate changes we are now experiencing – and the human population on
Earth is not exactly decreasing. On the contrary, the global population is constantly on the
increase. The UN’s “World Population Prospects” predicts that, in the next 30 years, the
world’s population will increase from today’s figure of 7.8 billion to 9.7 billion in 2050.
All these people will need food – and not just any food, but good and nutritious food.
The combination of these factors means that one of the greatest global challenges we are
facing at present is the issue of how we can increase the production of nutritious food –
while at the same time achieving the need to reduce the ecological footprint, protect our
natural resources and ecosystems, and promote public health and rural development.
In keeping with this year’s theme – The Climate – it is, as we all understand, important
that we aim to achieve the above in as climate-smart a manner as possible. But we also need
to consider and evaluate other sustainability aspects as well, as ecological sustainability
concerns not only the climate but also biodiversity and the conservation of our natural
resources. The social and economic sustainability aspects must also be included in the
equation that needs to be solved in order to be able to meet the need for increased food
production in a sustainable manner. We don’t just need to work on achieving one of the
UN’s global sustainability goals – ideally we should be working to achieve all 17.
There are many ways to go about this, and when it comes to the CO2 footprint and energy,
the “green” food production looks very promising, particularly in comparison to meat from
terrestrial animals. And there are many of us who are now advocating and working for the
achievement of the “red-green shift”.
However, there are many other aspects that also need to be taken into consideration, for
example available land areas, deforestation to enable land utilisation, the use of freshwater,
and so on.
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I therefore feel it is important that we don’t just put all our eggs in one basket and focus
solely on the green industries. Instead, we must also make allowance for the development of
the blue industries for sustainable food production – just as the Academy is doing through
the Wallenberg professorships and seminars, and by honouring me with this invitation to
speak at the first Commemorative Meeting of the new decade.
Many things work best when we avoid a one-track approach and do not allow one thing to
exclude the other. I therefore feel that the time is right to allow the “red-green shift” to go
hand-in-hand with a “red-blue shift”, so that we also place sufficient focus on increased food
production in water-based environments. It is entirely feasible for us to include much more
fish, shellfish, molluscs and algae in the food we eat. As I continue, I will refer to these types
of food collectively as “seafood” – a term I am happy to promote, because I feel it is a good
word to describe everything we eat that comes from water.
I’m sure many of you already eat fish and shellfish at least 2–3 times a week, as
recommended by the Swedish Food Agency. And I would like to take this opportunity, when
presented with such a fantastically knowledgeable and engaged audience, to suggest yet
another possible argument for why you should continue to eat such food. Who knows, with a
little luck I might even succeed in obtaining a few more companions on the journey aimed at
replacing parts of the red meat we eat, not only with the green alternatives, but also with the
blue – with seafood!
So what is the actual potential for increasing the amount of seafood in our diet?
• About 29 per cent of the surface of the Earth consists of land. The rest – 71 per cent – is
water. Yet only 3–6 per cent of the food we currently eat (and about 17 per cent of the
proteins we consume) comes from those other 71 per cent of the planet’s surface.
• The CO2 footprint is dependent on many factors, such as method of capture or cultivation
and choice of species, but overall it can be seen that meat from aquatic animals produces a
lower CO2 footprint per edible amount than meat from terrestrial animals. Indeed, the
footprint from aquatic animals is sometimes just as low as for certain vegetable products.
• On many occasions, algae even function as a carbon trap, with the farming of algae
actually reducing the CO2 footprint.
• Seafood is also nutritional and contains all the macronutrients we need – proteins, fats and
carbohydrates – of good quality. The proteins in seafood contain all the essential amino
acids. Amino acids are the building blocks for our proteins, and the fact that they are
essential means that we cannot produce them ourselves; we must obtain them through our
food. And I doubt there is anyone here who isn’t already aware of the long-chain marine
Omega 3 fatty acids and the positive role they play in the development of the nervous
system, for example. Seafood also contains many micronutrients or trace elements, such
as calcium, iodine, selenium, zinc and so on, which are essential for many of our enzymes
and the physiological functions in our bodies – and what’s more, all of this is available in
one and the same package – a package that also tastes very good!
Many consumers are already well aware of these positive characteristics, which is one of the
reasons why seafood is currently the fastest growing food sector in the world. We are eating
increasing amounts of seafood every year, and demand for this type of food is constantly on
the rise. At present we eat just over 20 kg of seafood per person and year, which means that
our consumption of seafood has almost doubled in the last 50 years (the comparative figure
in 1970 was 11 kg).
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Unfortunately, according to FAO, only about 10 per cent of today’s fishing in the world
involves sustainably fished stocks, while about 30 per cent of stocks are overfished and the
rest (60 per cent) are utilised to the maximum. This, and an increased understanding of the
importance of managing the wild fish stocks better, has meant that global fishing has more or
less stagnated since 1994. Given that, if anything, further restrictions are needed with regard
to fishing quotas in order to achieve truly sustainable fishery management, it is difficult to
see any immediate opportunities to increase the level of fishing in order to meet the
increased demand for nutritional food in the form of seafood.
Instead, in order to satisfy that demand, we need to become better at growing food in our
lakes and seas. A long time ago we learned how to use the land to provide food, and most of
the food we now produce on land is grown, with just a little hunting thrown in on top. But
when it comes to food production in the sea we are still primarily “hunters”, and we grow
only a small part of the food that comes from the sea.
In other words, one way to help face the major global challenge I described at the beginning
of my speech, is perhaps to view the solution as something of a paradigm shift; we need to
learn how to properly utilise our lakes and oceans as well, so that we can also develop the
growing of food in such environments. In this context, the blue industries have much to learn
from their green counterparts.
And Sweden and Europe have much to learn from Asia. Because in today’s world, by far
the most fish and seafood is grown in Asia, with China clearly leading the way with its
annual production of 41 million tonnes of fish and shellfish, which equates to more than
60 per cent of the total production on Earth.
Norway and Chile – two countries we often perceive as major players within the field of
pisciculture – are actually only in sixth and eighth place on the international list, surpassed
by countries such as Bangladesh and Vietnam, along with India, Indonesia and Thailand.
So what about Sweden?
Well, we certainly have high-quality production of fish for food. But if we were to use a bar
chart to compare the annual production of various countries from a global perspective,
Sweden’s bar would barely be visible, and even our Nordic neighbours are all ahead of us.
Norway is in a class of its own among the Nordic countries, but Finland, Denmark and
Iceland also grow more than Sweden’s annual production of approximately 13,000 tonnes of
fish for food (SCB 11,108 tonnes, 2018). The species we grow most of in Sweden is rainbow
trout, along with a considerable amount of char, in other words freshwater species that are
well suited to our cold climate.
In addition, we also have marine aquaculture, which is completely dominated by the farming
of blue mussels, 2,000–2,500 tonnes/year – which is less than 1 per cent of the 350,000
tonnes of mussels produced in Europe each year.
So I usually say that Sweden is a “developing country” when it comes to aquaculture.
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That said, we have a lot of very aware consumers in Sweden, consumers who know that
seafood is nutritional, tasty and good food – and consumers who would very much like to eat
more seafood. The unfortunate consequence of the above factors is that we import more than
70 per cent of the fish we eat! And of the fish we eat that is produced via aquaculture, no less
than 90 per cent is imported!
A situation that is not particularly sustainable!
This is something that our Swedish politicians have also started to pay attention to in various
strategies and visions. But if we are to be able to live up to the visions expressed in the
Swedish food strategy from 2017 – namely to increase our level of self-sufficiency when it
comes to food, which of course also includes seafood – we need to invest resources and
clearly support our Swedish vision and action plan for how we shall increase our
aquaculture: “A green industry on blue fields”.
A relevant question therefore becomes: Is more aquaculture the right path to increased
production of nutritional food with “reduction of the ecological footprint, protection of
natural resources and ecosystems, and promotion of rural development”, as I described
earlier?
My response to the above question is that aquaculture can definitely help.
• As I mentioned earlier, it is difficult to increase fishing levels in the near future. Wild
fishing is definitely an important source of seafood in Sweden, but it is difficult to see any
opportunities for an increase in the level of wild fishing any time soon.
• On the other hand, the potential for farming animals and algae in water is plain to see, as
we not only have a large area of water to utilise, it is also an area that offers great depth.
• Aquaculture saves land areas.
• It also saves freshwater, since the farming takes place directly in the water.
There are also other aspects of aquaculture that compare favourably with the production of
animal protein on land, including the fact that the animals that are farmed in water with the
help of added feed, such as fish and crustaceans, have a better feed conversion efficiency, in
other words ability to convert feed into edible raw produce, than the terrestrial animals. This
is due to the fact that the aquatic animals are more energy-efficient when it comes to converting the nutrients in the feed into biomass, and that there is usually a better slaughter yield for
fish than for terrestrial animals.
So purely from an overall perspective, the production of food/protein is more sustainable
in water than on land. However, as with all food production, and in particular the production
of animal protein, the development of the “fed” aquaculture, in other words the farming of
fish and shellfish that require the addition of feed in order to grow, entails a number of
challenges that need to be met in order for the process to become more sustainable.
The increased strain of nutrients on the environment, with the associated risk of over-fertilisation, is one of the major challenges, and the production of ecologically and ethically sustainable feed is another. A further challenge is the biological impact between the farmed and
wild animals, such as the spread of diseases, or the risk of “runaways” that could affect the
genetics of the wild animals.
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So the question becomes: Can we here in Sweden take on these challenges and work for the
development of more sustainable aquaculture?
Yes, I truly believe we can. In Sweden we have both the expertise and the industry
experience required to succeed, traits that are also in great demand internationally and can
help to drive a process of sustainable development.
For example, we are very good at
• Technology development – in order to be able to create aquaculture systems with a distinct and robust barrier between the farmed organisms and the surrounding environment.
This entails protection for the surrounding ecosystems while also making it possible to
create and control a more optimal environment for the farmed organisms.
• Water purification techniques – which can contribute skills, knowledge and ideas to the
development of new aquaculture systems.
• Feed development – to increase the percentage of sustainable and more climate-smart feed
ingredients; feed ingredients that also do not compete with the raw produce we humans
can eat directly.
• Breeding programmes.
• Fish health and welfare – an area in which we have strong research and an industry that
aims to be at the forefront of developments, with new industry guidelines such as “Farming with consideration”.
• We also have good contacts and collaborations with Norway, where major investments
are being made in technology development – an opportunity for us to be smart and just
“follow suit”.
• And – one renowned success factor, and something we are quite good at in Sweden, is to
have a close collaboration between research and trade & industry.
The development and expansion of the fish species and the farming systems we already
have today – in other words rainbow trout and char in open fish-farming bags, primarily in
freshwater – offers a good and fast opportunity to increase production. The continuous
development of techniques for the collection of nutrients in the form of particular material,
and of feed and breeding programmes for more sustainable ingredients and better feed
utilisation, is ongoing and makes these systems more sustainable.
Another important path to follow, and something which can and should be undertaken at the
same time as the above, is to increase the level of diversification, both in terms of which
species to farm, and which systems to farm them in – and it is within these fields that most
research is being conducted by myself and my colleagues on the marine side of things.
When it comes to “fed” aquaculture, we are working on the development of exciting new
farming techniques and exciting new aquaculture species:
•
•
•
•

Semi-closed and closed fish-farming bags in water.
Land-based recirculating aquaculture systems, RAS, with seawater and freshwater.
Marine species with potential: catfish, lobster, “giant shrimp”, flatfish, and so on.
Tropical freshwater species: Clarias and Tilapia (globally the most farmed species after
carp).
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Looking at the statistics for the last few years in Sweden, it is clear that there is quite a lot
happening within these areas, with the curves for both new species and new aquaculture
systems pointing slightly upwards. There are no major production quantities to speak of at
this stage, but the entrepreneurs are enthusiastic and numerous. Now, if only the permit
processes can be simplified, standardised and shortened (which can often be a resource
issue,) and if only the laws and regulations can be modernised, it is likely that the development of more innovative systems and new species will be able to take off.
In marine environments, both in the west-coast Västerhavet sea area and in the Baltic Sea,
there are also unique opportunities and an enormous potential for increased production of
nutritional food through farming of “blue catch crops”. These aquaculture species are also
referred to as extractive species and are animals and algae from the lower levels of the food
web. They do not require the addition of any nourishment in the form of food in order to
grow; instead, they extract the nourishment they need directly from the water. Mussels,
oysters, ascidians and other filter-feeding species filter the water and absorb nutritious
particles, while algae, both microalgae and macroalgae, absorb the nutrients that have
dissolved in the water. Among my personal favourites are the “vacuum cleaners of the sea”,
the detritus eaters, such as sea cucumbers and sea urchins. They feed on the nutrients that
have fallen down to the seabed as sediment. All that needs to be done is to offer these
organisms a substrate to attach themselves to or “walk” around in, and it is possible to grow
and harvest them. The extractive species perform ecosystem services by reducing the level of
over-fertilisation in the sea, and cultivating these species can also provide large quantities of
valuable marine biomass.
The 2,500 tonnes of blue mussels we currently farm each year already does this, but for that
species, as well as for other blue catch crops, there is an enormous potential for development
and opportunities for expansion, which could occur in the form of specialisation in one
species, or in the form of “shift farming”, with several species following each other in shifts.
Algae have the rather handy characteristic of growing best during the coldest months, in the
winter, whereas mussels and ascidians grow best during the spring–autumn period.
And now to the most important aspect of all – for which we need to adopt a more circular
way of thinking. If we locate the farming of several different types of species relatively close
to each other, we can achieve a flow of nutrition from one species to the next, which means
that something that would otherwise just end up being waste from one farming activity, can
instead become food for another. This process involves the creation of something we call
integrated multi-trophic aquaculture, or IMTA.
If, for example, we have a fish farming activity close to the farming of different forms of
blue catch crops, the nutrients that exist in the fish faeces and feed residues can be eaten up
by animals and algae at a lower level of the food web. In this way we can utilise as much as
possible of the feed we give to the fish. But the circular systems do not end there. The parts
of the blue catch crops that we cannot or do not want to eat ourselves can be used as premium and sustainable (renewable) ingredients in the fish feed, thus enabling the nutrients to
be circulated back to the fish.
However, we do not just want to create the circular systems within the marine environment –
we also want to create them between water and land. Once we have utilised as much as
possible of the farmed organisms, as food for ourselves, as feed ingredients for circulation
back to the fish, and as exciting new biomolecules of various types (which is a rapidly
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growing area of biotechnology!), we do not just throw away what is left. Instead, we utilise
the energy and the nutrition that remains, for example in aquaponic systems, which involve
the combined farming of fish and vegetables/crops, or for soil improvement, and finally for
the production of biogas.
In closing, and to connect what I have just described back to this year’s Academy theme,
namely the Climate, I want to say that I am optimistic about the future and the opportunities
we have here in Sweden to increase our own production of farmed, nutritional seafood. If we
do, and given our relatively strict environmental and animal welfare laws and the knowledge
and opportunities for research and development we have in this country, we can truly start to
accept our responsibility and make aquaculture more sustainable from many different perspectives. We can then start to offer locally produced, high-quality food created using sustainable feed in circular systems that can reduce climate impact in terms of both the CO2
footprint and energy consumption. In this way we can also accept our responsibility and become more self-sufficient with regard to food, instead of exporting our environmental problems – which is something we do at present through our major imports of farmed fish, as this
means that we do not have the same possibility to control the production process as we
would if we had grown the food ourselves.
However, to achieve all this we not only need political will, but also political action – we
need to make it possible for all new and sustainable technical innovations to be tested and
become profitable.
Many thanks for your time and attention!
… and as a final word, when we take our places in the banqueting hall in a little while, or
perhaps more realistically in a few years, imagine being able to enjoy a delicious selection of
fish, shellfish, sea cucumbers and algae – all grown with care and consideration, right here in
Sweden…

Kristina Snuttan Sundell

Translation: Nigel F Ford, Marketing and Translations International AB.
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