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Letter from the Board and Project Leader

We are in a pivotal time for blue forests. The
importance of protecting and restoring these habitats
is increasingly acknowledged, including in many
countries’ newly prepared Biodiversity Action Plans
and revised Nationally Determined Contributions.

In 2024, Japan included the carbon sequestered by
seagrass and macroalgae in its National Inventory
Submission to the U.N. Framework Convention on
Climate Change (UNFCCC). It is presumed to be the
first country to do so. In Norway, the Government is
making a national action plan to restore kelp forests,
in response to a Parliamentary resolution. In addition,
fishing for wolffish in the Saltstraumen marine
protected area was banned due to its importance
for kelp forests protection. This is the first time a fish
has been protected in Norway to conserve its function
as a predator.

Overall, however, global, national and local progress
in translating the growing acknowledgement

of the importance of blue forests into concrete
and sufficient action has been slow. In 2024, the
Norwegian Blue Forests Network (NBFN) worked to
accelerate this progress by synthesising and sharing
existing research, and by facilitating discussions
on how we can move forward. Our main event was
a conference in Tromsg, where approximately 80
experts from various fields gathered to workshop
what it will take to restore the estimated 5000 km2
of kelp forests that have been lost in northern
Norway. NBFN also contributed to filling key
knowledge gaps, including by funding a paper on
the extent to which the carbon sequestered by

macroalgae are stored long-term. This research is
needed in order for macroalgae to go from being
considered an “emerging” to an “actionable” blue
carbon ecosystem.

We would like to thank everyone that contributed to
the work of NBFN in 2024. We particularly wish to
thank Gunnar Sander (NIVA), Kristin Galtung (NIVA)
and Maria Jenssen (IMR) for leading the planning of
the Tromsg conference; Steven Lutz (GRID-Arendal)
for organizing the Arendalsuka event in August and
contributing to the One Ocean Week event in April;
Hege Gundersen (NIVA) and Barbro Taraldset Haugland
(IMR) for their active role in running the network and its
activities; and outgoing GRID-Arendal Board member
Torill Saetergy for her years of support. We would also
like to thank the organisations that partnered with us
on a range of activities throughout the year, as well as
the Norwegian Ministry of Trade, Industry and Fisheries
for their continued financial support.

In 2025, NBFN will continue to synthesize the latest
research on blue forests, share blue forests knowledge
and expertise, and bring the spectrum of actors
interested in these ecosystems together. At the same
time, after having celebrated our 10-year anniversary
in 2024, we will also revisit the role and strategic
positioning of NBFN to ensure that we continue

to fulfil our mission to be the best source of reliable
and up to date knowledge on Norwegian blue forests
in order to raise awareness, offer solutions, inspire
ecosystem-based policymaking and encourage the
sustainable use of blue forests

Cecilie Wathne
Project leader of the Norwegian
Blue Forests Network

Peter Haugan
NBFN Board Chair and
Policy Director at the Institute
of Marine Research (IMR)
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NBFN Board member and Chief Research
Development Officer at the Norwegian
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Gro Njglstad Slotsvik
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Pillar 1: Gather

Synthesize latest research on blue forests

Assembling top blue forests trends what is happening in the field of blue forests. The

of 2024 report sets out the Top 10 Trends from 2024. Each
chapter concludes by identifying areas to watch in

A range of experts on blue forests gave their input and the coming years. In February 2025, we launched the

time to produce the third annual NBFN overview of publication via a breakfast seminar in Oslo.

CONSERVATION AND
RESTORATION

THE TRENDS

#01
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#04

International policy on restoration: Big ambition meets
commitment fears

Norway taking action...

...but current policy measures fall short of safeguarding
blue forests.

Fisheries management and marine conservation remain hot,
but contentious, topics

BLUE FOREST THREATS

#05
#06

Climate change, multiple stressors, and resilience
“Lurv” - finally a definition of this growing threat to blue forests

BLUE FORESTS MATTER

#07
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Connectivity: No habitat stands alone
Blue carbon: From global rhetoric to national action
Ecosystem accounting for the ocean

SEAWEED CULTIVATION

#10

Norway'’s kelp farming industry: Breaking the vicious circle
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https://nbfn.no/top-10-trends-for-blue-forests-2024/

Quantifying the full value of kelp forests

In 2024, NBFN continued to support the Global
Ecosystem services Assessment for Kelp forests
(GEAK) network’s efforts to produce the first global
and Norwegian comprehensive assessments of the
economic values from ecosystem services provided by
kelp forests. The valuation covers kelp as a harvested
resource as well as its importance for fisheries, carbon
storage, nutrient filtration, biodiversity, and cultural
services. A draft of the global assessment paper is in
place and will be submitted to a journal in 2025. Data
analysis for the Norwegian paper is nearly complete.

Addressing the blue carbon knowledge gap

The SEAME project on carbon storage in Norwegian
eelgrass meadows is complete. Researchers found
higher carbon in eelgrass meadows than in adjacent
unvegetated sediments, as well as significant variation
in the carbon stocks of sampled meadows, with values
ranging from 400 to 30,000 g carbon per square meter
at 50 cm sediment depth. Variation was found even
among nearby sites. The richest carbon stocks were
found in deep, muddy meadows near river mouths.
The findings were published in the journal article
“Carbon stocks in Norwegian eelgrass meadows across
environmental gradients” by Gagnon et al. (2024).

The fourth, and final, paper of the NBFN-supported
research project on global macroalgae carbon
sequestration (Euromarine) was also published in 2024:
“Carbon export from seaweed forests to deep ocean

POC exported below 200 m depth (TgC y™) |

YINI/leuloy ] seuore

sinks” by Filbee-Dexter et al. The authors found that
seaweed forests export on average about 15% of their
captured carbon into deep ocean waters each year.
As a result, these forests are responsible for 3-4% of
the global ocean carbon sink. Additional findings from
the paper, as well as the three previous papers, were
summarized in the NBFN blog “New research brings us
one step closer to making seaweed an ‘actionable’ blue
carbon ecosystem” by Wathne et al. (2024).

NBFN also published a blog on the 29th Conference
of the Parties to the UN Framework Convention

on Climate Change (COP29) from a blue forests
perspective. In addition, NBFN co-produced a video
about the Research Council of Norway-funded project
on the impact of climate change on Arctic blue carbon
(BlueARC). The project, which NBFN is a part of, studies
the impact of climate change and other stressors, and
how future Arctic conditions will alter these habitats’
ability to sequester and store carbon.

National estimates of seaweed carbon export. Annual potential export of seaweed-derived particulate organic carbon
(TgC yr—1 (or million tonnes yr-1)) below 200 m depth within EEZ boundaries. Source: Filbee-Dexter et al. (2024).
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https://www.nature.com/articles/s41598-024-74760-3
https://nbfn.no/new-research-brings-us-one-step-closer-to-making-seaweed-an-actionable-blue-carbon-ecosystem/
https://nbfn.no/blue-forests-and-cop29/
https://youtu.be/WlRro7k0uxI?si=fsVQ4c8hz-Ho9HJR

Pillar 2: Share

Share blue forests knowledge and expertise

Capturing a career’s worth of blue
forests knowledge

NBFN founding member and long-time blue forests
researcher Frithjof Moy is nearing retirement. In 2023,
the network produced a video interview to capture

his wisdom and expertise. The video highlights the
importance of healthy kelp forests, what researchers are
doing to restore it, and how researchers and decision-
makers can protect and maintain healthy blue forests.
The interview was launched together with an editorial
on the NBFN website the first week of 2025. The
editorial concludes with a number of recommendations,
including putting in place ecological maps for the
coastal zone so that knowledge about important and
vulnerable species and ecosystems are included in
local planning and decision-making processes from the
outset. Short clips from the video will be disseminated
via social media throughout 2025.

Dissemination and outreach continued
to be a priority

NBFN continued to share knowledge via our
newsletter, website, and social media channels, as well
as by presenting at external events. IMR researcher
Karen Filbee-Dexter attended COP29 where she
participated in the Madagascar Pavilion panel on ‘Blue
Carbon Beyond Mangroves: Emerging Solutions in
the Marine Landscape.’ Similarly, Board member Peter
Haugan attended and helped plan the JPI Oceans
satellite event ‘Blue Carbon Dialogue: Accelerating
blue carbon-driven restoration and conservation
actions’ at the UN Ocean Decade Conference. In
Norway, IMR researcher Karine Gagnon and NIVA
researcher Kristina @ie Kvile gave a talk on “Eelgrass in
the Oslofjord: past lessons, current status, and future
trends” at the Faerder national park’s annual seminar,
whilst IMR researcher Kjell Magnus Norderhaug gave
a talk on kelp forests at the Blue Compass conference
in Tromsg. For a complete list of talks given, see the
end of this report.

NBFN is shifting our social media presence from X
(formerly Twitter) to LinkedIn and Facebook. The focus
in 2024 was therefore to add content and attract
followers to the newer platforms. By the end of 2024,
we had 144 followers on LinkedIn and 160 followers on
Facebook. We will work to increase these numbers in
2025. NBFN partners also posted and re-posted blue
forests content on their platforms.
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https://nbfn.no/nb/vi-ma-sette-pris-pa-naturen-bokstavelig-talt/

Pillar 3: Convene
Bring the spectrum of actors interested in blue forests together

Workshopping what it will take to
restore Northern Norway'’s kelp forests

In June, as part of the parliamentary process for the
updated ocean management plans, the Parliament asked
the government to develop an action plan to restore kelp
forests. To support this initiative in Northern Norway,
NBFN hosted a kelp forest restoration conference in
Tromsg in collaboration with the Fram Centre, NOFIMA,
Akvaplan-niva, and the EU Horizon Europe projects
ACTNOW, A-A AGORA, BlueMissionAA, C-BLUES,
Invest4Nature and MARHAB. The conference was
attended by approximately 80 representatives from
national, regional and local government agencies, the
private sector, civil society, and academia.

In Northern Norway, research has shown that the
decline in kelp forests can be attributed to overgrazing
by sea-urchins starting roughly 50 years ago. Following
a series of background presentations, available on the
NBFN website, there were two sessions of working
groups. In the first, participants were asked to identify
the most important measures to restore kelp forests in
Northern Norway. In the second, they explored what
a national action plan should entail. Topics discussed
include: ambitions and goals, barriers and enablers,
financing, engagement, scientific advice, and adaptive
management (see topics here). Ideas discussed at the
conference are currently being turned into a report,
which will be launched at a webinar in 2025.

Utnytte krakebollebiomassen

[EPUSIY-QIY D/ UIH dU0IS pIEMPIQ

Philip James (NOFIMA) held a talk on kelp harvesting
during the Tromsa conference.
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Prior to the conference, NIVA researcher Hartvig
Christie and IMR researcher Hans Kristian Strand
published an editorial in Nordnorsk Debatt.

Additional events across the country

NBFN hosted three additional events in 2024: a Top
10 Trends of 2023 launch seminar in Oslo; a side event
under One Ocean week in Bergen; and a panel debate
at Arendalsuka.

In February, NBFN held a breakfast seminar to launch
the Top 10 Trends of 2023. Approximately 50 targeted
individuals from 22 institutions attended the event,
including representatives from Norad, the Ministry of
Climate and Environment, the Norwegian Environment
Agency, the Ministry of Education and Research, the
Ministry of Trade, Industry and Fisheries, the Ministry
of Foreign Affairs, and the Norwegian Food Safety
Authority. Presentations were given by Peter Haugan
(IMR), Hege Gundersen (NIVA), Barbro Taraldset
Haugland (IMR), Steven Lutz (GRID-Arendal), Gunhild
Borgersen (NIVA), Sunniva Tangen Haldorsen (NIVA),
Arne Duinker (IMR) and Camilla W. Fagerli (NIVA).
The Q&A session led to an active discussion between
attendees, covering themes such as carbon capture
and storage, untapped potential uses of kelp, and
which international policies include blue forest (and
why some do not).

In April, NBFN co-hosted a Blue Forest and Ocean
Equity Roundtable together with the Rafto foundation
and the Institute for Human Rights and Business
during One Ocean week. The event brought together
stakeholders from a range of sectors, backgrounds and
countries. Through the use of Chatham House rules,
the roundtable aimed to facilitate a candid discussion
on the human rights dimensions of blue forest loss
and restoration. Key take-aways were summarised in
a meeting report.

In August, GRID-Arendal, Norad and NBFN co-
organised a panel debate on Blue Carbon Finance:
Sustainable Management Unlocked? at Arendalsuka
between Gabriella Kossmann, Senior Advisor at Norad,
Karoline Andaur, Secretary General at WWF Norway,
and Steven Lutz, Blue Carbon lead at GRID-Arendal.
The panellists agreed that there are benefits to both
the environment and communities if done right but
disagreed on whether the potential pitfalls outweigh
the opportunities.



https://www.nordnorskdebatt.no/restaurering-forvandlet-krakebolleorken-til-oase/o/5-124-333082
https://www.ihrb.org/latest/blue-forests-and-ocean-equity-roundtable
https://www.ihrb.org/latest/blue-forests-and-ocean-equity-roundtable
https://ihrb-org.files.svdcdn.com/production/assets/uploads/meeting-reports/Blue-Forests-Equity-Roundtable-Meeting-Report-1.pdf?dm=1737991200
https://program.arendalsuka.no/event/view/25739
https://program.arendalsuka.no/event/view/25739
https://nbfn.no/nb/hva-ma-gjores-for-a-fa-tareskogen-tilbake-i-nord-norge/
https://nbfn.no/nb/hva-ma-gjores-for-a-fa-tareskogen-tilbake-i-nord-norge/
https://nbfn.no/nb/presentasjoner-hvordan-fa-tilbake-tareskogen-i-nord-norge/
https://nbfn.no/nb/gruppearbeid-konkretiser-hva-som-ma-vaere-pa-plass-for-a-fa-tareskogen-tilbake-i-storre-skala/

Publications

The following publications were fully or in part made possible with
NBFN support. The list includes papers published in 2024 and
papers on track for publication in 2025:

Christie, H. & Strand, H.K. (2024). Restaurering forvandlet
krakebollegrken til oase [Restoration transformed the sea urchin
desert to an oasis]. Editorial in Nordnorsk debatt. Published

6 November. https:/www.nordnorskdebatt.no/restaurering-
forvandlet-krakebolleorken-til-oase/0/5-124-333082

Filbee-Dexter, K. (2024). Blue Forest and COP 29. NBFN blog.
Published 11 December. https:/nbfn.no/blue-forests-and-
cop29/

Filbee-Dexter, K. et al. (2024). Carbon export from seaweed
forests to deep ocean sinks. Nat. Geosci. 17, 552-559. https:/
doi.org/10.1038/s41561-024-01449-7

Gagnon, K. et al. (2024). Carbon stocks in Norwegian eelgrass
meadows across environmental gradients. Sci Rep 14, 25171.
https://doi.org/10.1038/s41598-024-74760-3

Talks

The following talks were presented fully or in part on behalf of
NBFN. In addition to these talks, NBFN affiliated researchers
participated in roundtable discussions and panel debates. Talks given
at NBFN hosted events by individuals not daffiliated with the network
are not listed:

Borgersen, G. & Lutz, S. (2024). Blatt karbon: Norsk forskning og
internasjonal markedsutvikling [Blue carbon: Norwegian research
and international market development]. NBFN seminar ‘Top Ten
Trends of 2023". 14 February. Oslo, Norway.

Burrows, M. et al. (2024). Carbon export from seaweed
forests to deep ocean sinks. Challenger Society Conference. 3
September. Oban, Scotland.

Fagerli, C.W. (2024). Tareskogen som gkosystem: Hva pavirker
taren positivt og negativt, og hvordan har utbredelsen endret seg
de siste 50 arene? [Kelp forests as an ecosystem: what positively
and negatively impacts kelp forests, and how has this changed
the past 50 years?] NBFN, Fram Centre, NOFIMA and Akvaplan-
niva conference ‘Hva ma gjgres for a fa tareskogen tilbake i
Nord-Norge?’ 13 November. Tromsg, Norway.

Fagerli, CW. & Gundersen, H. (2024). Marin kartlegging og
restaurering - globalt rammeverk, lokal handling [Marine
mapping and restoration - global framework, local action]. NBFN
seminar ‘Top Ten Trends of 2023". 14 February. Oslo, Norway.

Gagnon K. & Kvile, K.@. (2024). Eelgrass in the Oslofjord: past
lessons, current status, and future trends. Faerderseminaret. 7
November. Faerder, Norway.

Gagnon K. et al. (2024). Carbon stocks in Norwegian eelgrass
meadows across environmental gradients. Havforskermgte. 25-
27 November. Tromsg, Norway.

Gagnon K. et al. (2024). Carbon storage capacity of Norwegian
eelgrass meadows across environmental gradients. World

Haugland, B. T. et al. (2024). Top 10 Trends from 2023. NBFN
report. https:/nbfn.no/ttt-23/

Moy, F. (2025). Vi ma sette pris pa naturen, bokstavelig talt:
@nskeliste fra en snart pensjonert havforsker [Vi need to value
nature, literally: A wish list from a soon to be retired ocean
researcher]. NBFN editorial. https:/nbfn.no/nb/vi-ma-sette-pris-
pa-naturen-bokstavelig-talt/

Rafto foundation, IHRB & NBFN (2024). Blue Forests and
Ocean Equity Roundtable: Meeting Report. Report from April
2024 roundtable in Bergen. https:/ihrb-org.files.svdcdn.com/
production/assets/uploads/meeting-reports/Blue-Forests-
Equity-Roundtable-Meeting-Report-1.pdf?dm=1737991200

Wathne, C. et al. (2024). New research brings us one step closer
to making seaweed an ‘actionable’ blue carbon ecosystem. NBFN
blog. https://nbfn.no/new-research-brings-us-one-step-closer-
to-making-seaweed-an-actionable-blue-carbon-ecosystem/

Wathne, C. et al. (2025). Top 10 Trends from 2024. NBFN report.
https:/nbfn.no/top-10-trends-for-blue-forests-2024/

Seagrass Conference & 15th International Seagrass Biology
Workshop (ISBW). 17 June. Naples, Italy.

Haldorsen, S.T. & Duinker, A. (2024). Rekordar for norsk
tareindustri - men ikke helt i mal [Record year for Norwegian
kelp industry - but not quite there yet]. NBFN seminar ‘Top Ten
Trends of 2023". 14 February. Oslo, Norway.

Haugan, P. & Haugland, B.T. (2024). Verd(i)setting av natur: Norge
fglger opp internasjonale avtaler [Valuing nature: Norway follows
up on international agreements]. NBFN seminar ‘Top Ten Trends
of 2023’. 14 February. Oslo, Norway.

Lutz, S. (2024). Human Rights & the Blue Carbon Market. NBFN,
Rafto foundation and IHRB Blue Forest and Ocean Equity
Roundtable. 17 April. Bergen, Norway.

Moy, F. (2024). Erfaringer med begrensninger i fiske og vern
av omrader mot fiske [Experiences with restrictions on fishing
and protection of areas against fishing]. NBFN, Fram Centre,
NOFIMA and Akvaplan-niva conference ‘Hva ma gjgres for a
fa tareskogen tilbake i Nord-Norge?’. 13 November. Tromsg,
Norway.

Norderhaug, K.M. (2024). Hva var arsak til kollapsen i tareskog
pa 1970-tallet? [What caused the collapse of kelp forests in
the 1970s?] NBFN, Fram Centre, NOFIMA and Akvaplan-niva
conference ‘Hva ma gjgres for a fa tareskogen tilbake i Nord-
Norge?’. 13 November. Tromsg, Norway.

Norderhaug, K.M, Filbee-Dexter, K & Wernberg T. (2024).
Tareskog - havets regnskog [Kelp - the ocean’s rainforest]. Blatt
kompass. 6 June. Tromsg, Norway.

Rinde, E. (2024). Ulike metoder for restaurering av tareskog
[Different methods for kelp forest restoration]. NBFN, Fram Centre,
NOFIMA and Akvaplan-niva conference ‘Hva ma gjgres for a fa
tareskogen tilbake i Nord-Norge?’. 13 November. Tromsg, Norway.
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https://www.nordnorskdebatt.no/restaurering-forvandlet-krakebolleorken-til-oase/o/5-124-333082
https://www.nordnorskdebatt.no/restaurering-forvandlet-krakebolleorken-til-oase/o/5-124-333082
https://nbfn.no/blue-forests-and-cop29/
https://nbfn.no/blue-forests-and-cop29/
https://doi.org/10.1038/s41561-024-01449-7
https://doi.org/10.1038/s41561-024-01449-7
https://doi.org/10.1038/s41598-024-74760-3
https://nbfn.no/ttt-23/
https://nbfn.no/nb/vi-ma-sette-pris-pa-naturen-bokstavelig-talt/
https://nbfn.no/nb/vi-ma-sette-pris-pa-naturen-bokstavelig-talt/
https://ihrb-org.files.svdcdn.com/production/assets/uploads/meeting-reports/Blue-Forests-Equity-Roundtable-Meeting-Report-1.pdf?dm=1737991200
https://ihrb-org.files.svdcdn.com/production/assets/uploads/meeting-reports/Blue-Forests-Equity-Roundtable-Meeting-Report-1.pdf?dm=1737991200
https://ihrb-org.files.svdcdn.com/production/assets/uploads/meeting-reports/Blue-Forests-Equity-Roundtable-Meeting-Report-1.pdf?dm=1737991200
https://nbfn.no/new-research-brings-us-one-step-closer-to-making-seaweed-an-actionable-blue-carbon-ecosystem/
https://nbfn.no/new-research-brings-us-one-step-closer-to-making-seaweed-an-actionable-blue-carbon-ecosystem/
https://nbfn.no/top-10-trends-for-blue-forests-2024/
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https://nbfn.no/#

