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Introduction 
The Arctic Council adopted Ecosystem Based Management (EBM) as an overarching 
approach in its Arctic Marine Strategic Plan (AMSP) in 2004. This was reaffirmed to be “a 
cornerstone of the work of the Arctic Council and an important principle to the Arctic 
States” in the revised AMSP 2015-2025. In 2013, the Arctic Council stated that EBM is 
“the best approach to managing the Arctic marine environment in such a way as to 
reduce and prevent pollution in the Arctic marine environment; Conserve Arctic marine 
biodiversity and ecosystem functions; Promote the health and prosperity of all Arctic 
inhabitants and; Advance sustainable Arctic marine resource use” (Arctic Council 20131). 

As part of its Chairship, Norway in April 2024 hosted the third International Conference 
on Ecosystem Approach to Management in Arctic Large Marine Ecosystem. Among 
many outcomes (see the conference report) the conference highlighted the importance 
of effective international cooperation to ensure a safe and sustainable future for the 
Arctic.  

Climate change and increased human activity are causing unprecedented changes with 
far-reaching consequences for Arctic marine ecosystems and the communities that 
depend on them. EBM is an established practice that offers integrated approaches to 
address these challenges. Actions at the local, national, regional, and international levels 
are needed to achieve full EBM of the Arctic LMEs, and several institutions will have a 
role to play in it.  

Internationally, new legal instruments such as the Agreement on Marine Biodiversity of 
Areas beyond National Jurisdiction (BBNJ Agreement), once entering into force, can in 
addition to already existing instruments recommend area-based management beyond 
national jurisdiction and adopt related measures where no other relevant legal 
instruments exist. 

Multilateral entities, agreements and conventions, such as the International Maritime 
Organisation (IMO), the Northeast Atlantic Fisheries Commission (NEAFC), the Central 
Arctic Ocean Fisheries agreement (CAOFA), and the Convention for the Protection of the 
Marine Environment of the North-East Atlantic (OSPAR Convention) can address sector-
specific activities in areas beyond jurisdiction in the Arctic, such as the Central Arctic 
Ocean (CAO) or parts thereof. Regional scientific organizations such as the International 
Council for the Exploration of the Sea (ICES) and The North Pacific Marine Science 
Organization (PICES) are already conducting Integrated Ecosystem Assessments and can 
help provide the data and knowledge needed to inform decision-making. 

To follow up on the conference outcomes and prepare for continued work under the 
upcoming Arctic Council Chairship of the Kingdom of Denmark commencing in May 

 
1 Arctic Council 2013: EBM EG document: https://oaarchive.arctic-council.org/items/7647f0c2-cdbd-4a0a-
813e-215e015e980f.  
 

https://oaarchive.arctic-council.org/bitstreams/1ef0ae5c-2bfc-4edb-9c88-49fd528c3b33/download
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2025, the Norwegian Chairship and international partners convened a workshop in 
Copenhagen, Denmark, from 10-12 December 2024. The workshop aimed at identifying 
effective ways to promote international collaboration for producing, accessing, 
synthesizing, and sharing scientific knowledge among organizations and Arctic Council 
Working Groups involved in the production of relevant knowledge, and those using this 
knowledge as a basis for advice on management in the CAO. 

The workshop convened 28 attendees in-person and 11 more online, representing 
Arctic governance, scientific communities and Indigenous Peoples, to discuss and 
identify ways to promote international collaboration to produce, share, access, 
synthesize and make evidence-based advice relevant to EBM of Arctic LME. 

During three intensive workshop days, participants discussed the information needed 
by institutions with mandates to provide management advice or make management 
decisions for the CAO. The meeting explored which institutions can produce and deliver 
this information, and how the collection, assessment, synthesis and sharing of relevant 
information can be made more effective across the relevant organizations and Arctic 
Council Working Groups. 

 

The outcomes from the workshop and the 3rd EA conference provide a robust 
foundation for further efforts for enhanced cooperation across relevant organizations 
working with the Central Arctic Ocean (CAO). The workshop identified needs for further 
cooperation in order to: 

o Enhance the understanding of the requirements to oceans management in the 
United Nations Convention on the Law of the Sea (UNCLOS), The UN Fish 
Stocks Agreement (UNFSA) and the international agreement on the 
conservation and sustainable use of marine biodiversity of areas beyond 
national jurisdiction (BBNJ Agreement). 

o Promote a trustful and open network of cooperation, coordination,      
communication and synthesis among Arctic Council Working Groups and other 
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institutions engaged in gathering, synthesizing, analyzing and assessing relevant 
marine data, ecosystem information and knowledge. 

o Identify where to find relevant observational data and research to support 
EBM of the CAO and its Atlantic and Pacific gateways. 

o Identify Ecologically and biologically significant marine habitats and species: 
Explore needs and methods to synthesize relevant environmental and 
biodiversity data including spatial analysis and risk assessment, to identify an 
interconnected and adaptive network of Marine Protected Areas (MPAs), Other 
Effective area-based Conservation Measures (OECMs), and other areas of high 
conservation priority. 

o Evaluate the impact and risk of human activities and pressures on marine 
ecosystems: Synthesize relevant environmental and ecosystem information 
across knowledge systems, assess possible overlap in space and time with 
pressures from human activities, and explore ways to communicate “impact” and 
“risk” spatially using mapping tools. 

o Ensure more coherent processes that synthesize relevant multidisciplinary and 
cross-sectoral knowledge into evidence-based advice: Identify areas of 
vulnerability and risk that need awareness from governance of human activities 
based open non-political processes without advocacy. 

o Identify ways to evaluate the implementation and effectiveness of the 
adaptive EBM process: Needs to evaluate how well the EBM process for Arctic 
LMEs responds in relation to the targets set, the rapid changes in climate and 
human activity, and the needs and values of the Peoples living in the Arctic. 

 

 

Figure 1. A schematic overview of elements that are needed to achieve Ecosystem-Based 
Management including both conservation and use of the ocean. In the Arctic Council Working 
Groups or bodies have field surveys, data collection, analyses and research expertise for 
different parts of this overview. This also means that while no one can do this alone, together 
we will be able to cover the entire range.  
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Summary of the discussion from day 1 (read full discussion below) 
The presentations on information needed by the five invited 
organizations mandated to give management advice and/or make 
management decisions led to the panel-discussion: What similar 
information is needed and what are the suggested ways to address these?  

Here we discussed the essential management and conservation 
practices of marine biodiversity in the Arctic, highlighting the roles of 
international frameworks such as the BBNJ Agreement. This 
agreement aims to foster global cooperation for the sustainable use of 
marine resources beyond national boundaries, coordinating efforts 
related to MPAs while supporting existing organizations such as the 
Arctic Council, OSPAR, and NEAFC. OSPAR focuses on environmental 
monitoring and aims to protect the North-East Atlantic through legally 
binding measures. The Central Arctic Ocean Fisheries Agreement 
(CAOFA) will evaluate potential fish stocks in the Central Arctic Ocean, 
considering ecological relationships with adjacent ecosystems that 
support Indigenous Peoples and local communities.  

The need for collaboration among organizations such as OSPAR, 
NEAFC, CAOFA, and the Arctic Council was identified, highlighting that 
despite differing objectives, common goals can be established. By 
sharing information and resources, these organizations can improve 
area-based management and conservation efforts, addressing the 
vulnerabilities of marine ecosystems. 

Integrating Indigenous Knowledge (IK) was emphasized crucial to 
understand ecological dynamics and to enhance sustainability. 
Engaging Indigenous Peoples is vital for building partnerships that 
promote co-production of knowledge, fostering trust and respect 
among diverse stakeholders to ensure inclusive decision-making in 
marine management. 

Data sharing and collaboration are critical for informed decision-
making. By pooling resources and creating spatial data layers, 
organizations can streamline their advisory processes for better 
responses to ecological challenges. However, the discussion also 
noted the difficulties of cross-sectoral collaboration, as differing 
national priorities can complicate management efforts. 

In conclusion, we advocate for an integrated approach to Arctic marine biodiversity 
conservation, emphasizing joint monitoring networks and partnerships. This strategy 
aims to enhance sustainability and resilience in Arctic marine ecosystems while 
ensuring that diverse values and interests are considered in decision-making processes. 
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Summary of the presentations from day 2 
(read the full abstracts below) 

It was acknowledged that many relevant institutions, working groups and projects have 
ongoing research in the CAO.  The discussion that involved a few invited working groups 
highlighted the importance of the trinity of in situ environmental monitoring, scientific 
knowledge on human activities in the Arctic and IK, as well as finding ways to bring that 
knowledge together to perform Integrated Risk Analysis and identify conservation 
needs ultimately to support EBM of the Arctic LMEs and the CAO in particular. The 
discussion highlighted several potential synergies, ways to coordinate and knowledge 
flows to achieve these. We highlight some of these below as examples, acknowledging 
these not to represent an exhaustive list, but rather to indicate that ways forward are 
possible.  

Atlantic-Arctic Distributed Biological Observatory (A-DBO and Pacific-Arctic Distributed 
Biological Observatory (P-DBO)  - National and international collaboration and 
coordination of time series sites in the Atlantic (A) and Pacific (P), respectively, to 
produce comprehensive and inter-disciplinary datasets, easily accessible (FAIR), 
consistent, inter-comparable, providing a solid observation-based knowledge base, and 
facilitate regional synthesis and assessment. 

P-DBO - Bridge gap between offshore marine research and community-based 
observations and providing scientific observations and information of value to local 
communities. Inviting local observers on research cruises. 

PAME SHIPPING EXPERT GROUP- The Arctic Ship Traffic Data (ASTD) improve monitoring 
and tracking of shipping activities in the Arctic. Interpretation of the Polar Code. Identify 
the function of ship fuels. Mapping Whale Watching in the Arctic and other tourism-
related work. Underwater noise and wastewater discharges from Ships in the Arctic. 
Identifying regional reception facilities in the Arctic. 

AMAP - Science to inform policymaking on Arctic Climate Updates, Effects of 
Contaminants, Plastic Pollution and Radioactive pollution on Arctic Animals, ecosystems 
and humans.  

Saami Council - Sámi people’s placename system can identify the geographic extent of a 
ecosystem, and describe the humans and the history. Facilitate Saami tradition 
encouraging to not take more than what is needed, seek balance in the ecosystem. 
Defining “family or community territories” for government when valuing the cultural, 
social and economic goods produced by the ecosystem. 

CAFF - International cooperation to monitor and assess status and key trends in Arctic 
biodiversity, and ecosystems. Advice to scientists, policy and decision makers for future 
monitoring and measures. 

ICES - interaction of different knowledge systems and combining this knowledge with 
relevant quality-assured data and research to provide ecosystem advice for the Arctic. 
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SUDARCO - New data on ice profiling, water column structure, nutrients, eDNA samples, 
acoustic recordings (whales), sediment traps (DNA).  

PAME MPA - The Framework for a Pan-Arctic Conservation Network, a document that 
outlines the goals, objectives and approaches of such a network. Development of 
conservation tools, including  a geospatial conservation planning tool to visualize, 
synthesize and analyze ecological and human use information and identify areas 
important to a conservation network. 

PAME EA - The Framework for a comprehensive, integrated Ecosystem Approach to 
management of human activities based on best available scientific and traditional 
knowledge about the ecosystem and its dynamics, in order to identify and take action 
on influences that are critical to the health of ecosystems, thereby achieving sustainable 
use of ecosystem goods and services and maintenance of ecosystem integrity 

ICES-PICES-PAME WGICA - Integrated Ecosystem Assessment for the CAO to identify the 
risk posed from human activities to the ecosystem. 
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Summary of discussion day 3 
(read the full discussion below) 

The presentations from the invited institutions provided insight into how to collect, 
assess, synthesize, and share relevant information in a more efficient way across the 
organizations and working groups involved in research of the CAO. This led to the 
plenum discussion – “What are the most appropriate methods to synthesize the knowledge 
basis needed by the management-organizations? What is the need, tools and how does the 
collaboration landscape look like? 

The discussion pointed to the primary goals for organizations involved in managing and 
advising on conservation and sustainable use of marine biodiversity in the Arctic, 
particularly through the BBNJ Agreement, OSPAR, and CAOFA. The BBNJ Agreement 
aims to facilitate global, regional, and local cooperation for the sustainable use of 
marine biodiversity beyond national jurisdictions, emphasizing the importance of 
integrating scientific and local knowledge in developing area-based management tools 
(ABMTs). The agreement underscores principles such as best available science, IK, and 
precautionary approaches. 

OSPAR focuses on environmental monitoring to assess the health of marine ecosystems 
affected by human activities, aiming to adopt legally binding measures for the 
protection of biodiversity in the North-East Atlantic. It seeks to incorporate IK and 
existing data into its processes. 

CAOFA aims to map and monitor species distributions with potential for commercial 
harvest, ensuring sustainable practices and maintaining ecosystem health. This includes 
understanding ecological linkages between fish stocks and supporting ecosystems for 
Indigenous Peoples and local communities. 

Potential key action items may be establishing area closures in the Central Arctic Ocean, 
assessing the impact of exploratory fishing on ecosystems, and promoting collaboration 
among various scientific organizations to streamline data collection and avoid 
duplication of efforts. There is a need for developing standardized protocols for data 
collection, listening to IK, and creating mechanisms to gather relevant parties to address 
pressing Arctic issues. 

Additionally, the need for participatory methods to synthesize knowledge for area-
based management, integrated ecosystem assessments, and effective risk analysis were 
highlighted. The discussion summarized the goals of various organizations, the role of 
scientific knowledge and IK, and planning tools for conservation, while also addressing 
social and economic factors relevant to community health and safety. Ultimately, the 
discussion advocated for a cohesive and therefore more effective effort to facilitate EBM 
in the Arctic marine environment. 
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The Workshop 
Welcome 
Katja Nordgaard, Norway’s Ambassador to Kingdom of Denmark. Norwegian Embassy in 
Copenhagen. 
As the current Chair of the Arctic Council, Norway holds a special responsibility to 
promote stability and collaboration in the Arctic region, a responsibility we approach 
with humility. At this workshop we will discuss how we can better share interests and 
intelligence to improve the management of the Arctic’s Large Marine Ecosystems. Ocean 
management is a high priority for Norway. Responsible stewardship of marine 
resources means securing a balance that secures both the environment and economic 
development.  

Climate change, biodiversity loss, and pollution affect our oceans, and in the Arctic, we 
see how these challenges demand international solutions. As Denmark assumes 
leadership in the spring of 2025 after Norway, it is fitting that we are gathered here in 
Copenhagen. We are confident that the Danish Kingdom, Denmark, Greenland and the 
Faroe Islands, will continue to build on our initiatives, and this workshop stands as a 
testament to that shared commitment. Today’s workshop provides a valuable platform 
for sharing experiences, insights, and perspectives that can strengthen our collective 
efforts. With you - our partners and experts - I am confident that we can find innovative 
solutions that will benefit our nations and the global community.  

Tobias Elling Rehfeld, Senior Arctic Official of the Kingdom of Denmark, and head of the 
department for Arctic and North America and Nordic cooperation in the Danish Ministry of 
Foreign Affairs.    
Rehfeld thanked Norway for organizing and for Greenland to host the Arctic workshop 
in Copenhagen. Conserving and sustainably managing the Arctic Marine environment is 
a core focus of the Arctic Council and prominently placed in the Arctic Council strategic 
plans. Cooperation and the encouragement of Ecosystem-Based Management is not 
only a priority for us, but a priority in a number of international forums as the United 
Nations, through the Ocean Decade 2021 - 2030 initiative, the BBNJ ratification process. 
The Arctic Council has a huge responsibility to play in this field. Denmark is commitment 
to continuing that legacy as it prepares to take over the Arctic Council chair ship in April 
2025. Key priorities include marine governance, engaging Arctic communities - 
especially Indigenous Peoples - and ensuring the Arctic Council remains a strong, 
resilient platform for regional cooperation. Greenland will ensure that the Kingdom of 
Denmark will have a very strong engagement by Indigenous Peoples in the Arctic 
community and the Faroe islands are planning a Chairship conference in 2026.  

Catherina Hvistendahl, Head of Office, Ministry of Foreign Affairs Government of Greenland. 
Hvistendahl expressed her pleasure in joining the Arctic workshop, emphasizing its 
value as a test run for upcoming events under the Kingdom of Denmark’s Arctic Council 
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Chairship in 2025. Greenland extended appreciation to Norway for its strong leadership 
over the past years, noting that Denmark aims to build on this progress. Hvistendahl 
highlighted the real and pressing impacts of climate change on Greenland and the 
broader Arctic, stressing the need for cooperation and practical solutions. 

Two key priorities for Denmark’s upcoming Chairship were outlined. First, a strong focus 
on the human dimension of Arctic governance, particularly through the active inclusion 
of Indigenous Peoples and their knowledge in the Arctic Council's work; and, second, 
the importance of ocean and marine governance, which is deeply tied to the livelihoods 
and cultures of many Arctic communities. These themes align with the Arctic Council’s 
strategic goals and are closely connected to the discussions taking place at the 
workshop. The speaker concluded by wishing participants fruitful conversations and 
invited them to a reception hosted by the Government of Greenland. 

 

What is PAME?  
Nathia Hass Brandtberg. Chair of PAME and Special Advisor from the Ministry of 
Environment of the Kingdom of Denmark.  
Nathia Hass Brandtberg, Chair of PAME, gave opening remarks on Protection of the 
Arctic Marine Environment (PAME). PAME is one of six Working Groups under the Arctic 
Council and serves as the main body addressing policies for the sustainable use and 
protection of the Arctic marine and coastal environment. It provides a platform for 
collaboration across a wide range of marine-related issues, particularly in response to 
environmental changes from both land- and sea-based activities. 

PAME's work is carried out through five Expert Groups: Arctic shipping, marine litter, 
marine protected areas, ecosystem approach to management, and offshore oil and gas 
exploration and development. The Ecosystem Approach Expert Group, formed in 2007 
and expanded in 2011 to include cooperation with other Arctic Council Working Groups, 
focusing on integrating ecological, social, and economic perspectives into marine 
management. 

In 2024, an international conference on Ecosystem-Based Management in a rapidly 
warming Arctic was held, followed by a December 2024 workshop highlighting key 
findings.  

Looking ahead to 2025, a seventh workshop will explore value and valuation of Arctic 
ecosystems. This workshop has developed a white paper, and seminars have been held 
on topics like human rights, marine ecosystem valuation, economics, and modeling. The 
workshop will include sessions on the diversity of values in the Arctic, valuation 
methods, and how to integrate different value systems into Ecosystem-Based 
Management strategies. 
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What is needed to implement EBM? 
Lis Lindal Jørgensen. PAME EA Expert Group co-chair and senior scientist, Institute of Marine 
Research. 
The Arctic Council defines “Ecosystem-Based Management” as a "Comprehensive, 
integrated management of human activities based on best available scientific and traditional 
knowledge about the ecosystem and its dynamics, in order to identify and take action on 
influences that are critical to the health of ecosystems, thereby achieving sustainable use of 
ecosystem goods and services and maintenance of ecosystem integrity" (Kiruna 2013). 

A key feature of the EBM framework is the people living in and using a Large Marine 
Ecosystem (LME), considered the management unit. People can have values relating to 
the ecosystem that span from living in harmony with nature to commercial exploitation of 
ecosystem services. In democratic governance systems the majority of the people elect 
their parliament (the legislative power), which is the basis for government (the executive 
power). The parliament and government define national goals for ecosystem 
management where different concerns such as conservation and use are balanced.  

The national goals thus fundamentally draw on the support from the “people”. The 
actual implementation of the goals require knowledge which government agencies can 
acquire from scientific organizations and/or traditional and indigenous knowledge 
holders. Methods need to be developed and used to find the knowledge needed to 
answer the questions raised by the national goals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 
 

To search for such answers in the context of EBM, multidisciplinary groups of scientific 
disciplines, information from relevant human sectors (e.g. environment, petroleum, 
aquaculture…), and the values of relevant stake-, right-, and knowledge-holders. 

The results from such multidisciplinary participatory methods can be turned into 
understandable management advice. Which can be used in governance.  

Based on the advice developed through such participatory methods, the government 
has an opportunity to adjust and/or adapt the management measures to the situation 
at hand, or ask for a benchmark, or simply adopt new measures to prevent harm to the 
marine ecosystem. New or updated national goals, adopted and adjusted to a current 
situation, can then be announced and implemented, and the circle starts over again.        
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Session 1: What information is needed by 
organisations mandated to give management advice 
and/or make management decisions? 
 

The BBNJ negotiations – the vision, the mechanics and the need for 
Arctic contributions, focusing on Area based Management Tools 
Kjell Kristian Egge. Deputy Head of Mission. Norwegian Embassy Copenhagen. 
 

What is BBNJ? 

The basis for the negotiation of the BBNJ Agreement was a global consensus that we 
need to take better care of the ocean. It is a global agreement that applies to all areas 
outside national jurisdiction. It is an implementing agreement under UNCLOS, equal to 
UNFSA and the ISA-agreements. 

The Agreement was adopted on 19 June 2023. So far the Agreement has 15 parties. It 
will enter into force when it has 60 parties. More ratifications are expected during next 
year’s oceans conference. A Preparatory commission met in June 2024, further meetings 
are planned for April and August 2025. Focus now is on administrative issues, 
establishment of bodies etc. Arctic mechanisms would have much to offer in these 
discussions. DOALOS now runs regional workshops. It will take long before the BBNJ 
Mechanisms can deliver actual ocean management. 

What are the most important goals of BBNJ? 

The vision is for the BBNJ Agreement to be a vehicle for coordination and cooperation of 
global, regional and local efforts for conservation and sustainable use of Biodiversity 
Beyond National Jurisdiction, for instance as regards MPAs and other ABMTs. In the 
Arctic, It can activate and stimulate resources and competences entrusted in ICES, Arctic 
Council, OSPAR, IMO, NEAFC, CAOFA etc, and shall not undermine such bodies.  

What are the 3 main information needs (e.g., science / Indigenous knowledge / 
data) of BBNJ?  

According to the BBNJ Agreement, scientific and local knowledge are key in all stages of 
development of an ABMT. The Agreement references principles related to best available 
science and traditional knowledge, precautionary approach and ecosystem and 
integrated approach. Knowledge and experience contained in said Arctic bodies is 
essential and unique. Any BBNJ-process will depend on this Arctic knowledge and 
bodies should be prepared to contribute in the development of Arctic ABMTs. 
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What are the most effective ways (e.g., processes, infrastructure, tools etc.) to 
receive information for these needs and gaps?  

The BBNJ Agreement will have a considerable impact once it enters into force on the 
governance of marine biodiversity in a regional context.  However, there are still 
uncertainties about how it will be applied, subject to further work by the parties to the 
Agreement.  

But preparations can be made in: 

- Identify where areas that need to be protected are 

- Identify what environmental ocean measures must be followed. 

- Making assessment of these areas. 

 

What BBNJ needs, the provisions of the agreement 
Vito De Lucia. Full Professor at the Norwegian Centre for the Law of the Sea, Arctic University 
of Norway.  

 
What is BBNJ governance: There is a pressing need for a more coherent ocean 
governance framework, which today is fragmented and  has important gaps with 
respect to marine biodiversity conservation in areas beyond national jurisdiction.  The 
BBNJ treaty aims to address some of these regulatory gaps. 

What are the 3 most important governance goals of BBNJ: 

The treaty provisions, especially of Part I, III and IV, strengthen global marine 
biodiversity governance by establishing a framework based on the ecosystem approach 
and on interated ocean management, a global legal basis to adopt area-based 
management tools, including marine protected areas, and a detail set of rules for 
environmental impact assessments for activities that either take place in areas beyond 
national jurisdiction or that may have impacts in areas beyond national jurisdiction.   

The BBNJ treaty seeks to promote coherence and coordination with and among existing 
institutions, frameworks, and bodies. 

The treaty recognizes traditional knowledge of local communities and indigenous 
peoples throughout the text.  

What are the key information needs of BBNJ:   

The BBNJ treaty will need to coordinate with existing knowdlege producing bodies, 
frameworks policy advice processes in order to facilitate implementation and avoid 
duplication of effort. This is especially relevant in the Arctic, where the work of the Arctic 
Council working groups help streamline the work of the BBNJ bodies  with respect to 
area-based management and strategic environmental assessment  

https://en.wikipedia.org/wiki/Ocean_governance
https://en.wikipedia.org/wiki/Ocean_governance
https://en.wikipedia.org/wiki/Traditional_knowledge
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What are the most effective ways (e.g., processes, infrastructure, tools etc.) to 
receive information for these needs and gaps:  

These questions will have to be addressed once the treaty bodies begin operating ,as 
much for the work related to cooperation and coordination, especially with other 
scientific advisory bodies, will require the establishment of rules and processes by the 
BBNJ bodies and especially the Scientific and Technical Body. 
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What information does OSPAR need to support EBM?  
Eirik Drabløs Pettersen. Senior Advisor Department for Nature Management. Norwegian 
Ministry of Climate and Environment  
 
What is OSPAR? 
 
Regional Sea Convention for the North-East Atlantic including 16 Contracting Parties. 
Legally binding convention - mandate to protect and conserve while using resources 
sustainably. 
Collaboration and coordination. 
Supporting implementation of national and international obligations. 
 
What are the 3 most important goals of OSPAR? 

- To protect and conserve the environment of the North East Atlantic while using 
its resources sustainably.  

- To assess and inform about the state of the environment in the Ospar area, and 
to assess the development of the state of the environment over time. This 
includes assessing the marine environment in relation to the human activities 
that effect it, and documenting emerging issues and specific technical topics 
relevant for contracting parties. 

- To protect the OSPAR area against the adverse effects of human activities, 
including pollution, so as to safeguard human health and to conserve 
ecosystems, and when practicable restore marine areas that have been 
adversely affected. To this end OSPAR can adopt legally binding decisions, other 
types of measures such as recommendations and agreements and other 
management actions. Current management goals are set out in the OSPAR 
strategy. 

 
 
     What are the 3 main information needs (e.g., science / Indigenous knowledge / 
data) of OSPAR in an Arctic/CAO context? 
 
OSPAR has an extensive set-up for collecting and assessing data and information 
through reporting on common indicators and other reporting commitments from 
contracting parties. There is, however, a relative scarcity of data and assessments within 
OSPAR relating to the Arctic part of the OSPAR area. OSPAR is aware that there’s 
relevant knowledge, data streams and assessments available and see that they could be 
relevant for OSPAR assessments and policy making processes. To be able to make use 
of/include existing knowledge and data streams in OSPAR processes, to be able to make 
use of data, methods integrate across available knowledge and data systems would be 
beneficial for OSPAR and for other relevant organizations.  
 
- To be able to include Indigenous/Traditional participation and knowledge is 

necessary. OSPAR have not got a system for doing this at the moment.  
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- The OSPAR Convention requires Contracting Parties to apply Best Available 
Techniques (BAT) and Best Environmental Practice (BEP) including, where 
appropriate, clean technology, in its efforts to prevent and eliminate marine 
pollution. This is an ongoing, continuous development and OSPAR is keen to 
cooperate on these issues with other authorities and organizations. 

 
     What are the most effective ways (e.g., processes, infrastructure, tools etc.) to 
receive information for these needs and gaps?  
OSPAR is an organization with a broad portfolio, a large pool of scientists and policy 
makers to follow up on different issues, and well-functioning data handling systems (own 
databases etc.). More effective ways of including and make use og available knowledge 
from sources outside of OSPAR would be beneficial. Increased and improved 
coordination with other organizations are important to this end. 

 

What information does CAOFA need to support EBM? 
John Bengtson. Director of the Marine Mammal Laboratory, a division of the Alaska Fisheries 
Science Center, National Marine Fisheries Service/NOAA 

Hauke Flores.  Group leader at AWI, sea ice ecologist. Alfred-Wegener-Institut Helmholtz-
Zentrum für Polar- und Meeresforschung, Bremerhaven (AWI)  
 
What is CAOFA? 

The Central Arctic Ocean Fisheries Agreement (CAOFA) is the  abbreviated title of the 
Agreement to Prevent Unregulated High Seas Fisheries in the Central Arctic Ocean 
(CAO).      The goal of the CAOFA is to prevent unregulated fisheries, and to ensure that 
sufficient knowledge on targeted fish stocks and associated ecological components of 
the CAO ecosystem will be protected to ensure sustainable fisheries in the future, 
safeguarded by implementing precautionary approaches.  

To ensure the availability of this knowledge for management, the CAOFA is developing 
its joint programme of its Scientific Research and Monitoring (JPSRM). The “Scientific 
Coordinating Group” (SCG) of the CAOFA has the task of implementing the JPSRM. The 
SCG has established two working groups to guide this work: the Mapping and 
Monitoring WG and the Data Management WG.  

What are the most important goals of CAOFA's JPSRM? 

• What are the distributions of species with potential for future commercial 
harvests in the Agreement Area?  

• What other information is needed to provide advice necessary for future 
sustainable harvests of commercial fish stocks and maintenance of dependent 
ecosystem components?  
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• What are the likely key ecological linkages between potentially harvestable fish 
stocks of the Agreement Area and the adjacent shelf ecosystems that support 
Indigenous Communities and local communities?  

• Over the next 10-30 years, what changes in fish populations, dependent species 
and the supporting ecosystems may occur in the Central Arctic Ocean and the 
adjacent shelf ecosystems?  

• What Indigenous Knowledge is available to inform ecological research and 
sustainable management? What are the main information needs (e.g., science / 
Indigenous Knowledge / data) of CAOFA's JPSRM?  

 

What are the main information needs (e.g., science / Indigenous Knowledge / 
Data) of CAOFA's JPSRM? 

• Stock assessments of fish species, marine mammals, seabirds species, etc.  
• Ecosystem assessments (including e.g., benthic/lower trophic species).  
• Risk assessments (including e.g., vulnerable marine ecosystems).  
• Assessments of the impact of fisheries and ecosystem change on the subsistence 

way of life and cultural heritage of local and Indigenous Communities.  

 

What are the most effective ways (e.g., processes, infrastructure, tools) to obtain      
information for these needs and gaps?       

● Establish mutually productive collaborations with scientific research groups and 
Indigenous Knowledge holders on data mapping, monitoring, and data sharing.  

● Leverage existing research activities in the CAO for fish stock assessments and 
ecosystem surveys. 

● Implement broad data sharing (FAIR data) among all entities concerned with 
obtaining and utilizing knowledge about Arctic ecosystems to support effective 
Ecosystem Based Management. 

 

What do Indigenous organizations need to implement EBM?  
Nicole Wojciechowski. ICC Executive Council Member, ICC Alaska Vice President.  

What is IK? 

Indigenous Knowledge is a systematic way of thinking and knowing 

Indigenous Knowledge develop in a living process, including knowledge acquired today 
and in the future 

Indigenous Knowledge holds methodologies, evaluation and validation process 
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What are the 3 most important goals of IK? 

“Recognize Indigenous Knowledge in its Own Right” - Understand and respect Inuit 
Values - Indigenous Knowledge must not be translated, integrated into, or validated by 
science - Inuit need to determine when and how to use Indigenous Knowledge 

“Communication with Intent” - Listen more than you speak 

“Exercising Accountability” - Building Trust - Take responsibility for educating yourself 

What are the 3 main information needs (e.g., science / Indigenous knowledge / 
data) of IK? 

‘Nothing About Us Without Us’ – Always Engage with Inuit - Approach Inuit engagement 
through ‘Free, Prior, and Informed Consent’ 

“Practice Good Governance” - Address power dynamics including those embedded in 
formal processes - Give back 

What are the most effective ways (e.g., processes, infrastructure, tools etc.) to 
receive information for these needs and gaps? 

“Building Meaningful Partnerships” - Prioritize Relationship-building - Support Inuit-
driven research and monitoring - Practice the co-production of knowledge Information 

“Data Sharing, Ownership and Permissions” - Access to Information and Data - Report 
back in appropriate and accessible language  

“Equitably Fund Inuit Representation and Knowledge” - Evaluate, reform, and work to 
address inequities in funding structures 
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Give facts a chance - what does it take to inform government policies? 

Fredrik Juell Theisen is Specialist Director at the Norwegian. Ministry 
of Climate and Environment, and Norway's Head of Delegation. 
What is the role of Governments and governmental bodies? 

• Decision- and policymakers  
• Members of organizations and WGs 
• Recipients of information and advice 
• Communicators of information to explain the need for measures and policies 
• Funders of knowledge production 

What are the 3 most important goals of governance (in a EBM perspective)? 

1. Maintain ecosystem integrity and a heathy ocean 

2. Promote value creation for society 

3. To manage human activities, based on the best available knowledge 

What are the 3 main information needs (e.g., science / Indigenous knowledge / 
data) of governance? 

Governments need the best available knowledge from authoritative sources that is 
policy relevant and robust, including information on 

1. Status, trends and projections for ecosystems and environmental quality  

2. Impacts and risks from human activities and pressures, including causality and 
uncertainties.  

3. How EBM measures work, their efficiency in reaching EBM targets (including social 
and economic impacts), and their efficiency in enhancing resilience to climate 
change.   

To be useful, information needs to have appropriate resolution in space and time to 
match the management problem to be solved. Spatial information and long time series 
to identify trends are critical, and uncertainties need to be communicated and 
understood  

What are the most effective ways (e.g., processes, infrastructure, tools etc.) to 
receive information for these needs and gaps? 

Governments need information that is effective in supporting decision-making to reach 
the EBM-goals that are set. Information must be in a format that  

● Enhance a fact-based understanding of problems to be solved and the 
consequences/risks they entail (draw mental maps) 

● Can serve as basis for concrete advice on measures, policies and solutions 
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● Is suitable for effective communication of problems, solutions and benefits of 
action through storytelling based on best available knowledge  

 

Good storytelling gives facts a chance: 

● Well told stories are powerful 

● Storytelling is mobilizing and motivating  

● Good storytelling must speak to the worldview of the recipients 

● Many competing stories (and not all are built on facts) 

● Must make the EBM-story a winner! 
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Panel-discussion: What similar information is needed 
and what are the suggested ways to address these?  
Summary from presentations (the text below is reformulated extracts from transcript 
by https://otter.ai.) 

Panalists: V. De Lucia and K.K. Egge (BBNJ), E.D. Pettersen (OSPAR), J. Bengtson and H. 
Flores (CAOFA), N. Wojciechowski (Indigenous knowledge), F.J. Theisen (Governance). 

Convener: M. Sommerkorn 

Information needed by organizations mandated to give management advice and/or 
make management decisions includes both conservation and sustainable use of the 
ocean. 

 

https://otter.ai/
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The upcoming BBNJ and CAOFA work 

The vision is for the BBNJ Agreement to be a vehicle for coordination and cooperation of 
global, regional and local efforts for conservation and sustainable use of Biodiversity 
Beyond National Jurisdiction, for instance as regards MPAs and other Area-based 
Management Measures. In the Arctic, this can activate and stimulate resources and 
competences entrusted in ICES, Arctic Council, OSPAR, IMO, NEAFC, CAOFA etc, and 
should not undermine such bodies. In the BBNJ international process there is a 
discussion for roles emerging. But if there are emerging contours of some mechanism 
that could do that, is more uncertain.  

The CAOFA will investigate the presence of potential fish stocks in the CAO, if and 
possibly how sustainable harvest could be managed, while maintaining dependent 
ecosystem components. This includes knowledge on key ecological linkages between 
potentially harvestable fish stocks of the Agreement Area and the adjacent shelf 
ecosystems that support Indigenous and Local Communities.   

The ongoing OSPAR and Indigenous Knowledge work 

OSPAR focuses on environmental monitoring of the marine environment in relation to 
impacts from human activities. In addition, protecting and conserving in the North-
East Atlantic is on the agenda by adopting legally binding decisions, as well as other 
types of measures such as recommendations and agreements. 

Indigenous Communities will build meaningful partnerships that prioritize relationship-
building and support Inuit-driven research and monitoring, co-production of knowledge, 
data Sharing, and access to Information and Data and Report back in appropriate and 
accessible language  

Productive collaborations based on common goals and join knowledge 

The Arctic Council contains all the Arctic member states and the permanent 
participants, CAOFA includes the Asians, while OSPAR the Europeans. Our differences 
do not prevent us from having a common basis (join information). This would allow 
OSPAR, NEAFC, BBNJ and Indigenous Knowledge (IK) to use such a common basis but in 
different ways. 

All relevant authorities, working groups, and organizations need to understand and 
know each other. For that to happen there is a need to meet and talk and gain trust. We 
could enhance more cooperation and collaboration, and the mechanisms in the Arctic 
Council for collaboration would fall off automatically from the working groups having a 
regional mandate for a joint stewardship for the wider Arctic region, and with it the 
Central Arctic Ocean.  

How to provide productive two-way collaborations? - Developing a space where co-
production of knowledge can happen. Mutual respect is the key, no matter who you're, 
what type of knowledge you hold, what type of need you have, no matter where you're 
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coming from. Listening more than you speak is a lesson to be learned. Learn where 
people and things come from. – Trust is key and could be gained because we mainly 
work for the same group of countries, governments, and experts. Trust can trigger 
efficiency and friendship. 

A low hanging fruit would be to investigate if OSPAR, CAOFA or maybe the BBNJ could 
use knowledge already existing in the Arctic Council, ICES, IK, or in projects (to be 
defined day 2 of workshop)?  

OSPAR, CAOFA, BBNJ and IK refer to ecosystem-based management (EBM) in its 
preambles or objectives and it gives the Indigenous communities hope to see that EBM 
include the whole ecosystem.  

Common goals across OSPAR, CAOFA, BBNJ and IK may include “conservation (e.g., 
tools such as MPAs, OECMs and IPCAs, and area-based fisheries). A joint work where 
knowledge from the institutions/groups can provide a tool (see also day 3) with 
information necessary to define fragile and vulnerable ecosystem components can lead 
to area-based management and area-based conservation. This common goal is relevant 
since all, but one Arctic state, have agreed under the biodiversity framework with all 
areas to be managed under biodiversity inclusive, ecosystem-based approaches.  

MPAs are a common tool, but different goals. In fisheries management, for example, 
there is a goal to protect area spawning grounds. Data poor areas could be protected as 
a precautionary measure. With it comes the need, absence, or paucity, and availability 
of spatial data that can support decision making. A joint effort to concentrate on data 
that can help to the goal of establishing area-based measures that include Arctic Council 
WGs and IK, and other scientific bodies (ICES, OSPAR etc).  

Make a system for analyzing data and put them together into spatial data layers (e.g., 
“fish habitat model”) could pool resources together and let relevant working groups 
have the ability to choose what data sets are most important for the task (see more day 
3). Such cooperation that includes many relevant institutions/groups toward a common 
data analysis, methods or mechanisms to do assessments would allow more coherent 
advice and answers to the same questions – doing the work once, and not several times 
in diffident fora. 

Tailoring future products from different working groups would therefore fit into 
common goals, setting up joint monitoring networks, expanding our networks together, 
and scoping for partnership. 

Common goals of EBM and area-based conservation tools 

Multiple organizations are doing EBM and conservation, but limited resources prevent 
us from taking part in all these processes. ICC (IK) is involved in PAME and CAOFA, but to 
also be involved in OSPAR doesn't make a lot of sense if it's the same experts, trying to 
do the same EBM approach, but utilizing it for different management objectives.  
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So how can the broad, integrated EBM and conservation approach be supported? Are 
there data and assessments in OSPAR, ICES, Arctic Council working groups that can be 
the canal/arena for relevant future products and assessments.  

When choosing what and how to do assessments (the knowledgebase for EBM and 
conservation), what data we need, the focus should be on how to influence or make the 
decisions? What does a decision maker need? Informing the management could be 
more efficient or useful if the different organizations address the same management 
concern at the same time, especially when you're using the same experts and agencies 
from the state.  

Starting with defining possible common goals. Examples of such goals are 
conservation and sustainable use (=EBM). Identify what needs to be done for a top 
down and a bottom-up process; what data, and knowledge information is needed to 
make decisions; Identify the instruments available (stock management, ecosystem 
assessment, and conservation tools).  

Collaborate on data collection and making data freely available. Putting all data 
together with a type of analysis or synthesis, and reporting on the analysis of the 
data; developing advice for the managers, based on the collection and analysis and this 
synthesis and reporting.  

Sensitivity about the development of advice exists, and who controls the development 
of that for what purpose. Especially if that advice ends in groups taking legally binding 
decisions which have economic impact, maybe political implications.  

Indigenous Knowledge 

The Indigenous participants have been able to change the mindset of organization and 
people. Changing mindsets is a very long-term thing, and sometimes you have drawn 
backs, but within the Arctic family, the permanent participants have had tremendous 
success in changing mindsets.  

For the permanent participants to share their knowledge, expertise, and priorities, they 
need to contribute to the process, have a conversation and develop their story in a way 
that can be communicated to the states and the organizations that they represent.  

The permanent participants need funding and support to attend workshops, and at a 
time when indigenous hunters are available to participate. But it's not just about 
funding or capacity, but how do the permanent participants develop the space or 
support the research needs to gather the information, to be active, to be engaged. If 
that happens, then they can do work, manage and create policies or forms of 
collaboration in the Arctic. 

Like in 2017 when the permanent participants asked the PAME MPA working group to 
take a step back. Now, MPAs are developed with indigenous communities across the 
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Arctic. In Canada those are developed with the communities, and this advances the field 
in the Arctic 

ICC is a very small organization, but the energy it takes to take those small steps 
forward EBM are big achievements for us. 

Working with policy and across sectors 

Working across sectors is initially frustrating and slow because e.g., the ministry of 
fishery has a completely different way of looking at things compared to e.g., the ministry 
of environment or the ministry for petroleum. Understanding why people have different 
objectives      makes it easier to move forward, getting a common understanding.  

Success has been achieved when everybody is a little bit disappointed, because if one 
comes out of the room really, really happy then, usually you have not succeeded. In 
meetings, involvement is the keyword. Everything/one needs to be initially involved 
when we represent different sectors, trying to match and to put the knowledge in the 
right place.  

We could share spatial data, temporal data, geographically different areas, that's the 
simpler part. But when you get into the decision makers, you cross a threshold into 
another area of discussion that brings in other components, like values such as 
protecting coastal communities, economic needs and political sensitivity.  

The values will vary between the different governance platforms and lead to different 
views of what an EBM looks like. The ship traffic (International Maritime Organization 
IMO) and fisheries (e.g., CAOFA, NEAFC) can dominate, while for the regional seas, the 
environmental mandate (conservation) can predominate.  

When you get closer to a decision process, that will make a difference for people, for 
economy, for activity, commercial activity, that is something very different from 
cooperating on collecting data. 
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Session 2: Who can produce and deliver the 
information needs to what is identified in session 1? 
What information can CBMP deliver and how does CBMP engage with 
and cooperate with stakeholders and other Arctic Council Working 
Groups? 
Tom Christensen. CBMP Co-Chair, Chief and Special Consultant, Department of Ecoscience - 
Arctic Environment. Aarhus University. Kingdom of Denmark. 
 
1) Who do you represent;  

The Circumpolar Biodiversity Monitoring Programme (CBMP) under Conservation of 
Arctic Flora and Fauna (CAFF) - Biodiversity Working Group of the Arctic Council 

Mandate: CBMPs mandate is to track changes of Arctic Biodiversity through monitoring.  
CAFFs mandate is to address the conservation of Arctic biodiversity and to 
communicate findings to the governments and residents of the Arctic, helping to 
promote practices to ensure the sustainability of the Arctic’s living resources 

The Circumpolar Biodiversity Monitoring Programme (CBMP) is the biodiversity 
monitoring programme of CAFF. It’s an international network of networks improving 
detection, understanding and reporting on Arctic biodiversity trends. The CBMP 
Adaptive and long-term Ecosystem Based Monitoring Plans includes: 1. Marine; 2. 
Freshwater; 3. Terrestrial; 4. Coastal Plan  

The Marine group includes a steering group that are leading and coordinating activities 
and six international expert groups of Plankton, Benthos, Fish, Seabird, Marine 
mammals, Sea ice.  

2) What are the 3 main goals,  

● Identify Focal Ecosystem Components “FEC”  that likely indicate changes in the 
Arctic Biodiversity (e.g. within  zooplankton, fish, sea birds, benthos etc) and key 
monitoring targets to include in Long-term ecosystem-based adaptive 
monitoring plans. 

● Develop monitoring design, collect and analyze data, including harmonization of 
data that are collected through different monitoring methods. 

● Report and communicate 

3) Based on session 1, what do you consider being your 3 main deliveries;  

● Key trends on biodiversity and Focal Ecosystem Components (see CBMPs State 
of The Arctic Biodiversity Reports and the Arctic Biodiversity Data Service: 
https://www.abds.is/), this includes a status on important food items and their 

https://pure.au.dk/portal/en/organisations/department-of-ecoscience-arctic-environment
https://pure.au.dk/portal/en/organisations/department-of-ecoscience-arctic-environment
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.abds.is%2F&data=05%7C02%7Ctoch%40ecos.au.dk%7Cfedf6ac0ca784671e39708dd3bc5a0ae%7C61fd1d36fecb47cab7d7d0df0370a198%7C1%7C0%7C638732442196391079%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HoDxh90dbJmNYc3KbU9Axme00C0NsjM8UTyG1dI0c1c%3D&reserved=0
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status in the ecosystem and identification of emerging trends that need to be 
addressed 

● Advice for future monitoring, directed towards scientists, policy and decision 
makers 

● A platform for cross-country expert (scientific, IK, local knowledge) collaboration 
related to biodiversity and ecosystem monitoring, data and assessments, and 
through this be able to extract data that can be targeted different purposes an 
sectors 

4) How would you like to present the output of these deliveries?  

CBMP already publishes the data through State of The Arctic Biodiversity Reports, the 
ABDS and Scientific Journal Articles. Further CBMP is currently working on feeding 
directly into global processes (GBF, IPBES, GEOBON, CAO, OSPAR, BBNJ etc.) 

CAFF and CBMP are also engaging with other Arctic Council working groups (PAME, 
AMAP). 

 

There are also examples on how CBMP can be relevant at a bilateral level. 
”Pikialasorsuaq” is one example of this, as CBMP monitoring standards have been 
suggested as a joined platform to consider in relation to future monitoring. 

Important next step: Outline together with stakeholders (including observers to the 
Arctic Council e.g., ICES and OSPAR and others such as CAOFA) common needs and 
plans for future reporting, data and sharing of recommended monitoring 
methodologies. 

Arctic Council can consider initiating a closer and more concrete dialogue with 
observers and stakeholders in relation to preparation of work plans. CBMP can include 
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closer collaboration with observers and other stakeholders in their “scoping processes”, 
when new projects and assessments are outlined (Many national experts are part of the 
same work in multiple fora).   

CAFF/CBMP runs with a four-year Strategic Plan. 

 

Sámi Indigenous Knowledge: what can it deliver and how to equitably 
use it. 
Gunn-Britt Retter. Head of Arctic- and Environmental Unit. Saami Council. Norway. 

1) Who do you represent; coastal sámi – Indigenous People 

Indigenous Knowledge is a systematic way of thinking and knowing that is elaborated 
and applied to phenomena across biological, physical, cultural and linguistic systems. 
Indigenous Knowledge is owned by the holders of that knowledge, often collectively, 
and is uniquely expressed and transmitted through indigenous languages. It is a body 
of knowledge generated through cultural practices, lived experiences including 
extensive and multi-generational observations, lessons and skills. It has been developed 
and verified over millennia and is still developing in a living process, including 
knowledge acquired today and in the future, and it is passed on from generation to 
generation 

2) What are the main goals,  

Understand how various actors perceive the ocean differently, coming to the space with 
diverse interests and values, from different knowledge foundations - actors not equal 
and come to the same space holding different historical backgrounds and different 
powers causing severe inequity, due to colonial history. 

Focus on today’s inequities that happen because of active political and economic 
marginalisation, often as a legacy of colonialism but continued by current legal and 
governance frameworks and asymmetrical knowledge hierarchies, thus limiting or 
removing the ability of knowledge holders to inform region- and site-specific 
approaches to decision-making. 

3) Based on session 1, what do you consider your 3 main deliveries;  

1. Identify the geographic extent of the ecosystem - Sámi peoples placename system, 
descriptive, identifies the place, the user of the name can through the name of a place 
explain or expect what is there or what has once happened there.  

2. Describe the biological and physical components and processes of the ecosystem 
including humans; 

A part of the guiding principles to set ecological objectives is to not take more than you 
need and to seek balance in the ecosystem. 
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3. Assess the current state of the ecosystem (Integrated Ecosystem Assessment): This 
could be an example with a case, like when the government values the cultural, social 
and economic goods produced by the ecosystem it does not take family or community 
territories into account. This might cause disturbance to traditional customary Sámi use, 
when anyone can come to your family or community territory with a license sold by a 
state authority. Increased pressure on various gifts of nature can mean that the Sámi 
choose not to make use of them, because it happens that all that could be sustainably 
harvested in a given year has been taken by others.  

4) How would you like to present the output of these deliveries?  

… by the participation of knowledge holders. This is key when providing new data and 
observations.  

Indigenous Knowledge (IK) is collectively owned. IK is living and constantly evolving and 
verified through discussions with peers. Capacity and institutions to support the KHs is 
needed. 

Knowledge that does not apply or work anymore is not transferred on.  
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What information can ICES deliver and how does ICES engage with 
and cooperate with stakeholders and other Arctic Council/other 
Working Groups?  
Alan Haynie. General Secretary for the International Council for the Exploration of the Sea 
(ICES). Denmark. 
 
1) Who do you represent? International Council for the Exploration of the Sea 
(ICES) with 6000 experts, 700 institutions and organizations, a broad range of scientific 
disciplines, 150 expert groups and contributors from 60 countries. 

Our vision: To be a world-leading marine science organization, meeting societal needs 
for impartial evidence on the state and sustainable use of our seas and oceans. 

Our mission: To advance and share scientific understanding of marine ecosystems and 
the services they provide and to use this knowledge to generate state-of-the-art advice 
for meeting conservation, management, and sustainability 
goals. 

2) What are the main goals of the organization?  

Ecosystem science: Advance and shape understanding of the structure, function, and 
dynamics of marine ecosystems — to develop and vitalize marine science and underpin 
its applications 

Impacts of human activities: Measure and project the effects of human activities on 
ecosystems and ecosystem services — to elucidate present and future states of natural 
and social systems  

Observation and exploration: Monitor and explore the seas and oceans — to track 
changes in the environment and ecosystems and to identify resources for sustainable 
use and protection 

Emerging techniques and technologies: Develop, evaluate, and harness new techniques 
and technologies — to advance knowledge of marine systems, inform management and 
increase the scope and efficiency of monitoring.  

Seafood production: Generate evidence and advice for management of wildcapture 
fisheries and aquaculture — to help sustain safe and sufficient seafood supplies. 

Conservation and management science: Develop tools, knowledge, and evidence for 
conservation and management — to provide more and better options to help managers 
set and meet objectives. 

Sea and society: Evaluate contributions of the sea to livelihoods, cultural identities, and 
recreation — to inform ecosystem status assessments, policy development, and 
management. 
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3) Based on session 1, what do you consider your 3 main deliverables? 

ICES will expand our scientific knowledge of the Arctic, with consideration of the 
interaction of different knowledge systems, and combine this knowledge with relevant 
quality-assured data to provide ecosystem advice for the Arctic. 

4) How would you like to present the output 
of these deliveries?  

ICES Data, science, and advice are 
integrated elements of the ICES Strategy. 
The following figure captures the output of 
the ICES network into science, data, advice, 
and different scientific training and events. 

As ICES advice governed by the 10 principles: 

As ICES work is dynamically evolving with new scientific and management priorities (e.g. 
ICES roadmap for offshore renewable energy; ICES roadmap for bycatch of endangered, 
threatened, and protected species). 

As ICES stakeholder engagement: 

And as Annual Meetings with ICES Observers and Requesters of Advice enable regular 
dialog and continuous process improvement. 

 

 

 

 

 

 

 

 

https://www.ices.dk/about-ICES/how-we-work/Pages/Our-strategy.aspx


35 
 

What information can PAME-shipping deliver and how does PAME-
shipping engage with and cooperate with stakeholders and other 
Arctic Council Working Groups? 
Hjalti Hreinsson. PAME Project Manager. Protection of the Arctic Marine Environment 
Secretariat. Iceland. 
 
1) Who do you represent; PAME Secretariat, presenting on behalf of PAME’s Shipping 
Expert Group. 

2) What are the 3 main goals,  

PAME is the focal point of the Arctic Council’s activities related to the protection and 
sustainable use of the Arctic marine environment and provides a unique forum for 
collaboration on a wide range of activities in this regard.  

PAME’s work on shipping activities in the Arctic spans over 20 years. It expanded 
significantly in 2004 when PAME decided to “Conduct a comprehensive and integrated 
Arctic marine shipping assessment at current and projected future levels,” which 
became the Arctic Marine Shipping Assessment, which was approved in 2009. It 
included 17 policy recommendations that have since defined the parameters of PAME’s 
Arctic shipping work. 

These recommendations are divided into three themes: 

1. Enhancing Arctic marine safety 

2. Protecting Arctic people and the environment; and 

3. Building Arctic marine infrastructure. 

https://oaarchive.arctic-council.org/handle/11374/54


36 
 

3) Based on session 1, what do you consider your main 
deliveries;  

● The Arctic Ship Traffic Data (ASTD) to improve 
monitoring and tracking of shipping activities in the 
Arctic. 

● The Polar Code – Arctic Shipping Best Practice 
Information Forum; Ship Traffic Analysis in the Polar 
Code Area; Project on harmonizing interpretation of the 
Polar Code. 

● Heavy Fuel Oil (HFO) and Ship Fuels - from how HFO 
works, to potential alternatives and the new emerging 
fuels being used today, including follow up from New 
Low Sulphur Fuels, Fate, and Behavior in Cold Water 
Conditions project. 

● Arctic Marine Tourism: Mapping Whale Watching in the 
Arctic and other tourism-related work. 

● Underwater Noise in the Arctic: Understanding Impacts 
and Defining Management Solutions 

● Wastewater Discharges from Ships in the Arctic: Quantification and Best 
Practices 

● Regional Reception Facilities in the Arctic. 

 

4) How would you like to present the output of these deliveries?  

Online presentations, direct engagement with stakeholders, online reports, info-
graphics and reports on the PAME website as well as with other PAME reports. 

 

What information can AMAP deliver, and how does AMAP engage with 
and cooperate with stakeholders and other Arctic Council Working 
Groups? 
Mario Acquarone, Deputy Secretary 
of the Arctic Monitoring and 
Assessment Programme 
(AMAP). Norway. 

1) Who do you represent: Arctic 
Monitoring and Assessment 
Programme (AMAP) with the 
mandate monitor and assess the 
status of the Arctic region with 
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respect to pollution and climate change issues by  
(i) facilitating and advancing the coordinated implementation of relevant circumpolar 
monitoring and research, 
(ii) documenting levels and trends, pathways and processes, and effects on 
ecosystems and humans,  
(iii) distinguishing human-induced changes from changes caused by natural 
phenomena, and 
(iv) proposing actions to reduce associated threats for consideration by governments 
and relevant organizations. 

AMAP’s vision is to advance understanding of Arctic pollution and climate change issues, 
and to help transform Arctic knowledge into action. AMAP builds on its legacy as an 
authoritative source of high-quality science-based assessments, comprehensive 
analyses and public outreach products on a range of environmental issues for the 
circumpolar region. AMAP provides strong, policy-relevant recommendations, based on 
best available science and other relevant knowledge, to inform decisions regarding the 
protection and sustainability of Arctic ecosystems and inhabitants. 

2) What are the main goals,  

• Climate impacts on ecosystems and associated feedbacks 
• Air quality and climate modelling 
• Chemicals of Emerging Arctic Concern 
• Emissions from wildfires 
• Plastics and microplastics 
• Methane release from permafrost 
• Societal impacts of climate change 
• Contaminants and their effects on wildlife and human health 

 

3) Based on session 1, what do you consider being your main deliveries;  

Science to inform policymaking. Relevant in particular for this group: 

• Arctic Climate Update 2024 
• Effects of Plastic Pollution on Arctic Animals 
• Radioactivity in the Arctic 2024 

 

4) How would you like to present the output of these deliveries?  

• Peer-reviewed scientific assessments 
• Summary for Policymakers 
• Monitoring programmes and guidelines (harmonization) 
• Advice to the Arctic Council and Senior Arctic Officials 
• Advice/data to international organs – UNFCCC/IPCC, Stockholm Convention, 

Minamata Convention, Air Convention, WHO and others 



38 
 

How does SUDARCO work across physical, 
chemical, biological, industrial, governance 
and assessment data needs. 
Paul A. Dodd is a Physical Oceanographer at the Norwegian 
Polar Institute. Norway 
 

1) Who do you represent 

A scientific program on the Arctic Ocean that includes  

9 institutions, 75-80 collaborating scientists and 8 work-
packages. 

 

2) What are the 3 main goals,  

New science (fieldwork) and publications 

Mapping human activities and governance 

Provide advice to Norwegian authorities 

  

3) Based on session 1, what do you consider being your main deliveries;  

New data on: ice profiling; water column structure, nutrients, eDNA samples, acoustic 
recordings (whales), sediment traps (DNA)  

  

4) How would you like to present the output of these deliveries?  

Per review scientific papers and governance info brief on: 

• Observations > models > scenarios 
• Basic exploration (in all disciplines) 
• Ocean stratification > light & nutrients 
• Atmosphere-ice-ocean coupling 
• Activity Trends: ASTD 
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The Atlantic Distributed Biological Observatory (A-DBO). 
Arild Sundfjord. Programme leader, Arctic Ocean programme at Norwegian Polar Institute. 
Norway. 
 
1) Who do you represent 

The Atlantic-Arctic Distributed Biological Observatory (A-DBO). This network of 
observing programs and projects  covers a very dynamic sector of the Arctic Ocean with 
vast contrasts; it spans over shallow shelves and deep basins, with the Fram Strait being 
the deepest of all Arctic Ocean gateways. It covers the two AW inflow branches and the 
major part of Arctic outflow (Transpolar Drift and East Greenland Current). The region is 
subjected to highly variable ice conditions (seasonal drifting sea ice, fast ice). 

 

2) What are the main goals,  

• Better coordination of cruises and observations; make sure to cover the most 
important features and locations, avoid unnecessary duplication: more value for 
(less) money 

• Harmonization of data sampling and processing protocols + metadata and data 
sharing: make sure data are readily intercomparable, and easily and reliably 
available 

• Produce more comprehensive, interdisciplinary publications, assessments, data 
sets and other products that are necessary to build science-based knowledge as 
basis for management 

• Building on a selection of standard positions for long-term national monitoring 
programs involving IOPAN/Poland, NPI and IMR/Norway, AWI/Germany, 
OGS/Italy.  

• Comprises existing time-series for 10-30+ years. Not all long-term monitoring 
covers the whole range from sea ice, PO, BGC to biological sampling, but our aim 
is to expand the coverage. 

• Captures the Atlantic inflow branches, and progress of Atlantification, and 
improved coverage of the Arctic outflow (TPD in deep basins and EGC in Fram 
Strait); encompasses both open-ocean and fjord/coastal environments (e.g., 
Rijpfjorden, Kongsfjorden, Young Sound), the Atlantic inflow branches.  
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3) Based on session 1, what do you consider your main deliveries;  

More comprehensive and inter-disciplinary data sets that are more easily accessible 
(FAIR). Consistent, inter-comparable data sets should provide a more solid observation-
based knowledge base, and facilitate regional syntheses and assessments. Note that 
the A-DBO network is under development and we still have work to do both with 
respect to harmonization and better coverage (variables and in the temporal sense), 
and providing all the data and synthesis that we potentially could. 

 

4) How would you like to present the output of these deliveries?  

● The observing network aims to be a change detection system, i.e. providing solid 
observation-based evidence of large changes e.g. to the ocean (e.g. 
Atlantification, change in species distribution and abundance, etc) 

● An example of an emerging joint product is the spatial distribution and timing of 
e.g. Chl-max from in situ observations.  

● Monthly composites of remote sensing and in situ products. 
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The Pacific Distributed Biological Observatory (P-DBO): Data 
collections and synthesis activities 
Jacqueline M. Grebmeier. Biological Oceanographer and research professor at the University 
of Maryland. USA. 
 
1) Who do you represent 

We are the Pacific Arctic Group (PAG) international organization (Canada, China, Japan, 
South Korea, Russia, USA) that has as its mission to serve as a Pacific Arctic regional 
partnership to plan, coordinate, and collaborate on science activities of mutual interest. 

Three research foci of PAG are the:  

● Distributed Biological Observatory (DBO) that is expanding to a Pan-Arctic DBO 
network,  

● the Pacific Arctic Climate Ecosystem Observatory (PACEO), and  
● the Central Arctic Ocean (CAO), including the Synoptic Arctic Survey (SAS), all 

international time series observing programs in the Pacific Arctic that are 
relevant to an Arctic Global Regional Alliance (GRA). The benefit of an Arctic GRA 
is to interface mutual, collaborative and transnational time series observing 
activities across the Arctic that would link information on field activities, data 
archival locations and stakeholder needs for a changing Arctic. 

 

Figure: Schematic 
of Distributed 
Biological 
Observatory 
(DBO) time series 
sites in the Pacific 
Arctic in relation 
to mean sea ice 
edge (from Frey et 
al. 2023). 
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2) What are the main goals,  

o DBO serves as a change detection array for consistent monitoring of biophysical 
responses to environmental drivers in the Pacific Arctic and now expanding to pan-
Arctic network  

o Standardized sampling designed to detect biological changes in the ecosystem-
initiated in 2010 with continued funding through 2029 

o Focus on biological hotspots  
o Collaborates with the other field programs 
o Shared ship time with other programs, both U.S. and international 
o Ongoing planning with international groups for development of Atlantic, Davis 

Strait/Baffin Bay and Siberian DBOs; 2024 received endorsement as a project for 
the UN Decade of Ocean Science for Sustainable Development 

 

3) Based on session 1, what do you consider your main deliveries;  

• Inform and coordinate ship-based activities in the Pacific Arctic 
• National and international collaboration and coordination of research efforts 
• Continue the series of PAG meetings  
• Pan-Arctic DBO network being developed for standard monitoring in Pacific 

Arctic, Atlantic Arctic, Baffin Bay-Davis Strait and East Siberian Sea 
• Synoptic Arctic Survey (SAS) 2020-2022 in synthesis phase and moving towards 

plans for SAS2 field program in 2030 
• Early career researcher involvement in international activities 
• Incorporating Indigenous Knowledge Community-led observations 
• Bridging the gap between offshore marine research and community-based 

observations 
• Providing scientific observations and information of value to local communities 
• Inviting local observers on research cruises 

 
4) How would you like to present the output of these deliveries?  

●  Document status and change of ecosystem components in the Pacific Arctic to 
public, including biodiversity studies 

●  Provide Information on baleen whales and potential for increased ship strikes in 
Bering Strait Region for management use 

● Marine Mammal Watches in the Pacific DB 
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What information can PAME MPA-expert group deliver, and how does 
PAME MPA engage with and cooperate with stakeholders and other 
Arctic Council Working Groups? 
Lauren Wenzel. Director at NOAA National Marine Protected Areas Center, National Oceanic 
and Atmospheric Administration (NOAA). USA.  
 
1) Who do you represent: The Arctic Council's PAME Expert Group on “Marine 
Protected Areas (MPA)” 

As defined by the International Union for the Conservation of Nature / World 
Commission on Protected Areas (IUCN/WCPA), and as used in PAME's work, an MPA is: 
"A clearly defined geographical space recognized, dedicated, and managed, through 
legal or other effective means, to achieve the long-term conservation of nature with 
associated ecosystem services and cultural values." The MPA Expert Group also 
provides on "Other Effective Conservation Measures" (OECMs), area-based 
management measures that are not MPAs, but also provide lasting outcomes for 
biodiversity conservation.  

2) What are the main goals,  

Through workshops, meetings and technical reports, support Arctic States and 
Indigenous communities in designating and managing conservation networks (made up 
of MPAs, OECMs and Indigenous-led conservation areas) to achieve regional, national 
and local conservation goals.  

Develop tools, including maps and models, to inform the development of the 
conservation network.  

Understand Arctic oceanography and populations of key species connectivity in order to 
inform the conservation network, and take into account concepts such as minimum 
size, sources and sinks and barriers.  

3) Based on session 1, what do you consider your main deliveries;  

The Framework for a Pan-Arctic Conservation Framework, a document that outlines the 
goals, objectives and approaches of the conservation network. 

We are planning to develop a geospatial tool to visualize and synthesize ecological and 
human use information and identify areas important to the conservation network. 

4) How would you like to present the output of these deliveries?  

We will continue to update PAME's MPA Toolbox, an online repository of reports and 
tools to support the conservation network.  A major addition in the future will be the 
interactive geospatial tool. 
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Session 3: How can the collections, assessments, 
synthesis, and sharing of relevant information be 
made more effective across the organizations and 
working groups involved? 
 

Mapping tools as synthesis mechanisms. 

Fredrik Juell Theisen, Specialist Director at the Norwegian. Ministry of Climate and 
Environment, and Norway's Head of Delegation. 

Igor Eulaers, Research Scientist at the Norwegian Polar Institute, Norway.   
 

1) Who do you represent? 

We represent the PAME MPA Expert Group, aimed at supporting the efforts of Arctic 
States to develop their networks of Marine Protected Areas (MPAs) and stimulating 
collaborative planning, management, and actions for the conservation and protection of 
the Arctic marine environment. Here, we specifically present a PAME/CAFF project 
proposal to develop a geospatial tool for identification, prioritization, and planning of 
areas of high conservation priority for Arctic sea ice-dependent species, taking into 
consideration climate change and human use. The proposed project will expand the 
existing PAME MPA-network toolbox and should, ultimately, lay the foundation for future 
planning and development of a pan-Arctic climate-resilient network of area-based 
conservation measures, amongst which, but not restricted to, MPAs, Other Effective Area-
Based Conservation Measures, and Indigenous Protected and Conserved Areas. 
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2) What method is used when making “synthesis” across knowledge arenas? 

The proposed project is staged in three phases, each providing synthesis across 
knowledge arenas using a different method. 

At first the project will provide a platform for cooperative scoping based on a horizon 
scan that synthesizes the best available knowledge and existing current practices and 
needs. This first phase is all about communication and coordination among the different 
stakeholders across knowledge arenas to find consensus on the final scope of the 
proposed project. 

Consequently, the second phase of the proposed project will synthesize data (already 
available in existing national and international scientific efforts), Indigenous Knowledge 
and Local Knowledge across knowledge arenas by collating and harmonizing 
environmental, climate, species and Human use data into an interactive data portal and 
digital atlas. 

Lastly, the third phase of the proposed project will develop an interactive spatial planning 
app, based on that prioritisation provided by Phase 1 and synthesis provided by Phase 2, 
to support identification, prioritisation, and spatial planning. Such an app has been shown 
to enable, during participatory workshops, synthesis of conservation knowledge, needs, 
opportunities and priorities from 
scientists, environmental managers, 
policy makers and other stakeholders. 
Used in an Arctic context, it will also 
enable inclusion of such input from 
Indigenous Knowledge holders.  

3) What are the main challenges and 
benefits? 

A large benefit lies within the fact that the 
proposed project’s aim will inherently 
bring along a process, and ultimately 
deliver a spatial planning tool, that 
synthesizes geospatial data, knowledge 
and information across knowledge arenas 
and puts those in perspective of the various existing conservation practices, needs, 
opportunities and priorities. A second benefit of the proposed project will be its 
cooperative, reproducible and yet transparent synthesis mechanism based on the 
underlying principles for co-production, adaptive co-design and FAIR and CARE principles. 
Moreover, planning exercises will be highly interactive, flexible and fast, due to the 
chosen methodology and software, and thus allow synthesis of the expert knowledge of 
participating stakeholders across knowledge arenas.  
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At the same time, high gain may come with high pain, as the above-described aims, 
design, and underlying principles rely on successful communication, coordination and 
cooperation among the proposed project’s participants. Challenges will have to be faced 
in the technical arena (accessibility, interoperability, spatial coverage and resolution of 
quality data), co-production arena (combination of different knowledge systems, their 
valuation, and technical and philosophical compatibility), international cooperation arena 
(aligning national and international priorities, opportunities and needs in the scoping 
phase) and resources arena (finding monetary and people resources and time to sustain 
this ambitious multi-year cross-boundary effort). 

 

The Geranium decision-support tool for participatory integrated 
biodiversity inclusive spatial planning and management 
Martin Sommerkorn. Head of Conservation. WWF Global Arctic Programme. Norway. 

 

1) Who do you represent: World Wide Fund for Nature (WWF) is an 
observer organization to the Arctic Council. The Geranium visualization and 
decision-support tool for participatory integrated biodiversity-inclusive spatial 
planning and management that WWF Global Arctic Programme has developed 
over several years as part of the ArcNet initiative - ArcNet - an Arctic Ocean 
network of priority areas for conservation. 
 
2) What method is used when making “synthesis” across knowledge 

arenas  

Building on ArcNet and its spatial database of about 800 Arctic marine 
conservation features (spatial representations of biodiversity) and spatial 
databases of over 30 current and planned industrial activities, covering almost 
the entire area of the 18 Arctic LMEs, the purpose-designed analysis and 
cooperation.  

The “Geranium” tool is a mapping and decision-support tool with the purpose to 
give answers to questions such as:  

• What conservation and management regimes are needed for priority 
conservation areas?  

• How should conservation efforts be prioritized?  
• Are the conservation regimes in existing protected areas suitable for their 

declared purposes?  

http://arcnetocean.org/
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• Which industrial activities pose the highest concern for selected species or 
biological communities, and where are these concerns located?  

• When planning and developing new activities, what risks should be 
considered for specific species and biological communities? Where and 
when do these risks occur, and what are the potential mitigation measures?  

• What are the best ways to address conservation needs and requirements 
during marine spatial planning? 

Geranium uses a simple traffic light system for expert-assessed conservation concern 
as a basis.  

 

The Geranium tool is open access and can be found at 
www.arcnetocean.org/tools.  

 

3) What are the main challenges and benefits 

There were three main challenges to this work.  

The first was to complete the first-ever spatial 
database of Arctic marine biodiversity based on 
best available ocean-scale knowledge for the 
purpose of systematic conservation planning.      
The second challenge was to carry out and 
transparently document an expert assessment 
for individual conservation feature-industrial 
pressure parings, and the third challenge was to 
design a tool that -based on the data and the 
assessment- supports conveys the information 

http://www.arcnetocean.org/tools
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in a transparent and meaningful way to support cooperation and decision-making. 

Geranium’s main benefit is as a marine rightsholder and stakeholder engagement and 
decision support tool. By translating biological information into practical steps for area-
based conservation, ecosystem-based management, and spatial planning,  Geranium 
provides a basis for diverse meaningful international cooperation for a well-conserved 
sustainable and resilient Arctic Ocean. It is designed to: 

• Facilitate broad engagement  
• Make decisions transparent and systematic 
• Help identify effective and appropriate measures 
• Prioritise investments into implementation efforts and partnerships 

 

How to access and involve different knowledge systems (e.g., 
Indigenous Knowledge and scientific knowledge) 
Parnuna Egede Dahl. Special Advisor for Oceans North Kalaallit Nunaat. Kingdom of 
Denmark. 
 
1) Who do you represent: Oceans North Kalaallit Nunaat, based in Nuuk, Greenland 

– and how to access & involve different knowledge systems 

 2) What method is used when making “synthesis” across knowledge arenas  

• Host consultation meetings (listening tours) in Greenlandic communities 

• Engage with interested citizens 

• Meetings with local fishing & hunting associations 

• Share our identity & values 

• Gather input on sustainability, marine environment & fishing/hunting 

• Advertise (newspapers, radio, bulletin boards, Facebook ads & updates) 

• Questionnaires. 

• Competitions on-site & for region. 

• Biannual fishing fair in Ilulissat with > 1,900 visitors in 2024. 

• Attendees include politicians, industry representatives, retailers, fisheries 
organizations, biologists, NGOs, local citizens (fishers, hunters, school children). 
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3) What are the main challenges and benefits. 

Challenges: 

• Lack of formal recognition of Indigenous rights & knowledge in mineral 
resources legislation 

• Unsystematic process of engagement in impact assessment phase 

• Culturally inappropriate engagement formats & not targeted to elicit knowledge 

• Underutilization of Indigenous knowledge � few in numbers & rarely lead to 
changes in impact assessment 

• Limited influence of Indigenous knowledge � no changes in assessment of 
significance or adjustments in project scope 

Benefits: 

• Knowledge systems of Indigenous Peoples & researchers can create synergy to 
improve knowledge base for decision-making 

• Approach research process with mutual respect & curiosity to promote open 
dialogue 

• Discrepancies reveal opportunities for co-producing new knowledge (gold) 

• Engagement of Indigenous Peoples not same as Use of Indigenous knowledge � 
both needed 

• Provide Indigenous Peoples a genuine opportunity to influence decisions 

• Process that respect Indigenous Peoples’ needs, concerns & values 
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HARSAT - a User Group across AMAP-OSPAR-HELCOM – what are 
the challenges and possibilities in a cooperation where same 
information need to be synthesized across data that are not 
synchronized. 
Simon Wilson. The Arctic Monitoring and Assessment Programme (AMAP) Secretariat. 
Norway. 
 

1) Who do you represent: The Arctic Monitoring and Assessment Programme (AMAP) 
Secretariat – reflecting on how a long history of collaboration between the regional seas 
organizations working in the Arctic, NE Atlantic and Baltic on work addressing 
hazardous substances (POPs, metals, etc.) and their effects has harmonized their 
monitoring and assessment work.  

2) What method is used when making “synthesis” across knowledge arenas  

To answer questions such as, “What are the trends in levels of environmental 
contaminants over time in biota or in marine biota?” we have been working to 
harmonize our respective Monitoring programmes (methods, QA/QC, etc.) and 
Assessment procedures where relevant. We also utilize a common data centre (ICES) 
(data submission / codes / formats, etc.). HARSAT is an example – a co-developed 
statistical package to evaluate marine monitoring data that is supported by a user 
community of experts from all three organizations to promote cost effective future 
development and alignment. 

For this we have benefitted from Inter-Secretariat coordination, -Mutual observer-ship 
arrangements between AMAP/OSPAR and OSPAR/HELCOM, -The fact that many of the 
same experts are involved in expert groups supporting the work of the different 
organizations (AMAP POPs/mercury EGs; OSPAR MIME/HASEC/QSR; HELCOM 
HAZ/HOLAS). All three organizations have relied on some key individuals and there is a 
need to build a more robust solution to maintain some core activities going forward. 
Shared development of common tools can allow cost-effective use of financial 
resources andavoid duplication; pooling expert resources reduces overloading 
individuals. Alignment of methods also ensure consistent analyses which in turn 
promotoes consistent policy-messaging. 

The results produced using the assessment tool (HARSAT) feed into portals that have 
been developed by the different organizations to provide an overview of biota 
contaminants time-series statistical analyses, e.g. https://www.amap.no/ahat.  

https://www.amap.no/ahat
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3) What are the main challenges and benefits. 

Regional Monitoring Program harmonization such as that coordinated between AMAP, 
OSPAR and HELCOM is the exception rather than the rule.  

With respect to monitoring, geographical coverage of marine areas  remains poor, 
especially in offshore areas. 

In the Arctic, monitoring is highly seasonal due to the environmental conditions. 

When it comes to meeting needs for long-time series with temporally consistent data, 
scientific ‘campaigns’ cannot deliver the  type of data and information that can be 
obtained from (repeated) long-term monitoring programmes. 

FAIR data principles are widely recognized/quoted but there is a large gap between the 
theory and practice, or even understanding of what these principles require, when it 
comes to their application in data management. 

There are many issues around data quality / data reporting than could be improved. 
One side-benefit of the HARSAT tool development may be that it encourages data 
providers to look into their data and identify/address data issues before these land on 
the desk of the assessment groups. Assessment data need to be fit for purpose; data 
available only through publications in scientific journals, even with supplementary data 
tables, often lack the level of detail and disaggregation required by assessment groups.  

There are many examples of inappropriate use of data, for example maps that overlay  
data that are not comparable or not temporally consistent to the degree that would be 
required for sensible interpretation and if used in a policy-making context could result 
in flawed decision-making.  
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HARSAT is a good example of potential collaboration but it builds on 30-years of work to 
‘harmonize’ monitoring and assessment activities, including data management systems, 
as well as circumstances around expert engagement in work that made alignment and 
cooperation both convenient and logical. 

 

How did the joint ICES-PICES-PAME “WGICA” work across multiple 
scientific disciplines when doing Risk Assessment? 
Lis Lindal Jørgensen. Co-chair of the PAME EA expert group and Senior Scientist at the 
Institute of Marine Research, Norway. 

 
1) Who do you represent: The Working Group on the Integrated Assessment of the 
Central Arctic Ocean (WGICA). 

2) What method is used when making “synthesis” across knowledge arenas  

ODEMM focuses on the structure, tools and resources required to choose and evaluate 
management options that are based on the principles of Ecosystem-Based 
Management (EBM).  

The approach proposed is one which can translate policy driver objectives to an 
operational process of creating, appraising and choosing management options to 
inform decision makers.   

The ODEMM Linkage Framework can be used to identify all of the links between sectors, 
pressures, ecological components and Marine Strategy Framework Directive’s Good 
Environmental Status Descriptors. The Linkage Framework gives a holistic overview of 
all the potential interactions in the system.  

To develop this further, the Pressure Assessment can then be used to begin to weigh 
the impact of the sectors and pressures which occur.  

The Pressure Assessment illustrates a broad picture of all the pressures that occur 
together in a system. It may also be useful to further rank these pressures in some way 
to prioritise management. The Risk Assessment quantifies the Pressure Assessment 
results and can give a relative risk value of pressures in the system and which sectors 
contribute these. 

 

3) What are the main challenges and benefits. 

The knowledge base: 

Challenges: to access all background information: providing a comprehensive 
knowledge base that can support the knowledge of human activities, its pressures, and 
the vulnerability of the ecosystem groups in time and space.  
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Benefits: The PAME-ASTD, AMAP climate and pollution assessments, CBMP biodiversity 
assessment and literature review. Publication of Report 1: Description of the ecosystem, 
and Report 2: Description of human activities, pressures and vulnerability of ecosystem 
groups. 

The scoring process: 

Challenges: identifying common guidelines and caveats, limitations and pitfalls among a 
divers user group. Finding time for all to meet around the same table. Difficult to 
identify stakeholders from a multinational continental shelf- and high-seas area, to 
know how to invite and how to interact.  

Benefits: the use of a method that puts widely different knowledge into one 
standardized upset across the ecosystem (from bacteria to polar bears) and all type of 
human activities. Communication by presentations, storytelling and info-briefs including 
the ICES Ecosystem Overview for the CAO. 

Analyzing the data from the scoring: 

Challenges: numerous similar values different to depict diversity. 

Benefits: identifies the most vulnerable ecosystem groups in time and space based on 
the overlap with human activities (the risk assessment).  

 

 

Experiences in knowledge synthesis and policy advice: the ICES 
paradigm. 
Eirini Glyki.  Science Professional Officer. International Council for the Exploration of the Sea 
(ICES) 

 
1) Who do you represent: ICES Secretariat, Experiences in knowledge synthesis and 
policy advice: the ICES paradigm. Ices advice process; Examples of Ecosystem Advice; 
What about Fisheries?; Needs for creating Ecosystem Based Management Tools 

 2) What method is used when making “synthesis” across knowledge arenas 

ICES Advisory Framework (https://doi.org/10.17895/ices.advice.7648): 

https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.17895%2Fices.advice.7648&data=05%7C02%7Calan.haynie%40ices.dk%7C32102a3dff3041264cca08dd6165031e%7Ce0b220ce5735446891df05cae5ff1fdc%7C0%7C0%7C638773808671315431%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=2GAE22bS5g1pX519CKUOymAHEIPYWqnpEQ1%2FYrpNoag%3D&reserved=0
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.17895%2Fices.advice.7648&data=05%7C02%7Calan.haynie%40ices.dk%7C32102a3dff3041264cca08dd6165031e%7Ce0b220ce5735446891df05cae5ff1fdc%7C0%7C0%7C638773808671345363%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Jr8n7%2BIlKR6UU%2BHwDfis%2Bo9y1V5Pr16wfUenxKHdTeQ%3D&reserved=0
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Advice to inform Ecosystem Based Management 

• Management of human activities 

• Protection / Restoration 

• Collective and cumulative pressures 

• Diverse stakeholders 

• Optimization of benefits among diverse societal goals 

• Trade-offs across multiple dimensions 

• Varying scales: spatial and temporal. 

  

3) What are the main challenges and benefits. 

A key overall challenges is merging fishery and ecosystem advice. There are growing 
needs for creating EBM tools for policy advice. 

1. Management objectives 

• Reconciling international, national, and regional policies 

• Reconciling overlapping management objectives 

• Operational solutions: reducing reporting burdens 

2. Data & assessments 

• Data harvested into one, openly accessible location 

• Interoperability of data 
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• Machine learning to harvest information from past and ongoing 
projects/research 

• Adapt sampling efforts: strategic sampling can facilitate data standardization 

• Randomly stratified sampling can provide an empirically based modelled 
representative picture of habitat status 

• ground-truthing of analytical assessment outcomes in areas of 
extrapolations with high uncertainty 

• State-based indicators for assessments 

• Assessment results and data products: disseminated on web-based 
applications/scenarios/maps for decision-makers. 

 3. Collaborations 

• Building capacity in trans-disciplinary joint working groups across organizations 
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Experience with participatory science for EBM: ICES Framework for 
Ecosystem Science and Advice. 
Dave Reid.  Science Committee Chair. International Council for the Exploration of the Seas 
(ICES). 
 
1) Who do you represent, the ICES Science Committee Chair showing how 
participatory science can be used to synthesize different knowledge systems and how 
the final synthesis product look like. 

2) What method is used when making “synthesis” across knowledge arenas  

Stakeholder involvement 

ICES Framework for Ecosystem-Informed Science and Advice (FEISA) 

Options for Delivering Ecosystem-Based Marine Management (ODEMM) 

Human activity                                                        Pressures                                                  
Ecosystem group 

 

Sankey diagram based on an ODEMM analysis, showing the links between human 
activities, the pressures exerted by those, and the ecosystem components that are 
impacted. Note the predominance of fishing in exerting a range of pressures, impacting 
many ecosystem components. 
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Example of the type of data used in generating an ODEMM analysis, which can 
provide spatial and temporal extent of an activity, as well as the scale of a 
pressure. This can be based on empirical data or on expert judgement from 
stakeholders and knowledge holders. 

3) What are the main challenges and benefits. 

Stakeholders involvement guidelines: 

• Involve your stakeholders from the start and throughout! 

• Build any model with them – parameters, assumptions, data etc. 

• Have them build scenarios and make predictions 

• Keep It Simple Stupid!! Communicate Uncertainty! 

• Story telling!! Be aware that many stakeholders do not share scientists 
quantitative approaches, and are much more comfortable telling stories. These 
can then be translated to semi- or fully quantitative information WITH those 
stakeholders 

• Graphical/visual Outputs – Maps, infographics, interactive sliders, cartoons, story 
boards, art?? Straight scientific report formats are probably the least effective 
way of communicating finsdings to stakeholders 

• And interlink ALL of these!! 

• Give feedback at all stages – how their involvement helps! 

Methods, tools, mechanisms can be used to synthesize different knowledge systems: 

• Knowledge plurality is the basis for ecosystem-informed science and advice 
(from experiential and empirical to mechanistic and analytical data). 

• Operational objectives are critical and are used to guide and measure progress 
towards EBM objectives and are informed by societal goals and management 
objectives. 
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• These different types of knowledge, data, information and methods are used to 
specify measurable indicators. 

• Qualitative, semi-quantitative, and/or quantitative Indicators help to 
consolidate the evidence base in support of EBM, e.g. via status assessments, 
trends, thresholds, trajectories, etc. 

• Ecosystem considerations will affect the level of risk associated with the 
advice. 

• Therefore, risk assessments are used to operationalize indicators:  

o Contextual risk assessments for prioritizing system components of 
importance or for action, e.g., ICES Ecosystem, Fisheries and 
Aquaculture Overviews 

o Objectives-based risk assessments for identifying risk equivalent 
management options, e.g., fishing opportunities, vulnerable marine 
ecosystems, and bycatch of protected species. E.g. ICES FEISA 

o Contextual  assessments can inform and/or evolve towards objective-
based assessments 

• Ecosystem considerations will affect the level of risk associated with the advice. 
Risk represents a common currency that allows consideration of multiple, and 
diverse, drivers and effects.  

o Risk is the currency for communicating ecosystem-informed science in 
advice 

o Risk captures the potential, demonstrated or projected consequences of 
alternative management options and ecosystem considerations in advice 

o Ecosystem considerations will affect the level of risk associated with 
the advice 

o Scientists already assess the risks from human activities to various 
ecosystem components, and managers make decisions to manage those 
risks.  

o Risk captures the potential, demonstrated or projected consequences of 
alternative management options and ecosystem considerations in advice  

• An iterative and incremental approach facilitates the shift from aspirational 
goals to changes in practice and provides the space for adaptive learning and 
responsive science and advice. 

• Social-ecological Systems are core to Ecosystem-based Management. 
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To fully understand potential risks, impacts and trade-offs we must account for 
ecological, biological, economic, social, and cultural considerations and interactions 
(Integration, transdisciplinary science, systems approaches). 

 

 

The ICES Framework for Ecosystem-informed Science and Advice (FEISA). It can use all 
types of data and knowledge from experiential to analytical. It is based on an evaluation 
of relative risks, and can be expressed as context or objective specific advice.  

 

  



60 
 

Plenum discussion – “What are the most appropriate 
methods to synthesize the knowledge basis needed 
by the management-organizations? What is the need, 
tools and how does the collaboration landscape look 
like? 
What are the most important goals for organisations mandated to give 
management advice and/or make management decisions:  

BBNJ: 
The BBNJ Agreement has a vision to be a vehicle for coordination and cooperation of 
global, regional and local efforts for conservation and sustainable use of Biodiversity 
Beyond National Jurisdiction, for instance as regards MPAs and other ABMTs. According 
to the BBNJ Agreement, scientific and local knowledge are key in all stages of 
development of an ABMT. The Agreement references principles related to best available 
science and traditional knowledge, precautionary approach and ecosystem and 
integrated approach. Knowledge and experience contained in said Arctic bodies (e.g., 
ICES, Arctic Council, OSPAR, IMO, NEAFC, CAOFA), is essential and unique. Any BBNJ-
process will depend on this Arctic knowledge and bodies should be prepared to 
contribute to the development of Arctic ABMTs. 

 
OSPAR: 
The OSPAR are doing environmental monitoring for health-checking the marine 
environment in relation to the human activities that affect it, document emerging issues 
and specific technical topics e.g. status of biodiversity and work on protecting and 
conserving areas in the North-East Atlantic and its resources by adopting legally 
binding decisions. OSPAR would like to be able to use methods that integrate across 
available knowledge, including Indigenous/Traditional knowledge and data, and to be 
able to make use of/include existing knowledge and data streams in OSPAR processes. 
 
 
CAOFA JPSRM:  
The CAOFA JPSRM would like to, in collaborations with scientific working groups (FAIR 
data sharing), Indigenous knowledge and existing research activities in the CAO, map 
and monitor the distributions of species with a potential for future commercial harvests in 
the Agreement Area; how to provide advice necessary for future sustainable harvests of 
commercial fish stocks and maintenance of dependent ecosystem components; identify the 
likely key ecological linkages between potentially harvestable fish stocks of the Agreement 
Area and the adjacent shelf ecosystems that support Indigenous and Local Communities; 
study over the next 10-30 years, what changes in fish populations, dependent species 
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and the supporting ecosystems may occur in the Central Arctic Ocean and the adjacent 
shelf ecosystems? 

Possible action items: 
The main goal of EBM is to “use the ocean but without critically harming the 
ecosystem”. This involves stock assessment, ecosystem assessment, risk-assessment 
and area-based management. There are many ways toward accomplishing this goal and 
the detailed “research questions/sub-goals” will naturally change in relation to what is 
relevant and needed at a certain moment.  
 
But the workshop identified two burning research questions relevant to EBM in the CAO 
and the organisations from the workshop mandated to give management advice and/or 
make management decisions:  
 

● what are the steps toward establishing conservation areas in the central Arctic, 
and  

● what is the impact on the ecosystem from exploratory fishing?  
 
Several organizations are producing loads of overlapping knowledge and advice to meet 
EBM demands. Avoiding non-relevant overlap would mean that all resources could be 
used into cooperation on targeted research questions instead of repeating work within 
many working groups at the same time. 

How can science collaborate with and educate each other on data basis of ecosystem 
information that could be available to analyze and develop advice that can be useful for 
regulators and managers on these questions.  
 
How to promote effective science collected data in the field: including logistic 
collaboration, sharing platforms, ships, taking samples in unified, standard operating 
procedure protocols, and in relevant places.  
 
How to identify data that would serve OSPAR, BBNJ, and CAOFA. Who can make it 
possible (data manager) to access a network of databases relevant to EBM in the Arctic. 
This would reduce duplication. 
 
How to listen to Indigenous Knowledge in order to understand the “two-eye-seeing” 
and accommodate respectful mutual Knowledge in the benefit of the ecosystem.   
 
How to develop protocols that can allow many users to use harmonized, 
standardized, unbiased field data. 
 
Can we make a mechanism that can identify, contact, and bring relevant working 
groups together around burning Arctic questions (see above). Build all the pieces of the 
EBM puzzles together into a coherent picture. 
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What “participatory” methods/approaches/tools could be used to synthesize the 
knowledge that's available when doing e.g., area-based management, integrated 
ecosystem assessments, risk-based analyses – combining risk values and mapping tools 
(a spatial dimension of risk analysis).  

How to specify EBM tools - as part of these tools is to actually define, consult, identify 
and agree on the criteria that is to be used. 

How do we identify the gaps and the uncertainty and report out that information.  

How to develop joint advice to management – and to whom do we like to bring this 
product on a short run (CAOFA) and on a longer term (BBNJ). 

Producing a web page with an overview/cartoon of where to find area-specific types of 
relevant information/topics, who produced it. Combined with AI this can be a fast lead 
to e.g., MPAs in the Arctic region, an info page or a tool, or if indigenous persons in the 
Aleut islands want knowledge about what affects the area.  

Produce a questionnaire that asks about principles or goals or instruments that 
competent parties and coastal communities and indigenous communities actually have. 
Then asking, what is the connection? How can it be informed from both sides? How 
does it underpin a participation in EBM of the CAO and vice versa?  

Let this report list some of the data producers, accessible databases or managers that 
are benefiting from trying to implement EBM. This should also include national 
programs and national managers implementing EBM in their territorial waters because 
that is a direct link (in the vicinity) to the CAO.  
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Figure: International join effort to facilitate EBM of the Arctic Large Marine Ecosystems 
by conservation of Vulnerable and valuable marine habitats and species by 
identifying a potential interconnected and adaptive network of Marine Protected Areas 
(MPAs) and other effective area-based conservation measures (OECMs) and identifying 
present human activities and pressures that pose a possible risk to the living 
ecosystem: 

Report to also include Norwegian geospatial management mapping tool with PAME 
and CAFF as a way to assess, analyze, plan for conservation but also use risk 
assessment. An already existing homepage gives people an opportunity to play with the 
tool, see how useful it is or not. This tool will allow a group of knowledge holders to sit 
together and form the details of the project, adding needed inputs as the project is 
shaped and details added. 

List of content for the report:  
● The goals of CAOFA, OSPAR, BBNJ, the indigenous people and indigenous 

resource managers and what is the way ahead. 
● The scientific landscape and Indigenous and local Knowledge. 

o How to do monitoring in the field (A, P-DBO) 
o Data and data management, who/what is involved 
o Ecological Knowledge and Biodiversity mapping, knowledge on human 

activities and pressures 
● Conversation, coordination, collaboration – who does what? 
● Risk Assessment methods and results – how and where is this to be found 
● Planning tools for conservation for use – how and where is this to be found 
● Social science, Community values, Economy, Health, Safety 
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