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Abstract

Polar research vessels (PRVs) are key infrastructures to address in situ multidisciplinary studies from the
seafloor to the atmosphere in the Arctic Ocean. However, the lack of international coordination in the
operation of these infrastructures often leads to a duplication of efforts, suboptimal use of total ship-time
and thus cost-ineffective operations. A permanent mechanism and funding system should be
implemented to support cross-border access to PRVs and the funding of research vessel charter for
international collaborative research efforts.

1. Relevance and demand in support of an integrated and sustained
pan-Arctic observation programme

1.1. Political relevance

Arctic research and sustainable development are high on the political agenda. With the “Communication
on the European Green Deal” (COM/2019/640) from 11 December 2019, the EU committed to implement
the Paris Agreement and the United Nations (UN) 2030 Agenda for Sustainable Development. EU activities
taking place in, and relating to, the Arctic shall contribute to the success of these important protocols.
This has been highlighted by aligning the new “EU Arctic Policy” (JOIN/2021/27) to the European Green
Deal and to a sustainable blue economy (COM/2021/240).

1.2. Identification of knowledge gaps and barriers

Several recent European and international initiatives! have performed co-design and consultation
processes that have identified research priorities, knowledge gaps and barriers that hamper knowledge
progress in the Arctic Ocean.

1 Among them - IASC? (IASC, 2016), the Arctic Science Ministerials (2016, 2018, 2020), the EU Project ERICON-AB?
(ERICON, 2012), the EU-PolarNet project through the White Paper on European Polar infrastructure access and
interoperability (Vieira et al, 2020) and more recently the European Polar Research Programme (EPRP) (EU-PolarNet,
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All initiatives refer to the urgency in achieving an efficient international coordination, adequate funding,
infrastructure and equipment availability, data management and political support for research in the
Arctic. These priorities need to be addressed to achieve sustainable development goals and to provide
policy makers and relevant stakeholders with improved strategic guidelines for future actions.

Polar research vessels (PRVs) including research icebreakers have been identified as key instruments to
advance our knowledge of the Arctic Ocean (Vieira et al, 2020).

1.3. Data needs

Data from the Arctic Ocean is difficult to gather. The Arctic Ocean remains largely covered by ice in winter,
and even in summer drifting ice places research (and non-research) vessels at risk. For this reason,
available data from the Arctic Ocean has a marked seasonal bias, leaning heavily towards observations in
the summer, when there is less sea ice (Zweng et al., 2017). Datasets from the Arctic Ocean are thus still
scarce and scientifically very valuable, especially because it is a system in rapid change and these changes
affect the whole planet.

The observation of in-situ ecological processes, including biodiversity and energy fluxes, interactions
across trophic levels and diversity, especially in the polar night, are key in supporting improved
understanding of ecosystem responses to ongoing changes. A coordinated effort in the Arctic Ocean data
collection is urgently needed for a sustainable management of resources, worldwide climate change
management and more accurate weather and sea ice predictions to reduce risks associated with
operations in the Arctic Ocean.

PRVs including research icebreakers are thus indispensable to address multidisciplinary studies of extreme
scientific value from the seafloor to the atmosphere in the Arctic Ocean.

2. Current situation

While many nations have strong polar research programmes, only few of them own and operate PRVs in
the Arctic Ocean. At present, eleven PRVs between Polar Class Category? A and C are operated by
countries from the European Economic Area in the Arctic. From them, only three are research icebreakers
(PC1-PC3). These vessels are nationally owned, operated and funded, primarily serving national research
interests and needs. Access to PRVs is regulated nationally, making admission for researchers belonging
to a different country (trans-national or cross-border access) difficult (ARICE, 2019).

The lack of international coordination of the operation of PRVs leads to duplication of efforts, sub-optimal
use of vessel capacity and reduced ship-time availability on board research icebreakers. Research
icebreakers are not only used for research in the Arctic Ocean, but for operations elsewhere - including as
supply vessels and for logistics and research the Southern Ocean around Antarctica. Together, these
problems impede Europe’s capacity to investigate the Arctic Ocean — especially areas only accessible with
research icebreakers in the wintertime (ARICE, 2020; Lugdwigsen et al. 2018; Dafobeitia et al. 2014).

2020), as well as the United Nations Ocean Decade! - in particular the Regional Arctic Ocean Decade Action Plan?
(2021).
2 https://www.imo.org/en/OurWork/Safety/Pages/polar-code.aspx
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Recent bottom-up, researcher driven initiatives, such as the Synoptic Arctic Survey® (SAS) and the
Multidisciplinary drifting Observatory for the Study of Arctic Climate* (MOSAIC), have substantially
improved data collection in the Arctic, by coordinating multinational efforts in a single (MOSAIC) or
multiple (SAS) research expeditions. Also national bottom-up efforts, like the Norwegian Nansen Legacy
program has intensified data collection in the European Arctic over the last years to an unprecedented
level using new (national) research icebreaker capacity. However, these are for now single-off events and
to date, there is no established mechanism allowing international cooperation to occur on a regular basis.

3. The Arctic Research Icebreaker Consortium

Observations and research in the Arctic are beyond the capacity of single nations, and it has been proven
that international cooperation and coordination is necessary to tackle the knowledge gaps in responding
to common research priorities.

What is lacking are mechanisms or funding systems for cross-border access that could support the funding
of research vessels’ charter for truly international collaborative research efforts. One possible way of
addressing this is to create an international consortium that jointly funds international expeditions in the
Arctic Ocean, with contributions from international funding organisations and national polar programmes.

This would establish for the first time dedicated research platforms for the Arctic Ocean that support
sustained observations or large-scale initiatives such as MOSAIC or SAS. To achieve that, today's
heterogeneous national polar research strategies need to be aligned and science planning to be based on
an open, transparent and international process that opens for shared access to research icebreakers.

Coordinated international planning, funding and implementation of research cruises, would substantially
contribute to achieve a more efficient and cost-effective use of research infrastructures, facilitating the
international leveraging of funds to operate them and opening the access to and contributions from
researchers working in countries that do not own or operate such infrastructures.

Improved coordination will also enable better interaction with industry and the private sector, as well as
their engagement, boosting research and society interactions.
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