























Our :DYWMJ( oh science

Measuring impact on science in a standardized way is complicated for a few reasons. First, quality of outputs
are subjective. The best metrics we have for quality of science are based on popularity (i.e. citations).
However, the best science isnt always the most popular science - just ask Galileo. Second is the issue of
comparing the impact of open-access publications (which cost the researcher) versus paywalled publications
(which cost the reader). The difference in cost creates discrepancies in impact based on institutional resource:
well-financed institutes are better able to afford the open-access fees of higher impact journals. And third is

the real kicker: what counts as a single unit of science or knowledge?

Perhaps because of these challenges, there’s currently no standardized measure across scientific impact
reports to compare outputs versus costs. We think such metrics are important, however, to help funders (and
society) judge the efficiency with which their investments are converted into scientific progress. In this way,
we hope that our transparency and the following impact measurements, despite their flaws, can be a step

towards increasing efficiency in marine science.
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* ‘MARE-Madeira publications” include those from collaborators who register MARE-Madeira in their affiliations upon
publishing. ‘MARE-Madeira researchers’ refers to publications from the 2023 team. More details in Appendix I.
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Over 5 years

Publications
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Publication highlight: Our single most-cited publication since we
started is also from one of our lowest-cost experiments, totalling

/\/\_(/—tﬂos uS(,OL around €60! (Brennecke et al, 2016)

® Impact factor (IF): a measure of how often articles in a journal are cited each year, which is used to

indicate the value of the journal’s publications. One flaw of this metric is that the highest IF journals tend to

be paid journals rather than open access.

® Publications per researcher: a measure of productivity within the institute and its associated researchers.
One flaw of this metric is that it’s solely focused on quantity, with no consideration for quality or impact.

Weighing this factor too greatly also risks incentivising multiple publications for the same research outputs.

® Funding per publication: a measure of efficiency relating the funding available to the institute and the
number of publications by research team members per year. Again, this metric is solely focused on
quantity, not quality.

e Citations per unit of funding: an impact measure relating the number of citations accumulated per year
across all institutional publications to the funding available to the institute. This metric is skewed by the
number of total publications from an institute since inception (and thus also its age). It's also flawed by

being a measure of popularity, not quality.

1 LIFE BELOW 1 CLIMATE 1 SUSTAINABLE CITIES
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Our science dlso positively impacts the United Nations Sustainable Development Goals (SDGs). Most

significantly, our work aids SDG 14 (Life Below Water), the least supported of the development goals. SDG
14 receives just 0.06% of total philanthropic funding (Economist). Exacerbating this, Target 14.8 (Increase
Scientific Knowledge, Research and Technology for Ocean Health) is poorly supported by public funding:
countries spend an average of 1.7% of national R&D budgets worldwide on ocean science (UNESCO). Our
focus on low-cost research methodologies and technologies works to stretch such limited resource to

maximize our impact on this often-overlooked SDG.

See Appendix II for a breakdown of the other SDG targets we positively impact.
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Our Futw ¢

1 . Creating a global hub for deep-sea research

Madeira offers many advantages for deep-sea researchers that could increase the efficiency and pace of
deep-sea research. We envision a global deep-sea research hub in Madeira where researchers from

anywhere in the world can come to do research and benefit from our year-found access to the deep.

Some of Madeira’s natural assets and advantages for deep-sea research include:

e Steep volcanic slopes that drop into the deep-sea within a few kilometers
from shore

e A mild climate and calm seas that enable year-round research

e FEurope’s largest full-protection MPA around the Selvagen Islonds in the
Madeiran archipelago

e Keystone deep-sea habitats and communities, including a deep-sea kelp
forest and a densely populated deep-sea coral garden (Braga-Henrigues et
al, 2022)

e An abundance of endangered and poorly-understood deep-diving cetacean
species, including sperm whales and beaked whales

e Novel deep-sea bacteria producing bioactive compounds with therapeutic
potential (Albuquerque et al, 2021)

e Deep-sea environments that are some of the least explored in Macaronesia

We are currently building our deep-sea research capabilities and partnerships as a first step towards
developing a global, collaborative deep-sea research hub. With support from Baillie Gifford in 2022 and
2023, we were able to hire a Research Technician on our Marine Technology and Al team, who is aiding
development of our low-cost deep-sea drop cam and drift cam. Multi-year support from the Associagéio
Oceano Atléantico (2022-2024) has also enabled us to hire a science manager to source further financing.

As of writing this report in February 2024, we learned that our deep-sea capacity
building proposal to the EU’s Horizon Europe Twinning Call was approved for funding!
This is a huge victory as it gives us the chance to learn from our Twinning partners and
deep-sea experts at the GEOMAR Helmholtz Centre for Ocean Research Kiel and the
Norwegian University of Science and Technology (NTNU) over the next three years.

We continue to seek partners who share our vision for a collaborative deep-sea research hub

and can help us expand our human resourcing and low-cost technology offerings to make this

hub a reality. If you, too, would like to help accelerate global deep-sea research, reach out at

mare-madeira@mare-centre.pt.
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Our Funding
2023

Base funding
T,
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Total funding

€1,566,137-

* Using an accrual method such that lump-sum, multi-year project and fellowship funding and donations are smoothed
over the course of the contracted project or researcher tenure

In 2023, 5% of our annual funding was base-level funding covered by the Portuguese National Science
Foundation (FCT). The FCT’s base-level funding was awarded for a four-year period (2020-2023) to MARE
for being an institute of ‘Excellence’ and was distributed between MARE’s seven regional units. This is the

highest designation (and thus highest funding level) possible for a research and development (R&D) institute.

The vast majority of our funding (82%) was short-term project or fellowship funding, secured through

applications to competitive national or EU grants.

We also received generous support from two private donors, Associagéio Oceano Atléntico (a Portuguese
foundation dedicated to supporting ocean research, literacy & sustainability) and Baillie Gifford (an investment
management firm based in Scotland, UK and a long-standing supporter of local and international communities).

250/0 (‘\
Support costs*

Office facilities,
finance, IT, legal

We're incredibly grateful to the support we receive from these organizations.
58%

Research team
J Salaries

* As per national and EU quidelines, 25% of project

Laboratory facilities, research expenses, and fellowship funding is reserved for the host
communications, travel, events institution (ARDITI) for support costs. For donations,
these support costs are reduced to 15%.

Our funding is primarily used to cover human resourcing expenses, which accounted for 58% of our
available funding in 2023. The remainder was used for research infrastructure (17%) and ARDITI support

costs, which go toward governance and administrative expenses.
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Append IX | our impact on science stats

Table 1. MARE-Madeira publications and impacts in 2023

Journal Book Total Average IF Open % Open
articles = chapters publications (all)** access access
MARE-Madeira
61 6 67 5.4 54

publications*

Publications by
MARE-Madeira 45 6 51 57

researchers

40

*MARE-Madeira cited in paper
**Tmpact factor (IF) of journal articles (books aren’t measured by IF)

Average IF

(open)**

45

45

Table 2. Standardized impacts of MARE-Madeira integrated researchers & institutional funding in 2023

MARE-Madeira Publications per
Publications Funding
researchers researcher
36 51 142 €1,566,137

Table 3. Standardized impacts of MARE-Madeira publications over the last 5 years

2019 2020 2021 2022 2023
MARE-Madeira
35 240 61 4y 67
publications*
Researchers +
36 42 48 53 59
collaborators
Publication/
0.97 0.95 1.27 0.83 115
researcher
MARE-Madeira
352 572 1,018 1,200 1,540
Citations*
Funding
€916 €472 €732 €1,012 €1,566
(in 1,OOOs)**
Citation per
0.38 121 1.39 119 0.98

€1k funding

*MARE-Madeira cited in paper; source: Google Scholar
**_ump-sum project funding is smoothed over the course of the contracted project period

Funding per

publication

€30,709

5-year total

247

48 (average)

1.04 (average)

4,682

€4,699

1.00



Ap pendiX I I Our impact on the SDGs

Our research and outreach projects directly support the following United Nation’s Sustainable Development
Goals (SDGs) and targets:

1 b}ﬁé’{‘"” Target 14.8: Increase scientific knowledge, research and technology for ocean health

® Supported by all research projects

1 CLIMATE Target 13.1: Strengthen resilience to climate change
ACTION

® [ g. Climarest project, MarineGEQO network projects, non-indigenous species monitoring

@ Target 13.3: Raise awareness on climate change

® E g Joto Canning-Clode’s TedXFunchal talk, MARE-Madeira Aguatic Research Podcast

1 ng Target 11.4: Safeguard cultural and natural heritage
AND

® [ g. Eel conservation research, whale conservation research, deep-sea research
A - Target 11.6: Reduce environmental impacts of cities

[ ]--212

® [ g. marine litter monitoring, clean-ups and expert panels

INDUSTRY, INNOVATION . s e . .
ity Target 9.5: Enhance scientific research in all countries

® Innovation within low-cost aquatic research methods and technologies (e.g. low-cost

hydrophone recorder, underwater positioning_system, and marine megafauna tags)

Ellljﬁtl:HTYIDN Target 4.4: Increase skills for employment
® Student mentoring and training (Appendix IIT)
Target 4.7: Increase skills for sustainable development

® [ g MARE-Madeira Youth Ambassadors

1 Egm&s&urg Target 17.6: Enhance international cooperation on and access to science, technology

and innovation and enhance knowledge sharing
@ ® All international projects, panels, committees, conferences, events, partnerships

® FEdinburgh Ocean Leaders program










