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Engaging the tropical majority to make ocean governance and
science more equitable and effective
Ana K. Spalding1,2,21✉, Kirsten Grorud-Colvert2,21, Edward H. Allison3, Diva J. Amon4, Rachel Collin1, Asha de Vos5, Alan M. Friedlander6,
Steven Mana’oakamai Johnson7, Juan Mayorga8, Claire B. Paris9, Cinda Scott10, Daniel O. Suman9, Andrés M. Cisneros-Montemayor11,
Estradivari12, Alfredo Giron-Nava13, Georgina G. Gurney14, Jean M. Harris15, Christina Hicks16, Sangeeta Mangubhai17,
Fiorenza Micheli13, Josheena Naggea13, David Obura18, Juliano Palacios-Abrantes19, Angelique Pouponneau20 and
Rebecca Vega Thurber2

How can ocean governance and science be made more equitable and effective? The majority of the world’s ocean-dependent
people live in low to middle-income countries in the tropics (i.e., the ‘tropical majority’). Yet the ocean governance agenda is set
largely on the basis of scientific knowledge, funding, and institutions from high-income nations in temperate zones. These
externally driven approaches undermine the equity and effectiveness of current solutions and hinder leadership by the tropical
majority, who are well positioned to activate evidence-based and context-specific solutions to ocean-sustainability challenges. Here,
we draw together diverse perspectives from the tropics to propose four actions for transformational change that are grounded in
perspectives, experiences, and knowledge from the tropics: 1. Center equity in ocean governance, 2. Reconnect people and the
ocean, 3. Redefine ocean literacy, and 4. Decolonize ocean research. These actions are critical to ensuring a leading role for the
tropical majority in maintaining thriving ocean societies and ecosystems.
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PRESSING ISSUES FOR PEOPLE AND THE OCEAN IN THE
TROPICS
The tropics are home to most of the world’s biodiversity and the
majority of directly ocean-dependent people (i.e., the ‘tropical
majority’)1(Fig. 1). Many of these people reside in places where
cultures and livelihoods are inextricably linked to the ocean,
making their perspectives and knowledge uniquely valuable for
identifying and addressing accelerating threats to marine
ecosystems, and for understanding the limiting effects of systemic
inequities in governance2. Despite existing relationships with and
knowledge about the ocean by the tropical majority, most
governance institutions and approaches, dominant educational
organizations and marine research paradigms, technologies, and
funders are from high-income nations outside tropical regions3.
Furthermore, these external perspectives are often one-size-fits-all
and come from former colonizers of tropical regions who tend to
overlook or misunderstand complex local dynamics related to
factors such as culture, race, ethnicity, poverty, inequality, and
institutional capacity. Ocean conservation interventions, such as
marine protected areas (MPAs) are also disproportionately located
in the tropics, leaving tropical nations with a higher management
burden related to the MPAs that exist there and to their relevant
impact on marine biodiversity loss (Fig. 1).

The importance of addressing these inequities has recently
been reflected in high-profile international ocean fora, such as the
Our Ocean Conferences (held annually since 2014), the UN Ocean
Conferences (2017 and 2022), the first Blue Economy Conference
(Nairobi, 2018), and the High-Level Panel for a Sustainable Ocean
Economy (2018–2022). Indeed, the renewed focus on oceans
under the UN Decade for Ocean Science and trends towards
mainstreaming equity, justice, diversity, and inclusion goals,
showcase a clear opportunity for decision-makers around the
globe to support the development of locally-relevant responses to
the environmental crises affecting people and the ocean;
particularly driven by global warming and biodiversity loss4. This
can be done by ensuring tropical nations and territories design
and lead those responses, while ensuring accountability from
high-income nations within and outside the tropics.
Our diverse (64% of authors are Latinx or non-white and 64%

are women) group of marine scientists, policy analysts, and ocean
experts is comprised of people who are mostly either from or have
an institutional base in the tropics (80% of the 25 authors call the
tropics home). We specifically call on decision-makers to focus on
four tangible actions: 1. Center equity in ocean governance, 2.
Reconnect people and the ocean, 3. Redefine ocean literacy, and
4. Decolonize ocean science (inclusive of social and natural
sciences). These directly address underlying barriers to solving
pressing issues for people and the ocean and provide paths
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forward for centering the tropical majority in ocean science and
governance.

CHALLENGES FOR EFFECTIVE OCEAN GOVERNANCE AND
SCIENCE IN THE TROPICS
Restricted access to natural resources through shifts in property
rights5; unfair distribution of costs and benefits of ocean
governance interventions; and ingrained sexism, genderism,
ableism, and racism6, are social processes and governance
outcomes that perpetuate inequities across ocean sectors and
that are prevalent in tropical zones; partly due to legacies and new
forms of colonialism7. Similarly, phenomena such as ‘parachute
science’ (i.e., science carried out by external researchers who do
not engage with local people and values), itself a legacy of
colonization; and citation bias against non-white authors, under-
value and undermine local leadership, knowledge, and prio-
rities8,9. Furthermore, the exclusion of non-scientific forms of
knowledge in efforts to build ‘ocean literacy’ is often exacerbated
by academic programs that privilege scientific knowledge and
limit pathways for local knowledge-holders to inform region- and
site-specific approaches to decision-making. The outcome of these
non-inclusive governance and science systems is that local
populations, even if they maintain historical relationships with
the ocean, are effectively removed from the dominant models of
governance and knowledge that will shape their future10.
The mismatch between where, how, why, and by whom ocean

governance and science are produced and implemented limits the
equity and effectiveness of actions to address the negative socio-
ecological impacts of environmental change. For example, vast
quantities of fishery resources are extracted from tropical nations
and territories to feed the demand from wealthier and better-
nourished nations. Growing demands for energy, minerals, and
genetic resources place tropical nations with limited technological

capacity at risk of exploitation (ironically sometimes voluntary and
at the expense of communities dependent on natural resources)
by private companies and governments from high-income nations
outside the tropics11. Ultimately, this severing of power, knowl-
edge, and relationship of local peoples with place reduces access
to the ocean and related benefits, erodes or prevents local
governance altogether, and hinders both locals’ ability to meet
their needs and our collective ability to pursue shared goals for
people and the ocean.

FOUR ACTIONS AS OPPORTUNITIES FOR CHANGE
As inequities in ocean governance and science are exposed12, an
opportunity for solutions requires engaging with and shifting
power to the tropical majority. By doing so, decision-makers can
support an urgent yet timely foundational shift in the ocean
narrative from ‘tropical crisis’ to ‘tropical opportunity’. That is, they
can move away from a vision where the global tropics are seen as
victims or a region limited in its ability to resolve problems,
towards one where the region’s opportunities to lead such
transformational change are recognized, valued, and acted upon.
This shift recognizes that to maintain thriving ocean societies and
ecosystems and to adapt to the coming decades of rapid change,
the global ocean governance community must act now in support
of the tropical majority. Specifically, we call on decision-makers to
act on the following interrelated opportunities:

1. Center equity in ocean governance reform with particular
focus on power, inclusion, and the recognition and
restoration of Indigenous Peoples’ rights13. This requires
developing and implementing ocean equity commitments
across temporal and geographical scales and sectors. It must
also ensure accountability for past impacts as well as future
funding and benefit-sharing pledges at global governance
fora through identifying beneficiaries, monitoring

Fig. 1 Characterizing the Tropical Majority. (A) Tropical countries’ populations are largely in coastal areas, making them the tropical majority
of ocean-dependent people. (B) This tropical majority has also been disproportionately impacted by colonialism since the late 15th century,
which creates a mismatch between where, how, and by whom ocean governance is implemented (B). (C) The largest total area allocated to
the world’s marine protected areas is in the tropics. (Dashed lines in (C) represent the Tropics of Capricorn and Cancer (23.5° N and 23.5° S),
respectively). See Supplementary Information for methods used for designating tropical countries and determining colonial rule. Source data
are provided as a Source Data file.
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expenditure against promises, assessing coherence between
policy goals and outcomes, and identifying impacts on
intended beneficiaries12. Evidence suggests voluntary com-
mitments can lead to tangible outcomes14, yet specific and
measurable goals for ocean equity and people-inclusive
conservation are still lacking. This makes it difficult for
decision-makers to make commitments in support of people
and the ocean, likely leading to limited long-term effective-
ness of related pledges. Equitable ocean governance also
requires formalizing hybrid systems that incorporate ele-
ments of customary and contemporary knowledge systems
and management approaches that consider local context
and socio-cultural dynamics. These hybrid systems center
local priorities and the creation of locally relevant adaptive
governance that can more effectively respond to emerging
stressors. For example, through a Ministerial agreement, the
government of Ecuador recognizes the ancestral and
traditional rights of mangrove resource users; whereby the
associated stewardship agreements generated by commu-
nity user associations embody empowerment in
community-based conservation efforts15.

2. Re-connect people and ocean by resisting and reversing
large-scale coastal privatization and degradation, facilitating
access to ocean resources and coastal lands, and stopping
exclusionary conservation practices such as ‘fortress con-
servation’16. Re-building and supporting existing mutually
beneficial people-ocean relationships requires formally
recognizing and integrating conventional and alternative
property rights structures for coastal communities to
strengthen local agency and values. The resurgence of local
stewardship, based on legally recognized access rights, that
incorporates customary practices and governance has
shown promise globally17. For instance, The Parties to the
Nauru Agreement (PNA) is a regional agreement for joint
control of 25–30% of the world’s tuna supply among eight
Pacific Island nations that were able to shift the political
power dynamics and work together to set the rules for
foreign nations to fish their waters. The PNA was a step
toward these nations’ self-determination and reconnection,
and it increased fisheries profits, with members’ fisheries
revenues increasing 900% to USD 500 million in 11 years
from 201018.

3. Redefine ‘ocean literacy’ to recognize tacit and practical
wisdom and local and Indigenous knowledge that, where
applicable, is also in concert with the dominant scientific
paradigm. For instance, the Polynesian Voyaging Society,
founded on a legacy of Pacific-Ocean exploration, has
revitalized the art and science of traditional Polynesian
voyaging and the spirit of exploration through experiential
educational programs that inspire students and their
communities to respect and care for themselves, each
other, and their natural and cultural environments19. Critical
to this effort is replacing the transactional notion of
‘capacity building’ with the integrated perspective of
‘capacity sharing’ in recognition of the wealth of existing
local expertise8, as well as expanding notions of value
beyond economics, to include ethics, culture, spirituality,
and empathy for others and for the natural world17. Locally,
it is important to elevate and center Indigenous and local
knowledge on ecological processes, changing environmen-
tal conditions, and spatial resource use and human-
environment interactions. For example, the cultural heritage
of the Austral people called rāhui is a traditional practice of
restricting access to marine areas for the conservation of
resources20. To address this, global decision-makers could,
for instance, require environmental and cultural compe-
tency and proficiency training for public officials across
scales of governance.

4. Decolonize science while broadening the scope of who
leads, who participates, and who benefits by developing
protocols to ensure scientific research programs integrate
local capacity and priorities, build equitable partnerships
and opportunities, and guarantee inclusive authorship8. This
requires increased and sustained open-source investments
in science, from philanthropies and multilateral institutions,
that is led by researchers from the tropics and focuses on
local or regional impact instead of academic metrics such as
publication numbers21. Additional conditions for these
investments should include the democratization of data
through in-country training on its collection, analysis, and
use; integration of local and Indigenous knowledge; cover-
ing costs associated with long-term storage and sharing of
data; establishing agreements for access to peer-reviewed
literature beyond well-resourced academic institutions from
developed nations; and ensuring inclusivity by translating
and inviting participation from non-English speakers.
Beyond how science is conducted and who benefits from
it, it is clear that traditional or dominant ocean science has
had an inappropriately narrow focus. This scope must be
expanded to include the social sciences, humanities, and co-
production involving multiple disciplines, all of which are
well-suited to reflect and address the social-ecological
complexities of issues affecting diverse historical contexts,
cultures, worldviews, and well-being goals across the global
tropics.

MOVING FORWARD ON THESE OPPORTUNITIES FOR CHANGE
Opportunities for change include commitments to adopting
governance approaches that center Indigenous and local
stewardship and customary practices and embrace a narrative
of the ocean where local leadership, values, and the connection
between people and ocean are recognized, valued, and
supported in governance, science, and associated legal frame-
works. Decision-makers can promote this urgently needed shift
by recognizing the opportunities presented by the tropical
majority, identifying the systemic inequities and ongoing exclu-
sion of local values and knowledge, and committing to taking
specific and measurable goals and actions in support of ocean
governance and science that reverses these inequities and gaps
in understanding. In light of rapid climate change and
biodiversity loss, now is the time to leverage both global interest
and tropical leadership in finding equitable and effective
solutions for people and the ocean.

DATA AVAILABILITY
Source data for Fig. 1 are provided with this paper.

Received: 26 January 2023; Accepted: 3 June 2023;

REFERENCES
1. Kurien, J. People and the sea: A ‘tropical-majority’ world perspective. MAST 1,

9–26 (2002).
2. Sale, P. F. et al. Transforming management of tropical coastal seas to cope with

challenges of the 21st century. Mar. Poll. Bull. 85, 8–23 (2014).
3. Álvarez-Romero, J. G. et al. Research advances and gaps in marine planning:

towards a global database in systematic conservation planning. Biol. Cons. 227,
369–382 (2018).

4. Barlow, J. et al. The future of hyperdiverse tropical ecosystems. Nature 559,
517–526 (2018).

5. Fabinyi, M. The role of land tenure in livelihood transitions from fishing to
tourism. Mar. Stud. 19, 29–39 (2020).

A.K. Spalding et al.

3

npj Ocean Sustainability (2023)     8 



6. Decker Sparks, J. L. & Sliva, S. M. An intersectionality-based analysis of high seas
policy making stagnation and equity in United Nations negotiations. J. Comm.
Prac. 27, 260–278 (2019).

7. Ross, C. Beyond colonialism: Tropical environments and the legacies of empire. in
Ecology and Power in the Age of Empire: Europe and the Transformation of the
Tropical World (ed. Ross, C.) 0 (Oxford University Press, 2017). https://doi.org/
10.1093/acprof:oso/9780199590414.003.0012.

8. de Vos, A. Stowing parachutes, strengthening science. Conserv. Sci. Pract. 4,
e12709 (2022).

9. Liu, F., Rahwan, T. & AlShebli, B. Non-White scientists appear on fewer editorial
boards, spend more time under review, and receive fewer citations. Proc. Natl.
Acad. Sci. U.S.A. 120, e2215324120 (2023).

10. Parsons, M., Taylor, L. & Crease, R. Indigenous environmental justice within
marine ecosystems: A systematic review of the literature on Indigenous peoples'
involvement in marine governance and management. Sustainability 13, 4217
(2021).

11. Jouffray, J.-B., Blasiak, R., Norström, A. V., Österblom, H. & Nyström, M. The Blue
Acceleration: The trajectory of human expansion into the ocean. One Earth 2,
43–54 (2020).

12. Crosman, K. M. et al. Social equity is key to sustainable ocean governance. npj
Ocean Sustain 1, 1–9 (2022).

13. Pascual, U. et al. Summary for policymakers of the methodological assessment of
the diverse values and valuation of nature of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES). (2022) https://doi.org/
10.5281/zenodo.6522392.

14. Grorud-Colvert, K. et al. High-profile international commitments for ocean pro-
tection: Empty promises or meaningful progress? Mar. Pol. 105, 52–66 (2019).

15. Lopez, F. Guía para el Monitoreo Participativo de Areas Comunitarias de Manglar.
(Ministerio del Ambiente de Ecuador, Conservación Internacional Ecuador, Insti-
tuto Humanista para la Cooperación con los Países en Desarrollo, Organización
de las Naciones Unidas para la Alimentación y la Agricultura y Fondo para el
Medio Ambiente Mundial., 2021).

16. De Santo, E. M., Jones, P. J. S. & Miller, A. M. M. Fortress conservation at sea: A
commentary on the Chagos marine protected area. Mar. Pol. 35, 258–260 (2011).

17. von der Porten, S., Ota, Y., Cisneros-Montemayor, A. & Pictou, S. The role of
Indigenous resurgence in marine conservation. Coast. Manage. 47, 527–547
(2019).

18. Yeeting, A. D., Bush, S. R., Ram-Bidesi, V. & Bailey, M. Implications of new eco-
nomic policy instruments for tuna management in the Western and Central
Pacific. Mar. Pol. 63, 45–52 (2016).

19. Kikiloi, K. et al. Papahānaumokuākea: Integrating culture in the design and
management of one of the world’s largest marine protected areas. Coast. Man-
age. (2017).

20. Bambridge, T. The Rahui: Legal pluralism in Polynesian traditional management of
resources and territories. (ANU Press, 2016).

21. Harden-Davies, H. et al. Capacity development in the Ocean Decade and beyond:
Key questions about meanings, motivations, pathways, and measurements. Earth
Syst. Gov. 12, 100138 (2022).

ACKNOWLEDGEMENTS
This study was funded by the Smithsonian Tropical Research Institute. The funder
played no role in study design, data collection, analysis and interpretation of data, or
the writing of this manuscript. We further wish to acknowledge the helpful review of
the original manuscript by John Kurien.

AUTHOR CONTRIBUTIONS
This article is informed by input provided by all authors during two virtual meetings
held in September 2022. It was further refined by discussions held at a writing
workshop facilitated by A.K.S. and K.G.C. at the Smithsonian Tropical Research
Institute in Panama City, Panama on October 17–19, 2022; with the participation of
E.H.A., D.J.A., R.C., A.D.V., A.M.F., S.M.J., J.M., C.B.P., C.S., and D.O.S. S.M.J. led the
development of Fig. 1. Specific contributions are as follows: Conceptualization: A.K.S.,
K.G.C. Methodology: A.K.S., K.G.C. Visualization: S.M.J., J.M. Funding acquisition: A.K.S.
Project administration: A.K.S. Writing – original draft: A.K.S., K.G.C., E.H.A., D.J.A., R.C.,
A.D.V., A.M.F., S.M.J., J.M., C.B.P., C.S., D.O.S. Writing – review & editing: All authors.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Supplementary information The online version contains supplementary material
available at https://doi.org/10.1038/s44183-023-00015-9.

Correspondence and requests for materials should be addressed to Ana K. Spalding.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://
creativecommons.org/licenses/by/4.0/.

© The Author(s) 2023

A.K. Spalding et al.

4

npj Ocean Sustainability (2023)     8 

https://doi.org/10.1093/acprof:oso/9780199590414.003.0012
https://doi.org/10.1093/acprof:oso/9780199590414.003.0012
https://doi.org/10.5281/zenodo.6522392
https://doi.org/10.5281/zenodo.6522392
https://doi.org/10.1038/s44183-023-00015-9
http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Engaging the tropical majority to make ocean governance and science more equitable and effective
	Pressing issues for people and the ocean in the tropics
	Challenges for effective ocean governance and science in the tropics
	Four actions as opportunities for change
	Moving forward on these opportunities for change
	DATA AVAILABILITY
	References
	Acknowledgements
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




