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ABSTRACT
Over the last decades, climate change biology has become a central field in global science, yet knowledge production and its
inclusion in global strategies remain profoundly unequal. Our bibliometric analysis of over 580,000 records shows that ~80% of
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author affiliations come from Global North institutions, meaning that research agendas, theoretical frameworks, and priorities
are still largely shaped outside the regions with the highest biodiversity and greatest vulnerability to climate change. This imbal-
ance reflects structural and historical inequalities that limit the ability of Global South countries to conduct autonomous research

and sustain long-term monitoring. When research and funding originate abroad, local scientists are often excluded, leading to
the loss of traditional knowledge, regional perspectives, and long-term capacity building. These dynamics leave tropical and
subtropical bioregions (generally in the Global South) underrepresented in global climate knowledge. To address this imbalance,
we propose six actions: invest in infrastructure and monitoring, strengthen local research networks, link funding to capacity

building, promote open and equitable data access, connect science with regional policies, and foster intersectoral collaboration.

We argue that truly effective climate change biology must be global, equitable, and diverse.

Inequalities in academic knowledge production are critical in
the climate and biodiversity crises, affecting whose voices are
heard and which solutions are prioritized (Lawlor et al. 2024).
This asymmetry manifests as an imbalance in research funding,
project implementation, scientific infrastructure, local capacity
building, and the influence on global strategies and policies
aimed at mitigating climate impacts. As a result, major intel-
lectual gaps persist across large regions of the planet regarding
biological responses to climate change. These gaps threaten the
ability to respond effectively and fairly to climate challenges.
The effects on social-ecological systems are especially severe in
the Global South (i.e., regions historically subjected to extractive
relations, limited investment in research, and marginal partici-
pation in global decision-making) (Ngcamu 2023). Meanwhile,
about 92% of excess emissions have been produced by the Global
North (i.e., countries that historically concentrated wealth, sci-
entific capacity, and political influence in the global system)
(Hickel 2020). Over the last decades, climate change biology has
become a central field in global research, providing key knowl-
edge for understanding, mitigating, and adapting to a rapidly
changing planet (Callaghan et al. 2021). However, as the field
expands, it becomes increasingly important to examine where
this knowledge is produced and which contexts and realities it
reflects.

To explore the geographic development of the scientific dis-
course in climate change biology, we performed a bibliomet-
ric review using the Web of Science database (access date:
September 2025). Our search targeted publications contain-
ing the terms “climate change” AND “biology” (for the top 30
countries see https://doi.org/10.6084/m9.figshare.30735533).
From the resulting 581,072 records, we extracted affiliation
data and focused our analysis on the top 30 countries, which
collectively accounted for over 85% of the total publications.
To classify geographic affiliations into the Global North versus
Global South, we followed the structural categorization from the
Scholarly Community Encyclopedia (https://encyclopedia.pub/
entry/37558). We found that 80% of all authors were affiliated
with Global North institutions (n =24; Figure 1), with the stron-
gest concentration in the USA and many European countries.
Importantly, these affiliations reflect institutional headquarters
rather than study locations. In other words, even when research
could be conducted in the tropics, its decisions regarding study
design, interpretation, and authorship are disproportionately
shaped by Global North institutions.

The reasons behind this disparity are multiple and structural,
with historical imbalances persisting to the present. The Global

North continues to extract highly skilled labor and resources
from the Global South, generating economic and scientific
losses for the latter (Hickel et al. 2022). Moreover, international
climate change funding is heavily concentrated in institutions
and agencies based in the Global North (Bergsvik et al. 2024),
and projects involving the Global South are often designed and
led mainly from Europe or North America (excluding Mexico),
while local researchers are frequently limited to data collection
or technical roles. This dependency is reinforced by the lack of
sufficient scientific infrastructure and trained personnel, in-
cluding precarious or outdated laboratories, monitoring equip-
ment, and databases, as well as research groups. Local realities
(e.g., political instability, insecurity, economy, and fragile insti-
tutions) further complicate research continuity.

International agendas also tend to prioritize topics set by global
forums such as the Intergovernmental Panel on Climate Change
(IPCC) and the Convention on Biological Diversity (CBD), often
without grounding in local socio-environmental contexts in the
Global South (Trisos et al. 2021). Consequently, tropical and
subtropical regions (home to the Earth's richest biodiversity and
most vulnerable to climate change) remain strikingly under-
represented in the scientific literature (Titley et al. 2017). The
loss of opportunities to generate contextualized knowledge that
addresses local social-ecological needs, including diverse forms
of understanding (e.g., local cosmovisions and human-nature
relationships), not only limits adaptive capacity in the Global
South but also prevents the discovery of evidence and solutions
relevant to the Global North. These disparities weaken Southern
countries’ ability to design evidence-based policies, as predictive
models and management recommendations built on foreign data
often lack local relevance, perpetuating a cycle of dependency
(Zhunusova et al. 2022). Systematic discrimination in high-
impact journals further compounds the problem, beginning with
publication fees that are prohibitively expensive for many scien-
tists based in the Global South (le Roux 2015; Willis et al. 2021).

Underrepresentation of the Global South risks building global
frameworks on incomplete evidence, undermining legitimacy
and effectiveness. Recognizing this, initiatives such as the
Kunming-Montreal Global Biodiversity Framework and bound-
ary organizations such as the Intergovernmental Platform on
Biodiversity and Ecosystem Services (IPBES) call for reducing
knowledge gaps through co-design, local leadership, equitable
funding, and capacity building in the Global South (Baldi and
Palotas 2021). Ineffective conservation measures often arise
from poorly informed decisions, reinforcing the perception
that local science is insufficient. In fact, major databases used
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FIGURE1 | Author affiliations in climate change biology publications (Web of Science, September 2025). (a) The cartogram displays countries
resized in proportion to their total number of author-affiliation records, highlighting geographic disparities in research representation between the

global North and global South, and (b) the bar chart and table show the 30 countries with the highest number of author-affiliation records, which

together account for more than 85% of all publications in the dataset.

to model biological responses, such as the Global Biodiversity
Information Facility (GBIF), the TRY Plant Trait Database, and
the International Union for Conservation of Nature (IUCN) Red
List, also show severe data gaps across tropical and subtropi-
cal regions (Titley et al. 2017; Hughes et al. 2021), reducing the

accuracy of models and the effectiveness of conservation strate-
gies in the Global South.

Given this context, it is urgent to transform how climate
change biology is designed, funded, and practiced worldwide.
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Addressing these disparities can help drive a necessary para-
digm shift in climate change research, which requires sustained
action. For these, we propose at least six lines of action:

+ Sustained investment in infrastructure and monitoring
between the Global South and North: Ensuring equipped
labs, training programs, long-term monitoring, and local
databases enables autonomous, sustainable research while
reducing reliance on external resources, with shared re-
sponsibilities from the local and foreign beneficiaries.

« Strengthening locally-led research networks: Countries in
the Global South should lead essential scientific research in
their regions, set priorities, and collaborate internationally
on an equal footing. This includes fostering local leadership
and building regional research networks, increasing the
training of specialized researchers, and promoting diversity
in terms of gender and ethnicity to strengthen outcomes and
increase the probability of success, given the local contexts.

« Link international financing to local capacity building:
Projects funded from the Global North should include a
clear commitment to capacity building in the countries they
operate, including strengthening researchers, technology
transfer, data analysis infrastructure, training, and institu-
tional sustainability, ensuring that the developed capacities
remain in the countries of the Global South.

» Promote open science and equitable access to information:
Accessible and open repositories and journals based in the
Global South can reduce data gaps, democratize access to
knowledge, and ensure that scientific results are available
to the entire scientific community, civil society, and local
decision-makers. Science and its benefits are a human
right, and the academic community has the responsibility
to ensure they are accessible to all. Language should not be
another barrier limiting the dissemination of information,
so more weight should be given to publications in the local
languages of the Global South.

« Integrate science into local and regional policies: Linking cli-
mate change research with adaptation, mitigation, and res-
toration programs allows the data generated to be translated
into concrete actions, strengthening government decision-
making and environmental planning. To develop effective ac-
tions, they must be designed according to the context of each
region (i.e., Global South), rather than relying on extrapola-
tions from other locations and ecosystems (i.e., Global North).

« Foster intersectoral and multi-stakeholder interaction and
collaboration: The alternative of the imposition of agen-
das and research topics defined at international forums is
the partnership between governments, universities, non-
governmental organizations, the private sector, and local
communities. This strategy ensures that research has prac-
tical relevance, promotes effective solutions, and strength-
ens institutional capacity to address the impacts of climate
change at different levels.

Our goal is not only to diagnose inequality, but to chart a path
toward a more equitable and effective global climate change
biology. Achieving this transformation requires shared respon-
sibility, commitment, and accountability between Global South

and North partners. Scientific publishers, funding agencies,
institutions, governments, and researchers must break with
extractive and colonizing dynamics. If disparities in funding,
infrastructure, capacity, and access to information persist, our
responses will remain incomplete and unfair.

Highlighting these disparities is not about victimizing the
Global South but about acknowledging a systemic imbalance
that requires investment and collective solutions. By embedding
research within diverse, context-specific realities and connect-
ing these efforts to inclusive global networks, climate change
biology can fully reflect its inherently multi-scalar nature, from
genes and species to ecosystems and social-ecological systems
(Scheffers et al. 2016). True global science requires decentral-
ized, inclusive collaborations and leadership that values both
scientific, cultural, and gender diversity. Only through these
perspectives, with strong and context-sensitive foundations but
also integrated into global frameworks, can we fairly and effec-
tively address the complex challenges that climate change poses
to humanity and to the planet's biodiversity.
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