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The value of small
mangrove patches

Mangroves provide crucial services to
humanity, including food, coastal pro-
tection, fisheries support, and carbon
sequestration (7). However, up to 35% of
mangrove area has been lost since the
1980s, primarily due to coastal develop-
ment (2). Mangroves are protected under
a plethora of international agreements,
and they are key to meeting commitments
of the Paris Climate Agreement and miti-
gating the impacts of a changing climate
on coastal communities (3). Despite
warnings about the ramifications of losing
mangroves (4), conversion and degrada-
tion still occur (5), especially for smaller
mangrove patches.

The global disdain for small mangrove
patches is exemplified by the 2017 decision
by the Maldivian government to construct
a new local airport on the regionally
significant mangrove patch (12 ha) on
Kulhudhuffushi island (6). This decision
was made despite the socioeconomic
importance of the mangrove to the local
community, the viable alternative solutions
that were identified (6), the island’s high
risk for cyclones and tsunamis (6), and the
substantial funding the Maldives received
for climate change mitigation and adapta-
tion [e.g., (7)]. Despite assurances that only
30% of the mangrove would be directly
affected by this project, nearly 70% may
have already been destroyed (8).
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The loss of relatively small patches
of mangrove may seem less concerning
than large-scale deforestation. However,
these patches are especially important
to low-lying island nations vulnerable to
climate change and sea-level rise (I). Their
interconnectedness with adjacent habitats,
such as coral reefs, allows them to provide
substantial ecosystem services relative to
their size (9). The continued loss of man-
grove patches further fragments mangrove
habitat, which creates barriers to species
movement and dispersal (10). The loss also
drastically erodes local coastal resilience
and pushes key mangrove ecosystems
toward collapse.

Given the recent Intergovernmental
Panel on Climate Change’s projections (1),
we simply cannot afford to lose more man-
grove forests, irrespective of their size. We
call on governments to move away from
policy decisions that prioritize large areas
and short-term local political gains and
instead adopt a more holistic long-term
vision (12), whereby the value of smaller
mangrove patches is better appreciated
and safeguarded.
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Since 2016, when this photo was taken,
much of Kulhudhuffushi island’s small
mangrove patch has been destroyed.
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Brazil’s endangered
postgraduate system

Over the past decade, Brazilian scientists
have faced a dramatic reduction in finan-
cial support (7-3). In 2017, the Ministry
of Science and Technology had a budget
of only 2.8 billion reais, the equivalent of
US$700 million (4), the lowest in the past
14 years (5). Dwindling funding affects

a crucial population in Brazil’s scientific
system: students working toward master’s
and Ph.D. degrees.

Brazil’s postgraduate system plays a piv-
otal role in scientific output. A major portion
of scientific research takes place in publicly
funded universities, and most scientific
publications are driven by postgraduate pro-
grams (6, 7). Brazil’s 6303 master’s and Ph.D.
programs (8) are primarily funded by the
Coordination for the Improvement of Higher
Education Personnel (CAPES), a governmen-
tal agency within the Ministry of Education
(9). The CAPES budget has plunged from the
equivalent of US$1.9 billion in 2015 to the
equivalent of US$1 billion in 2018 (10). The
budget for 2019 projects an additional cut of
nearly 40% (1I). The funding cuts will likely
translate into a substantial drop in federal
grants, postdoctoral fellowships, support for
international collaborations, and student
scholarships. As student support falls, scien-
tific output will likely decrease as well.

Brazil’s scientific enterprise cannot func-
tion without qualified human resources,
who will in turn strengthen social and
economic development. Despite the polar-
ized political atmosphere, Brazil must
implement a strategic plan to improve the
quality of science and innovation by invest-
ing in the postgraduate system.
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Airborne in the era of
climate change

The Intergovernmental Panel on Climate
Change (IPCC) recently released its special
report on limiting global warming to
1.5°C (I). The IPCC’s 2050 target of carbon
neutrality is strongly challenged by sec-
tors with unavoidable emissions, such as
aviation. Forecasts of the sector’s growth
predict that by 2050 it could have con-
sumed up to one-quarter of the total global
carbon budget for 1.5°C (2). The absence
of substantial technical gains in aircraft
emissions implies that reduction of avia-
tion impact will be unfeasible without a
decrease in demand (3). Air travel contrib-
utes substantially to the carbon footprint
of academic communities (4), despite calls
to travel less (5). In the current academic
system, avoiding flying means accepting
trade-offs, such as greater challenges to
collaboration and networking. However,
the cost of inaction and business as usual
is the growing global threat of climate
change, and scientists, given the alarms

Air travel accounts for much of the science
community’s carbon footprint.
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they regularly raise, should model respon-
sible behavior to the planet. To encourage
low-impact mobility, scientific institutions
should adopt an avoid-mitigate-compensate
approach similar to that developed in eco-
system conservation (6).

To avoid unnecessary journeys, institu-
tions, department heads, and principal
investigators should encourage scientists
to consider or provide alternatives, such
as teleconferencing and virtual scientific
conferences. To mitigate emissions result-
ing from travel, scientists who must travel
should replace flights with cleaner modes
of travel as much as possible. Participants
should prioritize local meetings, and orga-
nizers should reduce distances traveled by
choosing central locations. To compensate
for travel, scientists should financially
contribute to credible and traceable
projects for reducing and removing carbon
emissions. This should be the last resort,
given the questionable effectiveness of
carbon offsetting (7).

There is increasing discussion about
the best way to evaluate scientists, teams,
and research projects (8), and including a
carbon sobriety criterion could be a good
way to reduce scientists’ carbon footprint.
Individual involvement is crucial, but sup-
portive institutional environments [e.g.,
(9)] are also required to incentivize carbon-
neutral behavior at the scale and speed
required. Institutions invariably have policies
for preventing and reducing harm, which
address problems such as physical safety and
data security. Surely the protection of plan-
etary health, through the dramatic carbon
cuts that are now urgently required, has a
place in institutional policy, too.
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