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Scientists need to better communicate the links 
between pandemics and global environmental 
change
To the Editor — The current COVID-19 
pandemic is often imagined as a challenge 
humanity has to weather, with additional, 
different ones — including climate change — 
lurking right behind. This conceptualization 
of the pandemic as a human health crisis, 
juxtaposed to other, separate issues affecting 
the planet misses the bigger picture: that this 
pandemic is part of a syndrome of human 
effects on the planet. The pandemic and 
global environmental change are intimately 
intertwined at multiple levels, and this must 
be more clearly articulated to the public and 
in policy.

In Fig. 1, we illustrate the 
interconnections of anthropogenic global 
change and the COVID-19 pandemic. The 
virus causing the COVID-19 pandemic 
(SARS-CoV-2) is a new pathogen to 
humans that has spread globally beyond 
its initial reach as a consequence of human 
movement; this spread can be viewed as 
bearing similarities to that of invasive 
species, an established factor of global 
change1,2. The pandemic’s origins (as with 
previous infectious disease outbreaks like 
Zika virus and SARS) are also intertwined 
with global change: urbanization, a form of 
land-use change, and in particular urban 
encroachment into wildlife habitats, likely 
contributed to SARS-CoV-2 jumping from 
a wild animal host to humans, although 
alternative hypotheses are still being 
evaluated. The impact of the pandemic on 
human activities is having environmental 
consequences that link to other factors of 
global change3. Short-term lockdowns and 
longer-term changes to travel and working 
patterns could affect levels of atmospheric 
greenhouse gases, in turn potentially causing 
feedback to climate variables. Fighting the 
pandemic has led to increased production 
of single-use plastics in the form of medical 
waste, protective wear, masks and take-away 
food packaging4, some of which finds its way 
into the environment. Upon fragmentation, 
this plastic can turn into microplastic (or 
nanoplastic), a recently recognized aspect 
of global change5 that can affect terrestrial 
and aquatic ecosystems. Similarly, increased 
and widespread use of chemicals for 
disinfection purposes, including antiviral 
agents and surfactants, can lead to increased 
abundances of such chemicals in the 

environment, contributing not only to 
environmental pollution but also potentially 
to proliferation of resistance genes6. Climate 
change is itself linked in multiple ways to 
emerging infectious disease, global food 
security and public health7, adding another 
layer of interactions within this complex set 
of relationships.

There are also similarities in how 
key aspects of pandemics and global 
change factors unfold8. They are both 
high-momentum trends, causing mostly 
irreversible change. They both tend to 
induce a deterioration in international 

cooperation, are less costly to prevent 
than to fix and exacerbate inequality 
among citizens, countries and regions. 
Global change and pandemics occur 
within common spheres and highlight the 
evolutionarily wired human ability to deal 
with the here and now, at the cost of dealing 
effectively with planning for the future9. 
As a consequence, pathways to solutions, 
even though they will differ greatly in terms 
of actual measures or research priorities, 
are similar between pandemics and many 
issues connected to global change factors. 
At the heart is international cooperation, 
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Fig. 1 | The SARS-CoV-2 virus causing the COVID-19 pandemic is linked to a range of global-change 
factors. Here, we have grouped it under biological change alongside invasive species — the emergence 
of SARS-CoV-2 as a human pathogen is most likely the result of human–wildlife contact, and its global 
spread resembles, in some ways, the process of invasive species spread2. Global change is ultimately 
driven by human activities, and affects ecosystems, with feedbacks to human activities mostly 
long-term and indirect. Since effects of COVID-19 on human activities are strong and immediate, several 
other global change factors are impacted by the pandemic (blue arrows).
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which is indispensable for reaching globally 
relevant goals.

We argue that closely aligning the 
COVID-19 pandemic (and any future ones) 
with the topic of global change is crucial, 
for several reasons. The first and perhaps 
most important reason is addressing the 
problem of ‘limited bandwidth’ or, more 
specifically, the ‘finite pool of worry’. It is 
possible that the media and political focus on 
the pandemic, as well as immediate impacts 
on individuals’ lives, will move progress on 
combatting many aspects of global change 
backwards in the political agenda and in 
people’s minds (although one recent study 
showed that at least climate change stayed as 
a priority for citizens despite the pandemic10). 
Scientists adopting a narrative emphasizing 
that the COVID-19 pandemic is intricately 
intertwined with global change would help in 
terms of presenting a more unified message 
to the public, and to policymakers.

We suggest that much could be improved 
if we adjusted curricula and educational 
messages to emphasize the inter-relatedness 
of the pandemic and global environmental 
change. This could, for example, mean 
more systematic teaching of high school 
and university students about pandemics in 
environmental science and ecology courses, 
and about global change in the medical or 
environmental health fields. In academic 
research, there should be greater numbers 
of staff positions and funded programmes 
that explicitly focus on research at these 
disciplinary interfaces. Scientists and 
science communicators should use these 
joint narratives in their messages to the 
media, and thus inform the public about the 
multiple connections between pandemics 
and global change. Inspiration could 
come from the long-standing ‘One Health’ 
concept, the idea that human well-being 
is best served if human, animal and 

ecosystem health are considered together as 
inter-related components; through coining 
the term One Health, integration across 
disciplines has been favoured and more 
effectively communicated.

But the place where more-integrated 
messaging is most needed is to 
policymakers. Global cooperation is 
necessary to address issues of global change, 
because neither viral variants nor plastic 
rain stop at borders. For climate change, 
there is the Intergovernmental Panel on 
Climate Change (IPCC); the World Health 
Organization (WHO) deals with global 
disease outbreaks; for chemical pollutants 
and waste there are existing legally binding, 
environmental conventions and recent calls 
for a global science policy body11; and the 
Intergovernmental Platform on Biodiversity 
and Ecosystem Services (IPBES) has recently 
called additionally for an international 
body dealing specifically with pandemics12. 
Policymakers in collaboration with scientists 
need to devise an international policy 
instrument that deals with global change 
in its entirety: all human impacts on our 
planet, focusing especially on the cross-links 
between different topics. This could mean 
broadening the scope of existing entities, 
an increased focus on interaction between 
existing bodies, such as through more 
regular joint workshops, or an entirely new 
organization dealing with all facets of global 
change in an integrated fashion. Whatever 
route is taken, it is time to more explicitly 
consider the interdependencies among the 
different anthropogenically caused global 
change challenges, not least because there 
may be common pathways to solutions.

If we understand, communicate and 
act on global change as the multi-faceted 
complex of issues that it really is, this could 
mark a shift towards achieving a more 
sustainable Anthropocene. ❐
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