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Methods

Literature searches

On 20 July 2022, we searched the Scopus database to retrieve scientific articles on chemical
pollution (abbreviated "chem" in Extended Data Tables and Source Data Fig. 1), climate
change ("cc"), habitat degradation and loss caused by changes in land and water use ("land"),
and invasion by non-indigenous species ("'nis") published between 1990 and 2021. These
stressors have been identified as major drivers of global ecosystem change leading to
biodiversity loss ("bio") by the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES)'. We also conducted similar searches for biodiversity loss.
To identify articles on each topic, we used a selection of commonly used terms and Boolean
modifiers to include variations of the terms. To minimize the number of irrelevant results, we
avoided relatively uncommon synonyms and terms that did not substantially increase the
number of papers retrieved. Specifically, we used: 1) For chemical pollution: “chemical
contamin*”, “chemical pollut*”, “pharmaceutic* contamin*”, “pharmaceutic* pollut*”,
“pesticid*”, “herbicid*”, “insecticid*”, “fungicid*”, “novel entit*”, and “microplastic*”’; 2)
For climate change: “climate chang®” and “global warming”; 3) For habitat loss: “habitat™*
loss*”, “habitat degradat™”, “habitat* fragment*”, “land use chang*”, “land-use chang*”,
“deforest*”, “landscape chang*”, “landscape degradat™*”; 4) For invasive species: “inva*
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species”, “non-indigenous species”, “non-native species”, “alien species”, “introduc*
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species”, “colonizing species”, “exotic species”’; and 5) For biodiversity loss: “global
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biodiversity”, “landscape biodiversity”, “biodiversity loss”, “biodiversity decline”, “species
loss”, “species decline”, “species extinct®”, “animal* extinct*”, “plant* extinct*”. To avoid
an avalanche of loosely connected or directly irrelevant results, we restricted our search of
the above terms to the publications' titles and keywords. To exclude studies that were
unrelated to ecology and ecosystems, we further required that the terms “ecolog*” or

“ecosystem™”” were included in the title, keywords, or abstract.

We restricted our search to the Scopus subject areas of Environmental Science, Agricultural
and Biological Sciences, and Earth and Planetary Sciences. Since many important findings in
biological sciences are published in Multidisciplinary journals, we also included this subject
area. We limited the search to recent years because publication databases become
increasingly spotty in old periods. We set 1990 as the bottom year for our study period
because publications on most topics were scarce before this year, marked by the first [IPCC
report (1990)? and the 1992 Rio Earth Summit
(https://www.un.org/en/conferences/environment/rio1992). We used 2021 as our upper
search period limit as this is the last year with complete records available at the time when
the searches were conducted. We searched only scientific articles since coverage of other
types of publications is variable. The journals “Shengtai Xuebao” and “Acta Ecologica
Sinica” were the same, so the results for the two were merged. For “Sustainability
Switzerland” we used the name “Sustainability”, following the current usage on the journal’s
website.

The exact search strings used were:

Chemical pollution

( TITLE ( ( chemical AND contamin* ) OR ( chemical AND pollut* ) OR (
pharmaceutic* AND contamin* ) OR ( pharmaceutic* AND pollut* ) OR pesticid* OR
herbicid* OR insecticid* OR fungicid* OR (novel AND entit* ) OR microplastic* )



OR KEY ( (chemical AND contamin®* ) OR ( chemical AND pollut* ) OR (
pharmaceutic* AND contamin* ) OR ( pharmaceutic* AND pollut* ) OR pesticid* OR
herbicid* OR insecticid* OR fungicid* OR (novel AND entit* ) OR microplastic*))
AND TITLE-ABS-KEY ( ecolog* OR ecosystem* ) AND ( LIMIT-TO ( SUBJAREA ,
"ENVI") OR LIMIT-TO ( SUBJAREA , "AGRI") OR LIMIT-TO ( SUBJAREA ,
"EART") OR LIMIT-TO ( SUBJAREA , "MULT")) AND ( LIMIT-TO ( DOCTYPE ,
"ar" ) ) AND ( LIMIT-TO (PUBYEAR, 2021 ) OR LIMIT-TO ( PUBYEAR, 2020)
OR LIMIT-TO (PUBYEAR, 2019) OR LIMIT-TO ( PUBYEAR, 2018 ) OR LIMIT-
TO (PUBYEAR, 2017 ) OR LIMIT-TO (PUBYEAR, 2016 ) OR LIMIT-TO (
PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014 ) OR LIMIT-TO ( PUBYEAR ,
2013 ) OR LIMIT-TO (PUBYEAR, 2012 ) OR LIMIT-TO (PUBYEAR, 2011) OR
LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO ( PUBYEAR, 2009 ) OR LIMIT-TO (
PUBYEAR, 2008 ) OR LIMIT-TO (PUBYEAR, 2007 ) OR LIMIT-TO ( PUBYEAR ,
2006 ) OR LIMIT-TO (PUBYEAR, 2005) OR LIMIT-TO (PUBYEAR, 2004 ) OR
LIMIT-TO (PUBYEAR , 2003 ) OR LIMIT-TO ( PUBYEAR, 2002 ) OR LIMIT-TO (
PUBYEAR, 2001 ) OR LIMIT-TO (PUBYEAR, 2000) OR LIMIT-TO ( PUBYEAR ,
1999 ) OR LIMIT-TO (PUBYEAR, 1998 ) OR LIMIT-TO ( PUBYEAR, 1997 ) OR
LIMIT-TO (PUBYEAR , 1996 ) OR LIMIT-TO (PUBYEAR, 1995) OR LIMIT-TO (
PUBYEAR, 1994 ) OR LIMIT-TO (PUBYEAR, 1993 ) OR LIMIT-TO ( PUBYEAR ,
1992) OR LIMIT-TO (PUBYEAR, 1991 ) OR LIMIT-TO (PUBYEAR, 1990))

Climate change

( TITLE ( ( climate AND chang*) OR ( global AND warming )) OR KEY ( ( climate
AND chang*) OR ( global AND warming ))) AND TITLE-ABS-KEY ( ecolog* OR
ecosystem® ) AND ( LIMIT-TO ( SUBJAREA , "ENVI") OR LIMIT-TO ( SUBJAREA ,
"EART" ) OR LIMIT-TO ( SUBJAREA , "AGRI") OR LIMIT-TO ( SUBJAREA ,
"MULT")) AND ( LIMIT-TO ( DOCTYPE, "ar")) AND ( LIMIT-TO ( PUBYEAR ,
2021 ) OR LIMIT-TO (PUBYEAR, 2020 ) OR LIMIT-TO (PUBYEAR, 2019 ) OR
LIMIT-TO (PUBYEAR, 2018 ) OR LIMIT-TO (PUBYEAR, 2017 ) OR LIMIT-TO (
PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO ( PUBYEAR ,
2014 ) OR LIMIT-TO (PUBYEAR, 2013 ) OR LIMIT-TO (PUBYEAR, 2012) OR
LIMIT-TO (PUBYEAR, 2011 ) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO (
PUBYEAR, 2009 ) OR LIMIT-TO (PUBYEAR, 2008 ) OR LIMIT-TO ( PUBYEAR ,
2007 ) OR LIMIT-TO (PUBYEAR, 2006 ) OR LIMIT-TO (PUBYEAR, 2005) OR
LIMIT-TO (PUBYEAR , 2004 ) OR LIMIT-TO ( PUBYEAR, 2003 ) OR LIMIT-TO (
PUBYEAR, 2002 ) OR LIMIT-TO (PUBYEAR, 2001 ) OR LIMIT-TO ( PUBYEAR ,
2000 ) OR LIMIT-TO (PUBYEAR, 1999 ) OR LIMIT-TO (PUBYEAR, 1998 ) OR
LIMIT-TO (PUBYEAR, 1997 ) OR LIMIT-TO (PUBYEAR, 1996 ) OR LIMIT-TO (
PUBYEAR, 1995) OR LIMIT-TO (PUBYEAR, 1994 ) OR LIMIT-TO ( PUBYEAR ,
1993 ) OR LIMIT-TO (PUBYEAR, 1992) OR LIMIT-TO (PUBYEAR, 1991 ) OR
LIMIT-TO ( PUBYEAR , 1990))

Habitat loss

( TITLE ( ( habitat* AND loss*) OR (habitat AND degradat* ) OR ( habitat* AND
fragment®* ) OR (land AND use AND chang*) OR (land-use AND chang*) OR (
deforest* ) OR (landscape AND chang* ) OR ( landscape AND degradat* )) OR KEY
( (habitat®* AND loss*) OR (habitat AND degradat* ) OR ( habitat* AND fragment*
) OR (land AND use AND chang*) OR (land-use AND chang*) OR ( deforest* )
OR (landscape AND chang*) OR (landscape AND degradat*))) AND TITLE-ABS-
KEY (ecolog* OR ecosystem* ) AND ( LIMIT-TO ( DOCTYPE, "ar")) AND (



LIMIT-TO ( SUBJAREA , "ENVI") OR LIMIT-TO ( SUBJAREA , "AGRI") OR
LIMIT-TO ( SUBJAREA , "EART") OR LIMIT-TO ( SUBJAREA , "MULT")) AND (
LIMIT-TO ( PUBYEAR, 2021) OR LIMIT-TO ( PUBYEAR, 2020) OR LIMIT-TO (
PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR LIMIT-TO ( PUBYEAR,
2017) OR LIMIT-TO (PUBYEAR, 2016) OR LIMIT-TO ( PUBYEAR, 2015) OR
LIMIT-TO ( PUBYEAR, 2014 ) OR LIMIT-TO (PUBYEAR, 2013 ) OR LIMIT-TO (
PUBYEAR, 2012 ) OR LIMIT-TO ( PUBYEAR, 2011 ) OR LIMIT-TO ( PUBYEAR,
2010) OR LIMIT-TO (PUBYEAR, 2009) OR LIMIT-TO ( PUBYEAR, 2008 ) OR
LIMIT-TO (PUBYEAR, 2007 ) OR LIMIT-TO ( PUBYEAR, 2006 ) OR LIMIT-TO (
PUBYEAR, 2005) OR LIMIT-TO (PUBYEAR, 2004 ) OR LIMIT-TO ( PUBYEAR,
2003 ) OR LIMIT-TO (PUBYEAR, 2002 ) OR LIMIT-TO ( PUBYEAR, 2001) OR
LIMIT-TO (PUBYEAR , 2000) OR LIMIT-TO ( PUBYEAR, 1999 ) OR LIMIT-TO (
PUBYEAR, 1998) OR LIMIT-TO (PUBYEAR, 1997) OR LIMIT-TO ( PUBYEAR,
1996 ) OR LIMIT-TO (PUBYEAR, 1995) OR LIMIT-TO ( PUBYEAR, 1994 ) OR
LIMIT-TO (PUBYEAR, 1993 ) OR LIMIT-TO ( PUBYEAR, 1992 ) OR LIMIT-TO (
PUBYEAR, 1991) OR LIMIT-TO (PUBYEAR, 1990 ))

Invasive species

( TITLE ( (inva* AND species ) OR ( non-indigenous AND species ) OR ( non-native
AND species ) OR (alien AND species ) OR (introduc* AND species ) OR (
colonizing AND species ) OR (‘exotic AND species ) ) OR KEY ( (inva* AND
species ) OR ( non-indigenous AND species ) OR ( non-native AND species ) OR (
alien AND species ) OR ( introduc* AND species ) OR ( colonizing AND species )
OR (exotic AND species ))) AND TITLE-ABS-KEY ( ecolog* OR ecosystem* )
AND ( LIMIT-TO ( DOCTYPE, "ar")) AND ( LIMIT-TO ( SUBJAREA , "ENVI")
OR LIMIT-TO ( SUBJAREA , "AGRI") OR LIMIT-TO ( SUBJAREA, "EART") OR
LIMIT-TO ( SUBJAREA , "MULT" )) AND ( LIMIT-TO ( PUBYEAR, 2021 ) OR
LIMIT-TO (PUBYEAR , 2020 ) OR LIMIT-TO ( PUBYEAR, 2019 ) OR LIMIT-TO (
PUBYEAR, 2018 ) OR LIMIT-TO (PUBYEAR, 2017) OR LIMIT-TO ( PUBYEAR ,
2016 ) OR LIMIT-TO ( PUBYEAR, 2015) OR LIMIT-TO ( PUBYEAR, 2014 ) OR
LIMIT-TO (PUBYEAR, 2013 ) OR LIMIT-TO ( PUBYEAR, 2012) OR LIMIT-TO (
PUBYEAR, 2011 ) OR LIMIT-TO (PUBYEAR, 2010) OR LIMIT-TO ( PUBYEAR ,
2009 ) OR LIMIT-TO ( PUBYEAR, 2008 ) OR LIMIT-TO ( PUBYEAR, 2007 ) OR
LIMIT-TO (PUBYEAR , 2006 ) OR LIMIT-TO ( PUBYEAR, 2005) OR LIMIT-TO (
PUBYEAR, 2004 ) OR LIMIT-TO (PUBYEAR, 2003 ) OR LIMIT-TO ( PUBYEAR ,
2002 ) OR LIMIT-TO ( PUBYEAR, 2001 ) OR LIMIT-TO ( PUBYEAR, 2000 ) OR
LIMIT-TO (PUBYEAR, 1999 ) OR LIMIT-TO ( PUBYEAR, 1998 ) OR LIMIT-TO (
PUBYEAR, 1997 ) OR LIMIT-TO (PUBYEAR, 1996 ) OR LIMIT-TO ( PUBYEAR ,
1995) OR LIMIT-TO ( PUBYEAR, 1994) OR LIMIT-TO (PUBYEAR, 1993 ) OR
LIMIT-TO (PUBYEAR, 1992 ) OR LIMIT-TO ( PUBYEAR, 1991 ) OR LIMIT-TO (
PUBYEAR, 1990))

Biodiversity loss

( TITLE ( ( global AND biodiversity ) OR ( landscape AND biodiversity ) OR (
biodiversity AND loss ) OR ( biodiversity AND decline ) OR ( species AND loss ) OR
( species AND decline ) OR ( species AND extinct* ) OR (‘animal* AND extinct* )
OR (plant* AND extinct* )) OR KEY ( ( global AND biodiversity ) OR ( landscape
AND biodiversity ) OR ( biodiversity AND loss ) OR ( biodiversity AND decline ) OR
( species AND loss) OR (species AND decline ) OR ( species AND extinct* ) OR (
animal* AND extinct* ) OR ( plant* AND extinct* ))) AND TITLE-ABS-KEY (



ecolog®* OR ecosystem* ) AND ( LIMIT-TO ( SUBJAREA , "ENVI") OR LIMIT-TO (
SUBJAREA , "AGRI") OR LIMIT-TO ( SUBJAREA , "EART") OR LIMIT-TO (
SUBJAREA, "MULT")) AND ( LIMIT-TO ( DOCTYPE, "ar")) AND ( LIMIT-TO (
PUBYEAR, 2021 ) OR LIMIT-TO (PUBYEAR, 2020 ) OR LIMIT-TO ( PUBYEAR ,
2019 ) OR LIMIT-TO ( PUBYEAR, 2018 ) OR LIMIT-TO ( PUBYEAR, 2017) OR
LIMIT-TO (PUBYEAR, 2016 ) OR LIMIT-TO ( PUBYEAR, 2015) OR LIMIT-TO (
PUBYEAR, 2014 ) OR LIMIT-TO (PUBYEAR, 2013 ) OR LIMIT-TO ( PUBYEAR ,
2012) OR LIMIT-TO ( PUBYEAR, 2011 ) OR LIMIT-TO ( PUBYEAR, 2010) OR
LIMIT-TO (PUBYEAR , 2009 ) OR LIMIT-TO ( PUBYEAR , 2008 ) OR LIMIT-TO (
PUBYEAR, 2007 ) OR LIMIT-TO ( PUBYEAR, 2006 ) OR LIMIT-TO ( PUBYEAR ,
2005 ) OR LIMIT-TO ( PUBYEAR, 2004 ) OR LIMIT-TO ( PUBYEAR, 2003 ) OR
LIMIT-TO (PUBYEAR, 2002 ) OR LIMIT-TO ( PUBYEAR, 2001 ) OR LIMIT-TO (
PUBYEAR, 2000 ) OR LIMIT-TO (PUBYEAR, 1999 ) OR LIMIT-TO ( PUBYEAR ,
1998 ) OR LIMIT-TO ( PUBYEAR, 1997 ) OR LIMIT-TO (PUBYEAR, 1996 ) OR
LIMIT-TO (PUBYEAR, 1995) OR LIMIT-TO ( PUBYEAR, 1994) OR LIMIT-TO (
PUBYEAR, 1993 ) OR LIMIT-TO (PUBYEAR, 1992) OR LIMIT-TO ( PUBYEAR ,
1991 ) OR LIMIT-TO ( PUBYEAR, 1990))

To assess the accuracy of our searches, we randomly reviewed 100 results for each search to
ensure that the retrieved articles were relevant to the targeted topic (Extended Data Table 1).
We accomplished this by inspecting the titles and abstracts of the papers, and where
necessary, by downloading and reviewing the entire paper.

For each search, we recorded the number of papers published per year and per journal (see
results in Extended Data Tables 2, 3). Scopus provided information on the first 158 journals
that published more papers on the topic. Some journals published papers on two or more
topics, thus we ended with a list of 367 identified journals for all five topics. To identify the
journals that were most relevant for each topic, we established a cut-off limit at 50% of the
papers on each topic. We ranked the journals in order of the number of papers published and
retained the most productive journals in each topic accounting for 50% of the papers during
the analysed period (journals in yellow rows in Extended Data Table 3). In this way, we
ended up with a total of 119 journals where research on the analysed topics has been
predominantly published during the study period (Source Data Fig. 1). For each topic, we
recorded the number of journals, the proportion of these journals that were ecology journals
(i.e., journals belonging to the Scopus sub-subject areas of ecology, evolution, behaviour and
systematics, or multidisciplinary), and the proportion of journals that published papers on
biodiversity loss and on other drivers. This information was summarized in Fig. 1. Artworks
in this figure were created with BioRender (www.biorender.com).

Potential caveats

The results of our automatised bulk search of papers unavoidably contained mishits and
omissions, but an inspection of 100 random papers per topic showed a reasonably low
proportion of mishits. On average, 90% of the papers were found to be pertinent to the
targeted topic (see Extended Data Table 1). Although some duplications were detected, they
represented extremely low percentages of the total papers. Due to the size of the datasets and
the aims of the study, we did not attempt to remove the duplicated papers. Our study aimed to
identify general research and publication trends, not to conduct a meta-analysis or review
every single paper on a given topic.



Another potential limitation of our study is the use of Scopus categories to classify journals
into disciplines. While these categories can have a degree of subjectivity, they are generally
adequate for general purposes. Scopus assigns more than one category to each journal in most
cases, which reduces the likelihood that a relevant category for a given journal was
overlooked.

We could not find a satisfactory search string for “direct exploitation of organisms”, a driver

of global biodiversity loss identified by IPBES'. Therefore, this driver was excluded from our
analyses.
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