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Review 

Understanding and counteracting the denial of insect 
biodiversity loss☆ 

Manu E Saunders1, Alexander C Lees2,3 and Eliza M Grames4   

Biodiversity loss is occurring globally with negative impacts 

on ecosystem function and human well-being. There is a 

scienti)c consensus that diverse environmental and 

anthropogenic factors are altering different components of 

insect biodiversity, with changes occurring at all levels of 

biological organisation. Here, we describe how uncertainty 

around speci)c trends and the semantics of ‘decline’ in 

relation to insect biodiversity have been leveraged by denialist 

campaigns to manufacture doubt around the insect 

biodiversity crisis. Disinformation is one of the biggest threats 

to social cohesion and environmental integrity globally. We 

argue that scientists, academic institutions, policymakers, 

and journalists must combat denialism by relying on robust 

research, supporting efforts to communicate scienti)c 

uncertainty more effectively, and build consensus on the 

global impacts of insect biodiversity loss. 
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Introduction 
Biodiversity loss is a de�ning process of the 
Anthropocene. There is consensus among experts that a 
global biodiversity crisis is damaging ecological pro-
cesses, disrupting ecosystem function, and reducing 
ecosystem services at local, regional, and global scales  
[1]. Biodiversity loss encompasses complex trends that 
vary widely within taxonomic groups, across land uses, 
and between regions. Moreover, biodiversity is more 
than just species richness and abundance; it also in-
cludes genes, traits, species interactions, ecosystems, 
and bioregions [2]. Erosion of all aspects of this diversity 
de�nes the biodiversity crisis affecting humanity, not 
just the loss of individual species [3]. It is this range of 
biodiversity metrics, the variation in potential responses 
to stressors and drivers, as well as unknowns such as how 
changes affect ecosystem function that make the biodi-
versity crisis a challenge to communicate. From such 
complexity, mixed messages can arise and can be mis-
used by denialist campaigners to manufacture doubt [3]. 
In this paper, we describe scienti�c uncertainty in rela-
tion to insect biodiversity loss, explain how this un-
certainty has been leveraged by denialist campaigns, and 
argue that scientists, academic institutions, policy-
makers, and journalists must invest in strategic ap-
proaches to combat denialism of biodiversity loss. 

Evidence surrounding insect biodiversity loss 
Insect biodiversity loss is one facet of the biodiversity 
crisis that has received a surge in attention over the past 
decade (Figure 1). There is strong scienti�c evidence for 
insect biodiversity loss in some parts of the world, de-
spite high variation and uncertainty around trends, 
which may be heterogeneous across species, space, and 
time [4–6]. Insect population declines are notoriously 
dif�cult to con�rm. Data gaps, methodological issues, 
and common biological characteristics of insect popula-
tions can lead to dramatic population 2uctuations that 
require multidecadal data sets, with frequent sampling 
across or even within years, to ascertain long-term trends  
[7]. Insects are also hyperdiverse, with an estimated 5.5 
million species [8], some of which are ‘winners’, showing     
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increasing trends in response to environmental change, 
even in long-term data sets [9–11]. Geographic bias in 
existing data sets, with much of the data coming from 
North America and Western Europe [4], has resulted in 
uncertainty about how representative those data sets are 
of global trends, especially for underrepresented but 
highly diverse regions like the tropics and places where 
the majority of insect biodiversity is yet to be formally 
described. 

Despite these challenges, there is consensus among 
experts that there is an insect biodiversity crisis; insect 
populations and communities are changing rapidly 
around the world, with increased likelihood of extinction 
in some contexts, although the broader effects on bio-
diversity and ecosystem function are still unclear. 
Evidence for insect decline comes not only from long- 
term studies directly investigating insect population size 
and community structure but also from other data 
sources that can provide inferential support for likely 
declines in insect biodiversity (Figure 2). Collating evi-
dence across multiple study types is essential to provide 
strong evidence of global changes in insect biodiversity. 

Anthropogenic and environmental drivers of change 

We know from decades of scienti�c evidence that insect 
populations and communities are negatively impacted 
by numerous anthropogenic drivers. Agricultural in-
tensi�cation is associated with threats such as primary 
habitat loss, reduced plant diversity, increased landscape 
homogenisation, and increased pesticide use — all of 
which have local- and landscape-scale impacts on insect 
abundance and diversity [12,13]. Urban development 
often results in reduced insect diversity and altered 
community composition [14], and human-caused climate 
change can catalyse insect range shifts, local extinctions, 
and changes in community structure [15,16]. 

There is evidence that climatic factors, such as long- 
term rainfall and temperature changes (e.g. [17,18]), and 
extreme events, such as wild�re and heatwaves (e.g.  
[15,19,20]), can cause reductions or increases in different 
components of insect biodiversity, but our under-
standing of the taxonomic and geographic breadth of 
impacts is limited. The intensity and frequency of en-
vironmental processes and changes are now intrinsically 
tied to anthropogenic drivers, so common understanding 
on how these processes impact insect biodiversity across 
larger spatial and temporal scales will require more 
complex data sets and analytical approaches. However, 
some threats, such as habitat loss (changes in land use 
and land cover extent), habitat fragmentation (increasing 
habitat subdivision), and habitat degradation (i.e., re-
duction in habitat quality), are known to reduce biodi-
versity, and it is relatively easy to infer that such changes 
should lead to population declines [21]. 

Indicators: proxies for insect declines 

Given the challenges of understanding the magnitude of 
invertebrate declines, we can also turn to more well- 
studied ecological proxies. For example, birds are argu-
ably the most comprehensively studied taxonomic group  
[22], and around half of all bird species (5157 out of 
10662) are primarily insectivorous [23] consuming 
400–500 million tons of prey annually [24]. Widespread 
declines and range contractions have been reported in 
many insectivorous bird species at both temperate and 
tropical latitudes [22]. Insectivorous birds are dependent 
on insect prey [25] and are likely to co-decline with in-
sects, as shown where declines in insectivorous birds 
track spatial patterns in agricultural intensity across 
Europe [26]. Although insectivorous birds (and other 
taxa such as bats) face multiple threats in addition to loss 
of prey biomass, many of these threats, like climate 
change (including phenological shifts), environmental 
contamination, habitat loss, fragmentation, and de-
gradation also impact insects directly and indirectly [27]. 

Another useful proxy is changes in the ecosystem ser-
vices provisioned by insects. For example, there is evi-
dence for reduction in pollination services in some 

Figure 1  

Current Opinion in Insect Science

Recent increasing attention to the insect apocalypse narrative in 

scienti)c publications (black) and Google searches (turquoise) relative to 

insect biodiversity and conservation in scienti)c publications (grey) and 

searches (light teal). Data for public searches come from Google Trends 

for the terms ‘insectageddon’ and ‘insect apocalypse’ (apocalypse) and 

for ‘insect biodiversity’ and ‘insect conservation’ (biodiversity and 

conservation). Data for scienti)c publications come from articles in the 

BIOSIS Citation Index retrieved with the search (“insect decline*” OR 

“insect apocalypse” OR “insectageddon”) for the apocalypse group and 

by the title search (insect AND (biodiversity OR conservation)) for the 

biodiversity and conservation category. All searches were restricted to 

the years 2004–2024 (2024 data Jan-Nov).   
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landscapes [28], and studies have directly linked re-
ductions in pollinator phylogenetic diversity to reduced 
crop yields [29]. Similar evidence has emerged for 
changes in dung removal [30] and might be detected in 
the future for decomposition rates of plant or animal 
matter (e.g. [31,32]) with implications for nutrient cy-
cling and ecosystem productivity. Moreover, loss of in-
sect biodiversity may also indirectly lead to ecosystem 
disservices if ecosystems become less resilient to inva-
sion by non-native species or shift to community dom-
inance by generalist pest species or disease vectors 
(e.g. [12,33]). 

Denial of biodiversity loss 
Against a backdrop of uncertainty about the magnitude of 
loss and the scale of trends and impacts, there is a need to 
challenge disinformation [34]. Vested interests continually 
act to undermine authoritative �gures and institutions, in-
cluding science and scientists. Misinformation (de�ned as 
false or inaccurate information, often spread unin-
tentionally) and disinformation (de�ned as deliberately 
misleading or biased information and manipulated narra-
tives) are now widely recognised as major global threats to 
democracy, evidence-based policy, sustainable develop-
ment, public health, and social cohesion [35]. Increasingly 
fragmented online communities combined with a public 
that is increasingly disengaged from socio-political institu-
tions have created ideal conditions for misinformation and 

disinformation to proliferate and undermine political and 
scienti�c consensuses. 

Denial of evidence is a key driver of mis/disinformation, 
but it is not simply a case of bad actors claiming experts 
are wrong. Denialism encompasses the rhetorical process 
and tactics used to frustrate legitimate debate or to 
fabricate the perception of uncertainty of scienti�c 
consensus [36]. Five indicative characteristics of deni-
alism include conspiracy theories; use of fake experts; 
cherry-picking of data, quotes, and information; mis-
representation and use of logical fallacies; and unrealistic 
expectations of research [36]. Science is particularly 
vulnerable to denialism because the uncertainty that is 
an inherent and legitimate part of the scienti�c process is 
often misused, by those with vested interests, to man-
ufacture doubt [37,38]. 

The manufacture of doubt is a key denialist strategy that 
has been used to misrepresent evidence important for 
public health, social cohesion, and environmental in-
tegrity for decades, from climate change to COVID-19  
[39]. Denial of global biodiversity loss and the extinction 
crisis is now also a documented phenomenon [3,34]. 
Given public concern following media coverage of the 
‘insect apocalypse’, some vested interests shifted atten-
tion to insect decline denial. The uncertainty sur-
rounding the rate and magnitude of insect declines can 

Figure 2  

Current Opinion in Insect Science

Measuring changes in insect biodiversity can be achieved by focusing on drivers that directly or indirectly impact insect biodiversity metrics and trends 

(left). Where data on insect populations speci)cally are unavailable, data from other species and ecological processes can provide inferential support 

for changes in insect biodiversity (right).   
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be easily leveraged by denialist campaigns to cast doubt 
on the existence of a biodiversity crisis in an attempt to 
maintain the status quo. These tactics were found on 
various politically conservative online media platforms 
during the peak of the ‘insect apocalypse’ media spot-
light and via greenwashing and pushback from some 
agribusiness industries against recommendations to re-
duce pesticide use and transition to more sustainable 
farming practices [34,40]. 

Combatting denialism 
Given the strength of evidence from multiple sources 
documenting insect biodiversity loss, entomologists, 
ecologists, and conservation scientists must combat un-
founded denial of insect biodiversity loss. It is no longer 
suf�cient to conduct rigorous scienti�c studies, and ex-
pect the data to speak for themselves, we must also 
advocate to embed biodiversity conservation in public 
discourse and limit denialism of the ongoing insect 
biodiversity crisis. 

Recognise and engage with denialist tactics 

Rather than engaging in debate over insect biodiversity 
loss, scientists must engage with the denialist tactics being 
used to manufacture doubt about the biodiversity crisis 
generally [4,41]. As with climate change, the biodiversity 
crisis is happening whether or not people believe or di-
rectly experience it. Denialist tactics include making it 
appear as if there is a lack of scienti�c consensus (in an 
attempt to polarise public opinion); creating a narrative 
based on a false dichotomy or vote-counting; sowing seeds 
of doubt especially in the face of scienti�c uncertainty; 
discrediting experts; funding or publishing research that 
has the appearance of scienti�c legitimacy; and pursuing 
greenwashing campaigns. Counteracting denialist cam-
paigns is not the sole responsibility of individual scientists. 
It requires investment in coordinated and strategic ap-
proaches to science communication and education by 
multiple actors and institutions. There is an established 
body of literature on tools and techniques to counteract 
denialism and disinformation in climate change and public 
health communication [42–44]. However, different crises 
require different approaches [42], and there is an urgent 
need for more research on what methods are most effective 
for addressing the denial of biodiversity loss. For many 
audiences, impacts of biodiversity loss appear less im-
mediate than a public health emergency and less relevant 
than climate change, so different tools and techniques will 
likely be necessary. 

Rely on well-executed research 

Peer review is an imperfect process, and variably 2awed 
scienti�c articles are occasionally published in reputable 
peer-reviewed journals. Not all of these 2awed papers 
are retracted, and as researchers, it is our obligation to 
recognise these papers and not give them credence. For 

example, despite many academic blogs and peer-re-
viewed articles [4,45] pointing out the numerous 2aws 
and biased methods of a paper purporting to be a global 
meta-analysis of drivers of insect decline [46], the paper 
has been cited over 3600 times (according to Google 
Scholar, 4 December 2024) predominantly as evidence 
of insect biodiversity loss. Citing this 2awed paper gives 
it the appearance of authority, undermining the legit-
imate evidence for changes in insect biodiversity pre-
sented in other, more rigorous analyses [5,9,10,47,48]. 

Effectively communicate scientific uncertainty 

The scienti�c process is inherently focused on uncertainty, 
especially for complex issues like biodiversity loss. This 
uncertainty can open the 2oor for denialist attempts to 
portray the issue as an unknown, or open for debate. 
Estimated rates of insect decline are uncertain, and actual 
rates of loss could be lower or could be much higher. How 
scientists communicate this uncertainty can change public 
perception of the issue. For example, science commu-
nication focused on the processes and interpretations that 
led to a particular result can be more effective at engaging 
audiences with scienti�c uncertainty behind the data than 
simply presenting a study’s result as fact. 

Communicating uncertainty is also critical in media and 
public discussion of scienti�c research. However, current 
strategies of many academic institutions focus on enga-
ging the media with the promotion of individual re-
searchers and published studies, rather than the broader 
scienti�c issues and the process behind the science. The 
system and process of science are designed to be self- 
correcting, whereby a 2awed scienti�c article published 
in a reputable journal should eventually be superseded 
by critiques and new analyses. However, when news 
media are encouraged to cover those individual studies 
immediately after publication, the uncertainty and 
complexity of the science are often lost in translation [4]. 

Build consensus and focus on biologically meaningful 

effects 

Denialist campaigns often rely on portraying scientists as 
being in disagreement and polarising the issue (similar to 
bothsideism in journalism, where equal journalistic at-
tention is given to ‘both sides’ of a fabricated scienti�c 
debate despite overwhelming scienti�c consensus), thus 
building consensus on key issues is essential. However, 
it is imperative to recognise that not all scienti�c debate 
around biodiversity loss is denialism. Colleagues can, 
and should, attempt to correct 2awed science through 
the scienti�c record, either through new data analyses or 
rigorous commentary highlighting 2aws in published 
studies (e.g. [4,49]). This process often takes time and 
can occasionally be waylaid by power dynamics and 
con�rmation biases inherent in parts of the peer review 
system. In the meantime, scientists must be supported 
to speak publicly about any concerns with published 
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data or analyses, without being misrepresented as a 
‘denier’ themselves. 

Similarly, denialist campaigns often rely on presenting a 
false dichotomy in the data, for example, that there are 
‘winners and losers’ of the Anthropocene and treating 
both groups equally. In reality, there are likely many 
more species that are ‘losers’, while some ‘winners’ may 
be invasive or pest species that have damaging impacts 
on ecosystem function and services [15,50]. 

Vote-counting approaches to synthesis, which tally up 
the number of papers or data points that do or do not 
show simplistic categories of evidence, can greatly ex-
acerbate this issue. For example, Ref. [51] tallied up the 
number of studies in which populations were declining 
or increasing and what drivers of population trends were 
discussed; however, what is far more important than the 
number of studies is the direction and magnitude of the 
effects they report. The main article that led to global 
popular media coverage of insect decline [46] also used a 
vote-counting approach and tallied up the number of 
species within a study that exhibited any negative po-
pulation trends as a ‘rate’ of decline, resulting in an in-
accurate estimate that 40% of insects were threatened 
with extinction [4]. This unsubstantiated ‘rate of de-
cline’ continues to be presented in popular news articles 
as if it is scienti�c consensus. These types of vote- 
counting approaches are akin to ‘cherry-picking’, also a 
common tactic in denialism, and must be addressed by 
the scienti�c community. Researchers, peer reviewers, 
and editors must recognise when improper synthesis and 
meta-analysis approaches have been used and advocate 
for more robust synthesis, especially for critical issues 
like insect biodiversity loss. 

Here, we have highlighted an emerging critical issue 
that impacts the future of biodiversity science and con-
servation. Denialism campaigns are proliferating in at-
tempts to discredit science, scientists, and the scienti�c 
process generally. The spread of mis- and dis-informa-
tion about the global biodiversity crisis can potentially 
have wide-ranging impacts on policy, legislation, 
funding availability, and public understanding and trust 
of science. Academic systems and institutions, media, 
and policymakers must play a key role in supporting 
scientists to combat denialism. 

Data Availability 

No data were used for the research described in the article. 

Declaration of Competing Interest 
The authors declare that they have no known competing 
�nancial interests or personal relationships that could have 
appeared to in2uence the work reported in this paper. 

Acknowledgements 
We thank the editors and reviewers for helpful comments on an earlier 

version of the manuscript. EMG acknowledges support from the National 

Science Foundation (DEB 2225092). 

References and recommended reading 
Papers of particular interest, published within the period of review, have 
been highlighted as:  

•• of special interest  
•• of outstanding interest  

1. IPBES: Global assessment report on biodiversity and 
ecosystem services of the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services. Brondizio ES, 
Settele J, Díaz S, Ngo HT. IPBES Secretariat; 20191148, , https:// 
doi.org/10.5281/zenodo.3831673 

2. Pereira HM, Ferrier S, Walters M, Geller GN, Jongman RHG, 
Scholes RJ, Bruford MW, Brummitt N, Butchart SHM, Cardoso AC, 
et al.: Essential biodiversity variables. Science 2013, 
339:277-278. 

3.
•

Turnhout E, Purvis A: Biodiversity and species extinction: 
categorisation, calculation, and communication. Griffith Law 
Rev 2020, 29:669-685, https://doi.org/10.1080/10383441.2020. 
1925204. 

This article is a rigorous exploration of the denialist campaign that tar-
geted the release of the IPBES report on global extinction and biodi-
versity loss. The authors discuss the complexities and nuances involved 
in measuring and categorising biodiversity and highlight the policy and 
communication implications of targeted misinformation. 

4.
•

Saunders ME, Janes JK, O’Hanlon JC: Moving on from the insect 
Apocalypse narrative: engaging with evidence-based insect 
conservation. BioScience 2020, 70:80-89, https://doi.org/10. 
1093/biosci/biz143. 

This study provided the )rst detailed critique of the popular ‘insect 
apocalypse’ narrative from a science communication perspective and 
includes a comprehensive re-assessment of the studies underlying the 
unsubstantiated ‘40% decline rate’. 

5. Wagner DL: Insect declines in the Anthropocene. Annu Rev 
Entomol 2020, 65:457-480, https://doi.org/10.1146/annurev-ento- 
011019-025151 

6. Johnson TF, Beckerman AP, Childs DZ, et al.: Revealing 
uncertainty in the status of biodiversity change. Nature 2024, 
628:788-794, https://doi.org/10.1038/s41586-024-07236-z 

7.
•

Didham RK, Basset Y, Collins CM, Leather SR, Littlewood NA, 
Menz MHM, Müller J, Packer L, Saunders ME, Schönrogge K, 
Stewart AJA, Yanoviak SP, Hassall C: Interpreting insect 
declines: seven challenges and a way forward. Insect Conserv 
Divers 2020, 13:103-114, https://doi.org/10.1111/icad.12408. 

This article highlights key methodological and analytical challenges in-
volved in measuring and interpreting insect declines and provides re-
commendations for researchers working with insect population data. 

8. Stork NE: How many species of insects and other terrestrial 
arthropods are there on Earth? Annu Rev Entomol 2018, 
63:31-45. 

9. Bowler DE, Eichenberg D, Conze K-J, et al.: Winners and losers 
over 35 years of dragonfly and damselfly distributional change 
in Germany. Divers Distrib 2021, 27:1353-1366, https://doi.org/10. 
1111/ddi.13274 

10. Høye TT, Loboda S, Koltz AM, Gillespie MAK, Bowden JJ, Schmidt 
NM: Nonlinear trends in abundance and diversity and complex 
responses to climate change in Arctic arthropods. Proc Natl 
Acad Sci USA 2021, 118:e2002557117, https://doi.org/10.1073/ 
pnas.2002557117 

11. Lamarre GPA, Pardikes NA, Segar S, Hackforth CN, Laguerre M, 
Vincent B, Lopez Y, Perez F, Bobadilla R, Silva JAR, Basset Y: 
More winners than losers over 12 years of monitoring tiger 
moths (Erebidae: Arctiinae) on Barro Colorado Island, Panama. 
Biol Lett 2022, 18:1820210519, https://doi.org/10.1098/rsbl.2021. 
0519 

Denial of insect biodiversity loss Saunders, Lees and Grames 5 

www.sciencedirect.com Current Opinion in Insect Science 2025, 68:101338 

https://doi.org/10.5281/zenodo.3831673
https://doi.org/10.5281/zenodo.3831673
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref2
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref2
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref2
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref2
https://doi.org/10.1080/10383441.2020.1925204
https://doi.org/10.1080/10383441.2020.1925204
https://doi.org/10.1093/biosci/biz143
https://doi.org/10.1093/biosci/biz143
https://doi.org/10.1146/annurev-ento-011019-025151
https://doi.org/10.1146/annurev-ento-011019-025151
https://doi.org/10.1038/s41586-024-07236-z
https://doi.org/10.1111/icad.12408
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref8
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref8
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref8
https://doi.org/10.1111/ddi.13274
https://doi.org/10.1111/ddi.13274
https://doi.org/10.1073/pnas.2002557117
https://doi.org/10.1073/pnas.2002557117
https://doi.org/10.1098/rsbl.2021.0519
https://doi.org/10.1098/rsbl.2021.0519


12. Lichtenberg EM, Kennedy CM, Kremen C, et al.: A global 
synthesis of the effects of diversified farming systems on 
arthropod diversity within fields and across agricultural 
landscapes. Glob Change Biol 2017, 23:4946-4957, https://doi. 
org/10.1111/gcb.13714 

13.
•

Outhwaite CL, McCann P, Newbold T: Agriculture and climate 
change are reshaping insect biodiversity worldwide. Nature 
2022, 605:97-102. 

This study uses a large database of site-level comparisons of local in-
sect biodiversity from different land-use types to analyse two major 
drivers of insect biodiversity change, climate change, and agricultural 
intensi)cation. Results show these two drivers interact to cause re-
ductions in insect biodiversity across space, while high availability of 
nearby natural habitat can mitigate those reductions. 

14. Collins C(T, Audusseau H, Hassall C, Keyghobadi N, Sinu PA, 
Saunders ME: Insect ecology and conservation in urban areas: 
an overview of knowledge and needs (Available from:), Insect 
Conserv Divers 2024, 17:169-181, https://doi.org/10.1111/icad. 
12733 

15. Harvey JA, Heinen R, Gols R, Thakur MP: Climate change- 
mediated temperature extremes and insects: from outbreaks 
to breakdowns. Glob Change Biol 2020, 26:6685-6701, https:// 
doi.org/10.1111/gcb.15377 

16. McCain CMM, Gar)nkel CF: Climate change and elevational 
range shifts in insects. Curr Opin Insect Sci 2021, 47:111-118. 

17. Gibb H, Grossman BF, Dickman CR, Decker O, Wardle GM: Long- 
term responses of desert ant assemblages to climate. J Anim 
Ecol 2019, 88:1549-1563, https://doi.org/10.1111/1365-2656. 
13052 

18. Büntgen U, Liebhold A, Nievergelt D, et al.: Return of the moth: 
rethinking the effect of climate on insect outbreaks. Oecologia 
2020, 192:543-552, https://doi.org/10.1007/s00442-019-04585-9 

19. Marsh JR, Bal P, Fraser H, Umbers K, Latty T, Greenville A, Rumpff 
L, Woinarski JCZ: Accounting for the neglected: invertebrate 
species and the 2019–2020 Australian megafires. Glob Ecol 
Biogeogr 2022, 31:2120-2130, https://doi.org/10.1111/geb.13550 

20. Gibb H, Grubb JJ, Black D, Porch N, Decker O, McGeoch M, et al.: 
Rainforest litter invertebrates decimated by high severity burns 
during Australia’s gigafires (Available from), Austral Ecol 2023, 
48:1328-1343, https://doi.org/10.1111/aec.13375 

21. Chase JM, Blowes SA, Knight TM, et al.: Ecosystem decay 
exacerbates biodiversity loss with habitat loss. Nature 2020, 
584:238-243, https://doi.org/10.1038/s41586-020-2531-2 

22. Lees AC, Haskell L, Allinson T, Bezeng SB, Bur)eld IJ, Renjifo LM, 
Rosenberg KV, Viswanathan A, Butchart SH: State of the world’s 
birds. Annu Rev Environ Resour 2022, 47:231-260. 

23. Tobias JA, Sheard C, Pigot AL, Devenish AJ, Yang J, Sayol F, 
Neate‐Clegg MH, Alioravainen N, Weeks TL, Barber RA, Walkden 
PA: AVONET: morphological, ecological and geographical data 
for all birds. Ecol Lett 2022, 25:581-597. 

24. Nyffeler M, Şekercioğlu ÇH, Whelan CJ: Insectivorous birds 
consume an estimated 400–500 million tons of prey annually. 
Sci Nat 2018, 105:1-13. 

25. Grames EM, Montgomery GA, YoungVesh C, Tingley MW, Elphick 
CS: The effect of insect food availability on songbird 
reproductive success and chick body condition: evidence from 
a systematic review and meta-analysis (Available from), Ecol Lett 
2023, 26:658-673, https://doi.org/10.1111/ele.14178 

26. Reif J, Hanzelka J: Continent‐wide gradients in open‐habitat 
insectivorous bird declines track spatial patterns in agricultural 
intensity across Europe. Glob Ecol Biogeogr 2020, 29:1988-2013. 

27. Spiller KJ, Dettmers R: Evidence for multiple drivers of aerial 
insectivore declines in North America. Condor 2019, 
121:duz010. 

28. Senapathi D, Fründ J, Albrecht M, et al.: Wild insect diversity 
increases inter-annual stability in global crop pollinator 
communities. Proc R Soc B 2021, 288:28820210212, https://doi. 
org/10.1098/rspb.2021.0212 

29. Grab H, Branstetter MG, Amon N, Urban-Mead KR, Park MG, 
Gibbs J, Blitzer EJ, Poveda K, Loeb G, Danforth BN: Agriculturally 
dominated landscapes reduce bee phylogenetic diversity and 
pollination services. Science 2019, 363:282-284, https://doi.org/ 
10.1126/science.aat6016 

30. Kavanaugh B, Manning P: Ivermectin residues in cattle dung 
impair insect-mediated dung removal but not organic matter 
decomposition. Ecol Entomol 2020, 45:671-678, https://doi.org/ 
10.1111/een.12838 

31. Yang LH, Gratton C: Insects as drivers of ecosystem processes. 
Curr Opin Insect Sci 2014, 2:26-32. 

32. Englmeier J, Mitesser O, Benbow ME, et al.: Diverse effects of 
climate, land use, and insects on dung and carrion 
decomposition. Ecosystems 2023, 26:397-411, https://doi.org/10. 
1007/s10021-022-00764-7 

33. Rohr JR, Civitello DJ, Halliday FW, et al.: Towards common 
ground in the biodiversity–disease debate. Nat Ecol Evol 2020, 
4:24-33, https://doi.org/10.1038/s41559-019-1060-6 

34.
•

Lees AC, Attwood S, Barlow J, Phalan B: Biodiversity scientists 
must fight the creeping rise of extinction denial. Nat Ecol Evol 
2020, 4:1440-1443, https://doi.org/10.1038/s41559-020-01285-z. 

This article was the )rst to explore the rise of extinction denial from a 
biodiversity science perspective. The authors propose three categories 
of denial used by extinction denialists and discuss ways to counter 
disinformation. 

35. Bennett WL, Livingstone S: The Disinformation Age. Cambridge 
University Press; 2021. 

36.
•

Hoofnagle, M & Hoofnagle, CJ: What is Denialism? ; 2007. Available 
at SSRN: 〈https://ssrn.com/abstract=4002823〉 or 〈http://dx.doi. 
org/10.2139/ssrn.4002823〉.. 

This paper was the )rst to de)ne and describe denialism, with speci)c 
relevance to science denialism. 

37. Oreskes N: The fact of uncertainty, the uncertainty of facts and 
the cultural resonance of doubt. Philos Trans R Soc A 2015, 
373:37320140455, https://doi.org/10.1098/rsta.2014.0455 

38. Goldberg RF, Vandenberg LN: Distract, delay, disrupt: examples 
of manufactured doubt from five industries. Rev Environ Health 
2019, 34:349-363, https://doi.org/10.1515/reveh-2019-0004 

39.
••

Ecker U, Roozenbeek J, van der Linden S, Tay LQ, Cook J, Oreskes 
N, Lewandowsky S: Misinformation poses a bigger threat to 
democracy than you might think. Nature 2024, 630:29-32. 

This commentary highlights the emerging threat of misinformation and 
how it broadly impacts science, politics, and human communities. 

40. Saunders ME, Janes JK, O’Hanlon JC: Semantics of the insect 
decline narrative: recommendations for communicating insect 
conservation to peer and public audiences. Insect Conserv 
Divers 2020, 13:211-213, https://doi.org/10.1111/icad.12406 

41. Diethelm P, McKee M: Denialism: what is it and how should 
scientists respond? Eur J Public Health 2009, 19:2-4, https://doi. 
org/10.1093/eurpub/ckn139 

42. Lewandowsky S: Climate change disinformation and how to 
combat it. Annu Rev Public Health 2021, 42:1-21. 

43. Mendy L, Karlsson M, Lindvall D: Counteracting climate denial: a 
systematic review. Public Underst Sci 2024, 33:504-520, https:// 
doi.org/10.1177/09636625231223425 

44. Moreno BM, Walker Wilson MJ: The psychology of science 
denialism and lessons for public health authorities. UMKC Law 
Rev 2023, 91:545-584. 

45. Montgomery GA, Dunn RR, Fox R, Jongejans E, Leather SR, 
Saunders ME, Shortall CR, Tingley MW, Wagner DL: Is the insect 
apocalypse upon us? How to find out. Biol Conserv 2020, 
241:108327. 

46. Sánchez-Bayo F, Wyckhuys KAG: Worldwide decline of the 
entomofauna: a review of its drivers. Biol Conserv 2019, 
232:8-27. 

47. Bell JR, Blumgart D, Shortall CR: Are insects declining and at 
what rate? An analysis of standardised, systematic catches of 
aphid and moth abundances across Great Britain. Insect 

6 Global Change Biology  

www.sciencedirect.com Current Opinion in Insect Science 2025, 68:101338 

https://doi.org/10.1111/gcb.13714
https://doi.org/10.1111/gcb.13714
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref13
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref13
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref13
https://doi.org/10.1111/icad.12733
https://doi.org/10.1111/icad.12733
https://doi.org/10.1111/gcb.15377
https://doi.org/10.1111/gcb.15377
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref16
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref16
https://doi.org/10.1111/1365-2656.13052
https://doi.org/10.1111/1365-2656.13052
https://doi.org/10.1007/s00442-019-04585-9
https://doi.org/10.1111/geb.13550
https://doi.org/10.1111/aec.13375
https://doi.org/10.1038/s41586-020-2531-2
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref22
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref22
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref22
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref23
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref23
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref23
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref23
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref24
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref24
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref24
https://doi.org/10.1111/ele.14178
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref26
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref26
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref26
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref27
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref27
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref27
https://doi.org/10.1098/rspb.2021.0212
https://doi.org/10.1098/rspb.2021.0212
https://doi.org/10.1126/science.aat6016
https://doi.org/10.1126/science.aat6016
https://doi.org/10.1111/een.12838
https://doi.org/10.1111/een.12838
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref31
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref31
https://doi.org/10.1007/s10021-022-00764-7
https://doi.org/10.1007/s10021-022-00764-7
https://doi.org/10.1038/s41559-019-1060-6
https://doi.org/10.1038/s41559-020-01285-z
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref35
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref35
https://ssrn.com/abstract=4002823
https://doi.org/10.2139/ssrn.4002823
https://doi.org/10.2139/ssrn.4002823
https://doi.org/10.1098/rsta.2014.0455
https://doi.org/10.1515/reveh-2019-0004
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref38
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref38
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref38
https://doi.org/10.1111/icad.12406
https://doi.org/10.1093/eurpub/ckn139
https://doi.org/10.1093/eurpub/ckn139
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref41
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref41
https://doi.org/10.1177/09636625231223425
https://doi.org/10.1177/09636625231223425
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref43
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref43
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref43
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref44
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref44
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref44
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref44
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref45
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref45
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref45


Conserv Divers 2020, 13:115-126, https://doi.org/10.1111/icad. 
12412 

48.
••

Dornelas M, Chase JM, Gotelli NJ, Magurran AE, McGill BJ, Antão 
LH, Blowes SA, Daskalova GN, Leung B, Martins IS, Moyes F, 
Myers-Smith IH, Thomas CD, Vellend M: Looking back on 
biodiversity change: lessons for the road ahead. Philos Trans R 
Soc 2023, 378:B37820220199, https://doi.org/10.1098/rstb.2022. 
0199. 

The authors review biodiversity change globally and highlight how dif-
ferent metrics and statistical approaches reveal different components of 
biodiversity change. 

49. Gaume L, Desquilbet M: InsectChange: comment. Peer 
Community J 2024, 4:e97, https://doi.org/10.24072/pcjournal.469 

50. Schneider L, Rebetez M, Rasmann S: The effect of climate 
change on invasive crop pests across biomes. Curr Opin Insect 
Sci 2022, 50:100895. 

51. Rumohr Q, Baden CU, Bergtold M, Marx MT, Oellers J, Schade M, 
et al.: Drivers and pressures behind insect decline in Central 
and Western Europe based on long-term monitoring data. PLoS 
One 2023, 18:e0289565, https://doi.org/10.1371/journal.pone. 
0289565  

Denial of insect biodiversity loss Saunders, Lees and Grames 7 

www.sciencedirect.com Current Opinion in Insect Science 2025, 68:101338 

https://doi.org/10.1111/icad.12412
https://doi.org/10.1111/icad.12412
https://doi.org/10.1098/rstb.2022.0199
https://doi.org/10.1098/rstb.2022.0199
https://doi.org/10.24072/pcjournal.469
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref49
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref49
http://refhub.elsevier.com/S2214-5745(25)00008-2/sbref49
https://doi.org/10.1371/journal.pone.0289565
https://doi.org/10.1371/journal.pone.0289565

	Understanding and counteracting the denial of insect biodiversity loss
	Introduction
	Evidence surrounding insect biodiversity loss
	Anthropogenic and environmental drivers of change
	Indicators: proxies for insect declines

	Denial of biodiversity loss
	Combatting denialism
	Recognise and engage with denialist tactics
	Rely on well-executed research
	Effectively communicate scientific uncertainty
	Build consensus and focus on biologically meaningful effects

	Data Availability
	Declaration of Competing Interest
	Acknowledgements
	References and recommended reading


