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The Earth’s entomofauna seems in an ongoing state of

collapse. Insect decline could pose a global risk to key insect-

mediated ecosystem functions and services such as soil and

freshwater functions (nutrient cycling, soil formation,

decomposition, and water purification), biological pest control,

pollination services and food web support that all are critical to

ecosystem functioning, human health and human survival. At

present the attention for insect decline is low in all domains,

ranging from scientific research to policy-making to nature

conservation. Scientists made urgent calls to prioritise insect

conservation. An international treaty for global pollinator

stewardship and pollinator ecosystem restoration is urgently

needed to counteract the current crisis. A review of insect

pollinator conservation policies found that despite scientific

calls and public outcry to develop polices that addresses

declines, governments have not delivered such legislation, nor

have they met basic monitoring needs recommended by

experts.

Over the past decades, evidence has mounted that the

Earth’s entomofauna is in an ongoing state of collapse.

Globally, insects make up three quarters of animal and

plant species [1]. But these little things that run the world

[2] seem to have been widely overlooked in science,

nature conservation and environmental policy-making

and law-making. Insect abundance in protected nature

areas in Germany have fallen by 75% over the last 27 years

[3]. Strong declines were also found in Netherlands [4].

Guardian columnist George Monbiot [5] coined the term

‘insectageddon’ to warn that the impacts of global insect

collapse are more catastrophic than climate breakdown.

Although this term has been criticised as being overly

alarmist and unsubstantiated by data [6], entomologists

warn that insects are indeed disappearing before we even

have data [7]. Of the approximately 5.5 million insect

species, about 90% has not even been named, nor have

their roles in ecosystems been mapped. No global scien-

tific monitoring of insect abundance in the past and

present exists and there are no plans for systematic global

monitoring in the near future.

Insects decline is a major concern for human health

because essential micronutrients in our diet come from

insect-pollinator mediated crops [8,9� [101_TD$DIFF]] and because phy-

topharmaceuticals and nutritional supplements depend

on pollinators [9�]. A modelling analysis found that com-

plete removal of pollinators could increase global deaths

yearly from non-communicable and malnutrition-related

diseases by about 1.4 million (1.38–1.48) and disability-

adjusted life-years (DALYs) by about 27 million

(25.8–29.1), an increase of 2.7% for deaths and 1.1% for

DALYs [10].

The Global Assessment Report on Biodiversity and Eco-

system Services by the Intergovernmental Science-Policy

Platform on Biodiversity and Ecosystem Services

(IPBES) [11] concluded that the proportion of insect

species threatened with extinction is a key uncertainty.

Available evidence supports a tentative estimate of 10%

(established but incomplete). Of an estimated eight mil-

lion animal and plant species (75% of which are insects),

around one million are threatened with extinction. Local

declines of insect populations such as wild bees and

butterflies have often been reported, and insect abun-

dance has declined very rapidly in some places even

without large-scale land-use change, but the global extent

of decline is not known. A later systematic review
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estimates that worldwide over 40% of insect species is

threatened with extinction [12��].

Insect decline could pose a global risk to key insect-

mediated ecosystem functions and services such as soil

and freshwater functions (nutrient cycling, soil formation,

decomposition, and water purification), biological pest

control, pollination services and food web support that

all are critical to ecosystem functioning and human sur-

vival. Insect declines are expected to cascade onto eco-

system functioning and human well-being [2]. It could

have far reaching impacts also outside of the insect

realms, including loss of biodiversity higher-up in the

food-web (e.g. insectivorous birds) and impairment of

ecosystem resilience.

A review of the risks of pollinator decline for global food

security [9�] showed that globally at least 87 of major

food crops critically depend on insect pollination.

Together these account for 35% of the world food

production volume. Essential micronutrients in the

human diet (e.g. vitamins A and C, antioxidants, lyco-

pene, b-tocopherol and folic acid) come for 90–100%

from pollinator-mediated crops. In total, pollinator medi-

ated crops account for about 40% of global nutrient

supply for humans [13]. Many crops for fibre, fodder,

biofuels, timber, phytopharmaceuticals, dietary supple-

ments, as well as ornamental plants also critically depend

on pollinators [9�]. The loss of insect pollinators threa-

tens global food security, can worsen hidden hunger

(micronutrient deficiencies), can deprive society from

a range of non-food plant based resources, erodes

ecosystem resilience, and can destabilise ecosystems.

Possible impacts of global impairment of other key

insect-mediated ecosystem processes and services, espe-

cially those provided by aquatic and soil insects, are

poorly known.

Pesticides are a key driver of insect decline, especially

the so-called neonicotinoids (in short: neonics) [14–17].

Approved in more than 120 countries, neonics have

become the world’s most widely used insecticides,

making up about 40% of the global insecticide market.

In response to evidence of collateral damage to bees, in

2018 Europe partially banned 3 of 6 authorised neonics

for outdoor use in crops, but large scale use in green-

houses and use as biocide continued and regrettable

substitution by other neonics such as sulfoxaflor

occurred [18].

Given that neonics are persistent and water soluble, its

large scale prophylactic use has led to large scale pollution

of water and soils. The current scale of use of neonics also

has dramatic impacts on aquatic invertebrate life [19].

Hallmann et al. [20�] found that declines in insectivorous

birds are associated with high neonic concentrations in

Dutch surface water, hinting at cascading effects in the

food web. An analysis of multi-year nation-wide data on

breeding birds and pesticide use in the US confirmed

cascading effects for insectivorous birds [21��].

In 2015 the IUCN Task Force on Systemic Pesticides

published its World Wide Integrated Assessment (WIA)

of the impacts of systemic pesticides [22–26,27��,28,29].
An update of the WIA was published between 2017 and

2020 [30,31��,32,33]. The findings show that at the pres-

ent scale of world-wide use, the impacts of neonics on

insect pollinators and on terrestrial and aquatic insects,

cascade into impacts on population level and communi-

ties levels and put key ecosystem services such as

pollination, soil formation, soil nutrient cycling, water

purification and food web support at risk [31��].

At present the attention for insect decline is low in all

domains, ranging from scientific research to policy-mak-

ing to nature conservation. The UN Convention on

Biodiversity covers all ecosystems, species and genetic

resources. However, the Convention’s Strategic Plan

2011–2020 [34] does not specifically refer to insects or

pollinators but it emphasises restoration of ecosystem

services and habitats in general. A post-2020 global bio-

diversity framework is scheduled to be adopted at CBD’s

COP15 in 2021. Another important step at the interna-

tional level has been the IPBES thematic assessment on

pollinators, pollination and food production [35]. The

priority that IPBES gave to initiating a thematic assess-

ment on pollinators is a sign of the emerging realisation of

the global importance of pollinator decline.

An international treaty for global pollinator stewardship

and pollinator ecosystem restoration is urgently needed to

counteract the current crisis [9�]. Scientists made urgent

calls to prioritise insect conservation [36,37]. In 2018, the

EU Pollinators Initiative [38] started, but the European

Court of Auditors found that the Commission approach to

the protection of wild pollinators is inconsistent, policies

are flawed, and the Pollinators Initiative does not have the

tools and mechanisms to address those gaps [39�]. A

review of insect pollinator conservation policies in the

US found that despite scientific calls and public outcry to

develop policy that addresses declines, multi-state agree-

ments have not delivered such legislation nor met basic

monitoring needs recommended by experts [40��].
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Avilla C, Vidal S, Razinger J, Bazok R et al.: An update of the
Worldwide Integrated Assessment (WIA) on systemic
pesticides. Part 4: Alternatives in major cropping systems.
Environ Sci Pollut Res 2020:1-33 http://dx.doi.org/ [120_TD$DIFF]10.1007/
s11356-020-09279-x.

34. CBD: Strategic Plan for Biodiversity 2011–2020 and the Aichi
Biodiversity Targets. Convention of Biological Diversity; [121_TD$DIFF]2010 In: [122_TD$DIFF]
http://www.cbd.int/decision/cop/?id=12268.

35. IPBES: The assessment report on pollinators and food production. [109_TD$DIFF]
2016 In: https://www.ipbes.net/assessment-reports/pollinators.

36. Harvey JA, Heinen R, Armbrecht I, Basset Y, Baxter-
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