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Black rat (Rattus rattus)

House mouse (Mus musculus)

Grey squirrel (Sciurus carolinensis)

Coypu (Myocastor coypus)

48 species (currently) recorded
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Invasive alien rodents: a major problem worldwide

biodiversity and 
ecosystems

e.g. Russel et al. 2020 Biol Inv
Sainsbury et al. 2020 Cons Sci Prac

• decline of native biota (plants, birds, invertebrates, mammals,…)
• disruption to ecosystem functioning
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biodiversity and 
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public health

e.g. Han et al. 2015 PNAS
Meerburg et al. 2009 Crit Rev Microbiol

• ~ 60 known zoonotic pathogens
• ~ 400 million human cases every year



Invasive alien rodents: a major problem worldwide

biodiversity and 
ecosystems

public health

human well-being

e.g. Garba et al. 2014 Plos One
Colombe et al. 2019 WHO Report

• up to 25% of house fires of unknown origin (USA)
• markers of low-social status and unsanitary conditions



Invasive alien rodents: a major problem worldwide

biodiversity and 
ecosystems

public health

human well-being socio-economic activities

e.g. Singleton et al. 2005 Biol J Linn Soc
Dossou et al. 2020 Biotech Agron Soc Environ

• damage to food stocks and crops
• economic losses to industries



Invasive alien rodents: a major problem worldwide

biodiversity and 
ecosystems

public health

human well-being

discrepancy between tremendous 
impacts and insufficient control efforts?

socio-economic activities
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Invasive alien rodents: why studying their monetary impacts?

Currency: a common and 

understandable metrics

Bradshaw et al. 2016 Sci Rep
Courchamp et al. 2017 TREE
Diagne et al. 2020 NeoBiota

improve public
communication and 
compel policymakers 

increase prioritization in the 
global environmental agenda

support efficient and cost-
effective decision-making

Damage 
and losses

Management 
expenditures

Economic costs
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Monetized impacts: a lack of global overview

harmonize available information
& identify knowledge gaps

prioritize actions & coordinate
responses at relevant scales

~ US$ 45 million per year~ US$ 1.9 billion per year



Scope & aims

First global synthesis of the documented 

economic costs of invasive alien rodents

Total/annual cost to human society over time?

Damage versus management?

Distribution across space and taxa?

Research and management implications?



The InvaCost database as an original resource

publicly 
accessible

collaborative
‘living’

(regularly updated)



The InvaCost database as an original resource

 13,123 cost entries (US$)

 750+ taxa
Version 4.0: https://invacost.fr/

 90+ countries
 ~2200 sources

65 descriptive fields
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The InvaCost database as an original resource

 13,123 cost entries

 750+ taxa
Version 4.0: https://invacost.fr/

‘invacost’ package
(Leroy et al. 2020 BioRXiv)

 90+ countries
 ~2200 sources

title, authors, 
publication year, etc.

Reference

from kingdom to species, 
vernacular name, etc.

Taxonomy (GBIF*)

spatial scale, time 
range, location, etc.

Study
type, sectors, method 

assessment, amount, etc.

Cost estimates

65 descriptive fields

https://invacost.fr/
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Data selection / processing

 only entries with ‘Rodentia’ in the “Order” column

 potential duplicates/overlaps are removed

 cost entries are homogenized on an annual basis

 only the most robust data are kept for analyses



Insights and conclusions

3 main insights 
today

But more in our 
preprint!!!



Insight 1: tremendous and increasing costs

Cost estimates

(per year)

potential

observed

US$ 3.28 billion 
between 1930 and 2018 

Increasing invasion 
opportunities, 

detections and reports
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Insight 2: uneven and biased distribution of costs

Only 12 species (out of 48!) 
with recorded costs

Castor canadensis (US$ 103.9 million; n = 15).

Ondatra zibethicus (US$ 378.1 million; n = 18 cost entries) 

undefined rats Rattus spp. (US$ 329.3 million; n = 82)

Rattus norvegicus (US$ 145.8 million; n = 29) 
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Insight 3: an underestimate burden

methodological and ethical limitations
(e.g. value of extinct species?)

conservative approach 
(only the most robust cost data)

hardly accessible cost information
(e.g. grey materials, unpublished documents)

geographic and taxonomic biases
(knowledge gaps)

lack of distinction between 
invasive and native species

often non-monetized losses
(e.g. crop reduction)



Research and management implications

Intensify research efforts towards under-reported regions and taxa

 incentivizing prevention and control efforts at multiple scales

Increase science-society interactions to improve cost reporting

 fostering partnerships for coordinated, adapted and sustainable management 

Evaluate cost-efficiency of past and current management strategies

 promoting biosecurity measures and refining local control strategies



Key home messages

Costs are tremendous, increasing, uneven… and largely underestimated

Springboard for more standardized, concerted and intersectoral efforts

Costs as an (additional) alert item towards the broader impacts of invaders



Key home messages

Costs are tremendous, increasing, uneven… and largely underestimated

Springboard for more standardized, concerted and intersectoral efforts

Costs as an (additional) alert item towards the broader impacts of invaders

It’s not all about money…

…(non-monetizable) biodiversity and sanitary 
issues are often the greatest concerns
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