
Les invasions biologiques : comment 
ça marche et avec quels impacts ?

19/01/2023

Christophe DIAGNE
christophe.diagne@ird.fr

Projet InvaCost : Les coûts économiques des invasions biologiques

Franck Courchamp
(DR CNRS) 



Biological invasions: an intriguing paradox

biodiversity and 
ecosystems

public health human well-being socio-economic 
activities

Invasive alien species have huge and multidimensional impacts worldwide…



Biological invasions: an intriguing paradox

biodiversity and 
ecosystems

public health human well-being socio-economic 
activities

Invasive alien species have huge and multidimensional impacts worldwide…

…yet, biological invasions are little known as a major problem
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One way to quantify impacts, but also to touch non-
scientists (including decision makers) is to use a metrics 

that they are familiar with: currency

‘Monetizing the impacts’ as a lever
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Currency: a common and 

understandable metrics

Bradshaw et al. 2016 Nature Comm
Courchamp et al. 2017 TREE
Diagne et al. 2020 NeoBiota
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Currency: a common and 

understandable metrics
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improve public
communication and 
compel policymakers 

increase prioritization in the 
global environmental agenda

support efficient and cost-
effective decision-making



Economic costs: a needed global overview

Ever-increasing studies show huge costs…
…but are restricted to particular taxa, areas or sectors

~ US$ 76.9 billion per year

~ AU$  between $2.31 and $3.77 billion per year

~ US$ 450 million per year



Control program of the 
invasive tiger mosquitoe 
in South America from 
1990 to 2030

100,000 yearly 
hospitalisations due to 
the Red Imported Fire Ant 
in the USA

Damages by the zebra and 
quagga mussels in Canadian 
lakes from 1991 to 1997

Yield losses in agriculture and health costs 
due to Ambrosia in Western Europe from 
2012 to 2017

Potential cost of the 
Brown Tree Snake if it 
were to invade this area

Management costs of invasive 
mammals in Australian islands 
in 1950

Waterways blocked by the 
floating primrose-willow in 14 
African countries since 1995
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Economic costs: a needed global overview

No common trends/patterns
No consistent approach
No general reommendations

• different temporal and spatial scales,
• different areas, sectors or taxa,
• different types of costs (damage vs management), 
• different methodologies, currencies,…

Potential cost of the 
Brown Tree Snake if it 
were to invade this area

Management costs of invasive 
mammals in Australian islands 
in 1950
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harmonize available information
& identify knowledge gaps

guide actions & coordinate
responses at relevant scales
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The InvaCost database

publicly accessible Collaborative
(120+ colleagues from 

more than 40 countries)

‘living’
(4 updates since the 

original version)

 13,553 cost entries (US$ 2017)

 900+ taxa

 ~180 countries
 ~2200 sourcesVersion 4.1: https://invacost.fr/

https://invacost.fr/
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from kingdom to species, 
vernacular name, etc.

Taxonomy (GBIF*)

*Global Biodiversity Information Facility 
[www.gbif.org]
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The InvaCost database

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



The InvaCost workshops 

November 12-15, 2019 near Paris (France)
47 attendees from 23 countries

November 7-11, 2022 Marrakesh (Morroco)
44 attendees from 29 countries

Fruitful – and ongoing - collaborations

 48 published manuscripts / 8 in revision
 > 20 international seminars/conferences
 Reports for different (non-scientist) audiences



Global economic costs of biological invasions

• based on InvaCost v1.0 (original database: 2,419 cost entries)

• using the invacost R package

• only the most robust subset (~55%) considered: ‘observed’ and
‘highly reliable’ cost data

Diagne et al. 2021 Nature



Insight 1: costs are massive 

A minimum of ~US$ 1,288 billion between

1970 and 2017

In 2017, costs are estimated to reach US$ 162.7 billion, more than…

… the gross domestic product
of 50 out of 54 African countries

… 20 times higher than the total
funds available in 2016–2017



Insight 2: costs are increasing

• Consistent three-fold increase each decade
• Higher increase for damage costs compared with management expenditures



Insight 2: costs are increasing

• Consistent three-fold increase each decade
• Higher increase for damage costs compared with management expenditures

 Cost reporting, awareness and knowledge increase

 Invasions increase (no sign of saturation)

 ‘Anthropisation’ increases (more introductions)

 Climate change increases (more establishments)

Seebens et al. 2017, Nature Communications



Insight 3: costs are unevenly distributed

(based on InvaCost v4.0)
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Management is very costly, but 
still worth, as losses are even 

more important

(based on InvaCost v4.0)
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Insight 3: costs are unevenly distributed

actual cost distribution?

bias/gaps in research effort?

(based on InvaCost v4.0)



Insight 4: costs are highly underestimated 

These costs are only the tip
of the iceberg
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Insight 4: costs are highly underestimated 

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

Not all impacts are known/monetized

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. salaries, ecosystem services)



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 cross-sectoral 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 cross-sectoral 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 the greatest concerns
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