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Biological invasions / Invasive alien species (IAS)

¨Process by which non-native species are introduced 
and successfully establish in a new ecosystem where 
they may cause detrimental impacts” (CBD, 2009)

human activities

global change
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883 IAS recorded
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~ 14,000 exotic species

~ 3,182 exotic species (France)



Biological invasions: which species, where?



Invasive alien species: detrimental impacts worlwide

biodiversity and 
ecosystems

public health human well-being socio-economic 
activities



Invasive alien species: detrimental impacts worlwide

biodiversity and 
ecosystems

 major cause of recent extinctions

 2nd most important threat on biodiversity

public health human well-being socio-economic 
activities

competition, predation, habitat destruction,
overconsumption, disease transmission,…



Invasive alien species: detrimental impacts worlwide

biodiversity and 
ecosystems

public health

Tiger mosquito
(Aedes albopictus)

 vector of human diseases (e.g. yellow fever virus, 
dengue, Chikungunya and about thirty other viruses) 

human well-being socio-economic 
activities



Invasive alien species: detrimental impacts worlwide

biodiversity and 
ecosystems

public health human well-being

Brown tree snake
(Boiga irregularis)

 expensive power outages 
and electrical damage

socio-economic 
activities



Invasive alien species: detrimental impacts worlwide

biodiversity and 
ecosystems

public health human well-being socio-economic 
activities

 damage to food stocks and crops

 economic losses to industries



Invasive alien species: detrimental impacts worlwide

biodiversity and 
ecosystems

public health human well-being socio-economic 
activities

Red fire ant
(Solenopsis invicta)

 impacts on biodiversity, agriculture, 
cattle breeding, and anaphylactic shocks
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Paradox of biological invasions

• Invasion debt (50 years!)

• How do you measure impact?

• Who cares about ecological impacts anyways?

• Difficult/impossible to quantify and demonstrate a change

• Changes are usually gradual, tending to pass unnoticed
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Biological invasions: why studying their economic costs?

Courchamp et al. 2017 TREE

One way to quantify impacts, but also to 
touch non-scientists is to use a metrics that 

they are familiar with: currencies



Currency: a common and 

understandable metrics

Bradshaw et al. 2016 Sci Rep
Courchamp et al. 2017 TREE

Damage 
and losses

Management 
expenditures

Economic costs
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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

Biological invasions: why studying their economic costs?
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harmonize available information
& identify knowledge gaps

prioritize actions & coordinate
responses at relevant scales

Economic costs: need of a global overview



Economic costs: need of a global overview

No possible comparisons
No general trends/patterns
No consistent approach

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



harmonize available information
& identify knowledge gaps

prioritize actions & coordinate
responses at relevant scales

Economic costs: need of a global overview



harmonize available information 
& identify knowledge gaps

prioritize actions & coordinate 
responses at relevant scales

Economic costs: need of a global overview

More after the coffee break !!!


