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From a biological perspective
Å Biological invasions
ïA biological invasion happens when an organism arrives somewhere beyond its 

previous range of distribution (Williamson, 1996), and impacts upon indigenous 
species. Therefore, a biological invasion "produces a significant change in terms 
of community composition" (Cronk & Fuller 1996). 

Å Phases:
ï1. Arrival

Dispersal of individuals to a new recipient region.
ï2. Establishment

The non-native population persists by means of local reproduction and 
recruitment, may also involve local spread.

ï3.Integration
The new invader and the recipient region species respond to each other 
ecologically and evolutionarily (e.g. competition, new host, hybridisation). 
However, if the invader colonises a new habitat then integration may not 
necessarily occur.

ï4. Spread
The invader increases its geographical distribution within the recipient region.



Nile perch in the Lake Victoria
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Economic relevance of NIS: U.S. estimates

ïIntroductions of NIS (Pimentel, 2004):

Å50.000 NIS introductions in the history of US (corn, wheat, rice, 
other food crops, cattle, poultry and other livestock) provide 
more than the 98% of the food system for an economic value 
of approximately 800 billion$ per year.

ÅOther services includes introduction of exotic species for 
landscape restoration, biological pest control, sport, pets, food 
processing.

ÅNon indigenous species (how many? ) caused economic losses 
in forestry, agriculture, other environmental damages, 
kivestock and human diseases (refined value of previous 
estimates  at approx. 120 billion$ per year



Economics of biological invasions

ÅPerrings et al, 2002:
ïProduced by economic activities
ïGenerates economic consequences
ïMitigation: includes eradication and action to prevent 

the spread of invasive species (control measures on 
ǘǊŀŘŜΣ ǉǳŀǊŀƴǘƛƴŜΣ Χύ
ïAdaptation: implies some change in behavior to 

reduce the impact of invasion. Changing the crop mix 
to reduce the severity of a pest invasion is an example 
of this



Interactions or internal conditions?

ÅTensrule (10-10-10) for UK (Williamson). 
Unintentional introduction it is unlikely to generate 
harmful consequences.

ÅDisturbances: Pollution, pressures on the 
ecosystem from human activities may reduce the 
carrying capacity (i.e. the health status)

ÅExtroversion: Intensity on flows across the 
geographical boundaries of people and goods
(trade, tourism, migrations)



Hypothesis to be tested
1. Are disturbances and extrovesion good explanatories

for IAS?

2. If extrovesion due to trade is relevant, does the risk of
biological invasion varying across trade partners? 
(Costello, 2007) Costello et al. (2007) able to
distinguish on the case study of S.Francisco ōŀȅ άby
oceanέ !ǘƭŀƴǘƛŎκMediterranean, West Pacific, Indian
Ocean

3. Does Bioclimatic similarity count? 

GISD: Global Invasive Species Database 

(country, origin, invasion pathways, impacts and many
qualitative informations)  



1 ςDisturbance predictors  

ÅDependent: N of άrelevantέ L!{ from GISD data
ÅDisturbances indicators:
ïGDP per capita
ïPopulation density
ï(Area)
ïEcological deficit 
Å(dummy =1 if Biocapacity-Ecological footprint < 0

ïDomestic extraction of biomass
ïEnvironmental system health (ESI)
ïNBI (ESI)
ïProtected Areas
ïOverfishing



1 ςExtroversion predictors

Å5ŜǇŜƴŘŜƴǘΥ b ƻŦ άǊŜƭŜǾŀƴǘέ L!{ ŦǊƻƳ DL{5 
data

ÅExtroversion indicators:
ïTourists arrivals

ïAgricultural imports

ïManufactured imports

ïIsland



Negative binomial Poisson

ɰ[z values] ɰ[z values]

Island 0,41  [2,9]*** 0,31 [5,45]***

Population density 0,10  [2,2]** 0,18 [7,4]***

Overfishing 0,36  [2,72]*** 0,31 [4,32]***

Area -0,13  [-0,41] -0,18 [-1,21]

Agricultural imports 1,35  [2,09]** 0,99 [4,86]***

Manufacturing imports -1,16  [-2,23]** -0,89 [-4,79]***

Per capita GDP 1,46  [6,07]*** 1,48 [15,94]***

Ecological deficit 0,20  [1,8]* 0,27 [4,64]***

Protected areas 0,08  [2,14]** 0,10 [5,15]***

System Health 

(Biodiversity)
-0,32  [-3,26]*** -0,40 [-10,14]***

National Biodiversity 

Index
1,64  [5,03]*** 1,20 [8,37]***

Extraction of biomass 2,95  [9,16]*** 3,34 [21,25]***

Tourists 0,08  [3,43]*** 0,05 [4,49]***

Native sp. invaders 

elsewhere 
0,01  [1,78]** 0,01 [5,02]***

/lnalpha -2,31

alpha 0,09

Evidence that 
both disturbance 
and extroversion 
count as a 
predictor of 
invasiveness risk 



World wide classification of ecosystem bioclimatic characteristics: 
realm, ecoregiions, biomes



Defining Ecological maps of the world
ÅTropical and subtropical moist broadleaf forests;
ÅTropical and subtropical dry broadleaf forests;
ÅTropical and subtropical coniferous forest;
ÅTemperate coniferous forest;
ÅTemperate broadleaf and mixed forests;
ÅBoreal forests/taiga;
ÅTropical and subtropical grasslands, savannahs and shrublands;
ÅFlooded grasslands and savannahs;
ÅMontane grasslands and shrublands;
ÅTundra;
ÅMediterranean forests, woodlands and scrub;
ÅDesert and shrublands;
ÅMangroves;
ÅWater bodies.



Defining geopolitical maps

ÅWorld Bank classification of geeographic
areas:
ïSouth Asia (SAS) 

ïNorth America (NA)

ïMiddle-East and North Africa (MENA)

ïLatin America and Caribbean (LAC)

ïEurope and Central Asia (ECA)

ïSub-Saharan Africa (SSA)

ïEast Asia and Pacific (EAP), Oceania(O). 



Europe and C. A.

2 -Invasive potential
by trading partner
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Europe and C. A.

3 Invasive potential
by trading partner and 

bioclimatic proximity (weights)
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Weighting for bioclimatic proximity
ÅJaffe index (1986) to weight the data,  

(instead of shares on the total number 
of patents of different tecnologies, we 
consider shares of  ecoregions on the 
total land area of countries.
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New Zealand-France (p=0.93), 
Canada-Russia (p=0.95), 
Haiti-India (p=0.81), 
Madagascar-Guatemala (p=0.82), 
Algeria-Australia (p=0.85). 



Results
Not weighted Weighted

N observations 133 133 133 133

Log-likelihood -557.207 -537.559 -552.161 -532.696

Constant 2.935*** 2.807*** 2.936*** 2.761***

(SAS) -79.4 10-6* -8.17 10-6 307.1 10-6** 274.1 10-6**

(NA) 2.75 10-6 -0.753 10-6 74.4 10-6*** 40.3 10-6**

Middle-East and (MENA) 30.2 10-6 17 10-6 228.5 10-6*** 196.8 10-6***

Latin America and (LAC) -35.6 10-6** -37.2 10-6*** 14.9 10-6 -1.12 10-6

Europe and (ECA) 23.9 10-6** 6.95 10-6 5.78 10-6 8.07 10-6**

Sub-Saharian (SSA) -41.3 10-6 26.9 10-6 199.2 10-6 -122.8 10-6

and Pacific (EAP) 9.42 10-6 11.2 10-6 33.2 10-6 -36.8 10-6

Oceania (O) -40.7 10-6 -49.6 10-6 -665.5 10-6*** -511.1 10-6***

Infra-continental flows (Tot) 3.85 10-6*** - 4.77 10-6*** -

SAS infracontinental - 156.4 10-6 - 338.6 10-6

NA infracontinental - 8.56 10-6*** - 18.9 10-6***

MENA infracontinental - -69.7 10-6 - -103.3 10-6

LAC infracontinental - 55.3 10-6** - 238.3 10-6***

ECA infracontinental - 2.81 10-6* - 6.49 10-6***

SSA infracontinental - 173.1 10-6* - 316.2 10-6

EAP infracontinental - 15.9 10-6 - 20.3 10-6

O infracontinental - 380.4 10-6*** - 2336.4 10-6***

Ln alpha -0.6437 -0.9601 -0.6437 -0.9593



Conclusions
ÅAll taxa considered including marine, terrestrial, 

mammals, amphibian, insects, plants, etc.

ÅGeographic coverage (133 countries)

ÅOpenness counts (propagule hypothesis)

ÅLevel of disturbance concurrs to create conditions
facilitating biological invasion in a country.

ÅTrade is a determinant, agricultural imports seem
to count more (further analysis required)
Χ ŀƴŘ further investigation about
ÅTime dynamic it be estimated (lag between 
introduction-damages-discovering) and we observe 
cumulative effect (marginal costs decreasing over 
time)



References
Å Adams, Damian C; Lee, Donna J. 2007. Estimating the Value of Invasive Aquatic Plant Control: A 

Bioeconomic Analysis of 13 Public Lakes in Florida. Journal of Agricultural and Applied Economics. Vol. 39 
(0),  pp. 97-109. 

Å Batabyal, Amitrajeet A. 2006. A Rationale for the Differential Regulatory Treatment of Imports When 
Invasive Species Are a Potential Problem. Studies in Regional Science. Vol. 36 (1), pp. 179-87.

Å Born, Wanda; Rauschmayer, Felix; Brauer, Ingo. 2005. Economic Evaluation of Biological Invasions-A 
Survey. Ecological Economics. Vol. 55 (3),  pp. 321-36.

Å Connell J. H. (1978), Diversity in tropical rainforests and coral reefs, Science, 199, 1302-1310.

Å Costello, Christopher; Springborn, Michael; McAusland, Carol; Solow, Andrew. 2007. Unintended Biological 
Invasions: Does Risk Vary by Trading Partner? Journal of Environmental Economics and Management. Vol. 
54 (3), pp. 262-76. 

Å Dalmazzone, S., 2000. Economic factors affecting vulnerability to biological invasions. In: Perrings, C., 
Williamson, M., Dalmazzone, S. (Eds.), The Economics of Biological Invasions. Edward Elgar Publishing, 
Cheltenham, UK, pp. 17ς30.

Å Eiswerth, Mark E; Johnson, Wayne S. 2002. Managing Nonindigenous Invasive Species: Insights from 
Dynamic Analysis. Environmental and Resource Economics. Vol. 23 (3), pp. 319-42. 

Å Elton, C.E., 1958. The ecology of invasions by animals and plants. Chapman and Hall,

Å Esty, Daniel C., Marc Levy, Tanja Srebotnjak, and Alexander de Sherbinin. 2005. 2005 Environmental 
Sustainability Index: Benchmarking National Environmental Stewardship. New Haven: Yale Center for 
Environmental Law & Policy.

Å Etter R. J. and H. Caswell (1994), The advantages of dispersal in a patchy environment: Effects of 
disturbance in a cellular automaton model. In Eckelbarger K. J. and C. M. Young (eds), Reproduction, Larval 
Biology and Recruitment in the Deep-Sea Benthos, Columbia University Press, New York, 285-305.

Å Ewing B., S. Goldfinger, M. Wackernagel, M. Stechbart, S. M. Rizk, A. Reed and J. Kitzes. 2008. The 
Ecological Footprint Atlas 2008. Oakland: Global Footprint Network.



Thank you!
sergio.giaccaria@unito.it


