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Preamble 

Pandora is a first-line risk assessment scheme for the risks posed by pathogenic and parasitic 

(micro)organisms. It is the counterpart of Harmonia
+
, for potentially invasive (macro)organisms. Please refer 

to the following document for a full explanation on Harmonia
+
 and Pandora

(+)
. 

D’hondt B, Vanderhoeven S, Roelandt S, Mayer F, Versteirt V, Ducheyne E, San Martin G, Grégoire 

J-C, Stiers I, Quoilin S, Branquart E. 2014. Harmonia
+
 and Pandora

+
 : risk screening tools for 

potentially invasive organisms. Belgian Biodiversity Platform, Brussels. 
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C – Pandora : a screening procedure for pathogens 

Pandora is a first-line risk assessment scheme for pathogenic or parasitic (micro)organisms that may cause 

human health concerns, economic losses and/or environmental damage. It is an adapted version of Harmonia
+
,  

drawing on the same concepts. In contrast to Pandora
+
, Pandora does not refer to a particular host organism. 

The questionnaire is designed to suit (re)emerging diseases, referring to new infections that result ‘from the 

evolution or change of an existing pathogenic agent, a known infection spreading to a new geographic area or 

population, or a previously unrecognized pathogenic agent or disease diagnosed for the first time and which has 

a significant impact on animal or public health’ (OiE 2012a). This opposes to endemic diseases, which are 

already present in the area under assessment, and are not the focus of Pandora. 

C0 | Context 

Questions from this module identify the assessor and the biological, geographical & social context of the 

assessment. 

c01. Provide the name(s) of the assessor(s) :         

ccomm01. Comments :            

More info: 

Provide a (the) name(s) for the person(s) performing the assessment. 

c02. Provide the name of the pathogen under assessment :        

ccomm02. Comments :            

More info: 

Identify the biological entity under consideration. This can be a genus, species, subspecies or any other taxon. 

The organism under assessment will henceforth briefly be referred to as ‘The Pathogen’. 

The Pathogen may be a pathogen or parasite, of viral, bacterial, fungal or animal origin. 

c03. Define the area under assessment :          

ccomm03. Comments :            

More info: 

Identify the geographic entity under consideration. This can be defined as widely as from the local up to the 

international level. The area under assessment will henceforth briefly be referred to as ‘The Area’. 

Currently, much of the guidance refers to Belgium as The Area. When different, it may be necessary to search for 

analogous information. 
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c04. This assessment is considering potential impacts within the following domains : [ □ the environmental 

domain □ the cultivated plant domain □ the domesticated animal domain □ the human (health) 

domain □ (an)other domain]. 

ccomm04. Comments :            

More info: 

A target is an entity potentially bearing impacts from The Pathogen. Sectors that deal with specific targets are 

collectively referred to as a ‘domain’. 

Specify your targets of interest by choosing one or more domain. 

Targets from the ‘environmental domain’ refer to wild animals and plants, habitats and ecosystems. 

Targets from the ‘plant domain’ refer to cultivated plants (e.g. from agriculture, forestry, horticulture; i.e. crops, 

pastures, horticultural stock). 

Targets from the ‘animal domain’ refer to domesticated animals (e.g. from agriculture, aquaculture; i.e. production 

animals, companion animals).  

Targets from the ‘human domain’ refer to humans, the health of which is defined as a state of complete physical, 

mental and social well-being (and not merely the absence of disease or infirmity). 

Targets from the ‘other domain’ refer to targets that are not included in the domains above. 

 

 

 

C1 | Entry 

Questions from this module assess the likelihood for (re)emerging pathogenic agents to be (re)introduced into the 

environment of The Area. 

c05. The probability of The Pathogen to be introduced into The Area is [ ○ low ○ medium ○ high]. 

cconf01. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm05. Comments :            

More info: 

Estimate the probability that The Pathogen enters The Area from the outside, by any pathways, within the time 

span of a decade. 

Low : 0-33% probability (≈ expected to occur less than once every 30 years). Medium : 33-66% (once every 15 

to 30 years). High : 66-100% (within 15 years). 

Examples 

 Raccoon populations can reach high prevalence for the roundworm Baylisascaris procyonis, also in Europe (>70% among 
German raccoons; Kazacos 2001). If not present already, then the ongoing spread of the mammal from Germany to 
Belgium will almost certainly introduce Baylisascaris here. – HIGH 
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C2 | Exposure 

Questions from this module assess the pathways necessary for exposure of pathogenic agents to targets in The 

Area. 

c06. The Pathogen has a(n) [ ○ low ○ medium ○ high] probability to be maintained and spread in The 

Area. 

cconf02. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm06. Comments :            

More info: 

Pathogen maintenance & spread include processes of exposure, release & transmission among individual 

organisms (any species) or in the environment, ultimately creating a reservoir for the disease in The Area. 

Low : possibilities for The Pathogen to establish and spread in The Area are limited; expected prevalence of The 

Pathogen is low. Medium : possibilities to establish and spread are moderate; expected prevalence is medium. 

High : possibilities to establish and spread are good; expected prevalence is high. 

Examples : 

 The sylvatic cycle for anthrax (Bacillus anthracis) depends on mammal and avian scavengers feeding on herbivore 
carcasses (Dragon & Rennie 1995). This, and other conditions do not seem to be well-met in Western Europe. – MEDIUM 

 Phytophtora ramorum is a plant pathogen, for which sporulation conditions within The Netherlands do not seem to be 
suited as compared to, e.g., the United Kingdom (Leewis et al. 2013). – MEDIUM 

 The fungus Batrachochytrium, the causative agent of chytridiomycosis in amphibians, is presumably present on a wide 
variety of subtrates, including amphibians, but also waterfowl, water plants et cetera. These pose little barrier for the 
species to spread. – HIGH 

c07. The probability for The Pathogen to be transmitted from its reservoir to individual targets is [ ○ low ○ 

medium ○ high]. 

cconf03. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm07. Comments :            

More info: 

Indicate the likelihood for The Pathogen to spillover to target populations. 

If you are considering more than one domains, choose the worst of these cases. 

Low : transmission is highly unlikely because of a high separation in space and time. Medium : transmission is 

only likely given sufficient space and/or time. High : transmission is likely even with limited space and/or time. 

Examples : 

 American mink (Neovison vison) can act as a reservoir for various diseases. In their review, Barrat et al. (2010) estimate 
the risk of transmitting these diseases to farmed animal targets as rather low, compared to other diseases in the wildlife 
species reservoir. – LOW 

 Diverse routes of transmission are known for emerging diseases carried by alien deer (Böhm et al. 2007). Yet, in practice, 
these routes may not be easily bridged from deer to human targets: cf. meat consumption, faecal contact, through 
livestock. – MEDIUM 

 Where (alien) deer and livestock share access to agricultural pastures, vector-borne, faecal-oral and urinary-oral 
transmission routes render transmission of pathogens to animal targets likely (Böhm et al. 2007). – HIGH 
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C3a | Consequence: environmental targets 

Questions from this module qualify the consequences of The Pathogen on wild animals and plants, habitats and 

ecosystems. 

Impacts are linked to the conservation concern of targets. Native species that are of conservation concern refer to 

keystone species (e.g. heather, beech), threatened species (e.g. many orchids or butterflies) or emblematic 

species (e.g. ladybirds, squirrel). See, for example, Red Lists, protected species lists, or Annex II of the 

92/43/EEC Directive. Ecosystems that are of conservation concern refer to natural systems that are the habitat of 

many threatened species. These include natural forests, dry grasslands, natural rock outcrops, sand dunes, 

heathlands, peat bogs, marshes, rivers & ponds that have natural banks, and estuaries (see e.g. Annex I of the 

92/43/EEC Directive). 

Native species population declines are considered on the local scale: limited decline is considered as a (mere) 

drop in numbers; severe decline is considered as a (near) extinction. 

c08. The Pathogen has a [ ○ low ○ medium ○ high ] effect on native species individuals. 

cconf04. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm08. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on individuals from native species. 

Assume that an individual target becomes infected by The Pathogen, and estimate the consequence of this 

happening. 

Low : mild signs of disease, illness is short, recovery is complete. Medium : moderate signs of disease, illness is 

prolonged, recovery is incomplete. High : severe signs of disease, illness is lasting or results in death, recovery is 

unlikely. 

If no native host species exist in The Area, choose Low as an answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://ec.europa.eu/environment/nature/legislation/habitatsdirective/
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/
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c09. The Pathogen has a [ ○ no / very low ○ low ○ medium ○ high ○ very high] effect on native species 

populations. 

cconf05. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm09. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on environmental targets. 

Assume that The Pathogen becomes endemic in The Area. Then, estimate the likelihood for The Pathogen to 

infect some native species population within the time span of a year, and the consequence of this happening. 

Likelihood – Ideally corresponds to the following probabilities. Low : ]0-33% probability (≈ expected to occur less 

than once every 3 years). Medium : 33-66% (once every 1.5 to 3 years). High : 66-100% (more than once every 

1.5 years). 

Consequence – Low : at worst, limited population declines occur in species that are not of conservation concern. 

Medium : at worst, severe population declines occur in species that are not of conservation concern, or limited 

population declines occur in species that are of conservation concern. High : at worst, severe population declines 

occur in species that are of conservation concern. 

Likelihood and consequence can then become combined as follows: 

 

If no native host species exist in The Area, choose No as an answer. 

Examples 

 The tick Hyalomma aegyptium is primarily hosted by Testudo tortoises, which are alien to Belgium but have become 
established here. Only rarely, Hyalomma is found on other hosts in Europe, such as hedgehogs and hares (likelihood = 
low; Paştiu et al. 2012). Such occasional infection would presumably not lead to local decline in these species 
(consequence = low). – VERY LOW 

 The plant pathogen Phytophtora ramorum has a very broad host range, and new infections on native species in the 
Netherlands are frequently observed (Fagus, Quercus; likelihood = high). Sub-optimal conditions for sporulation appear to 
preclude significant damage to these species (consequence = medium; Leewis et al. 2013). -- HIGH 

 Batrachochytrium salamandrivorens is a fungal pathogen of amphibians that seems to spread rapidly (likelihood = high). It 
is lethal, and has devastated populations of the already-rare Fire salamander in the Netherlands (consequence = high; 
Martel et al. 2013). – VERY HIGH 

 American squirrel species have introduced Parapox virus into Europe. This causes squirrelpox, which is lethal to the native 
Red squirrel (Sciurus vulgaris) and has contributed to their decline and local extinction (likelihood = high; consequence = 
high; Strauss et al. 2012). – VERY HIGH 
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C3b | Consequence: plant targets 

Questions from this module qualify the consequences of The Pathogen on cultivated plants (e.g. crops, pastures, 

horticultural stock). 

It deals with both the quality of individual plants and the yield of plant populations. 

c10. The Pathogen has a(n) [ ○ inapplicable ○ low ○ medium ○ high ] effect on individual plants. 

cconf06. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm10. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on individual plants. 

Assume that an individual target becomes infected by The Pathogen, and estimate the consequence of this 

happening. 

Low : mild signs of disease, illness is short, recovery is complete. Medium : moderate signs of disease, illness is 

prolonged, recovery is incomplete. High : severe signs of disease, illness is lasting or results in death, recovery is 

unlikely. 

If The Pathogen is not a plant pathogen, choose Inapplicable (this omits the question from calculation). If no 

cultivated plant host species exist in The Area, choose Low as an answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Page 10 of 21 
 

c11. The Pathogen has a(n) [ ○ inapplicable ○ no / very low ○ low ○ medium ○ high ○ very high] effect on 

plant populations. 

cconf07. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm11. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on plant quality or yield. 

Several types of data can be used, outlined below. We advise to use the following data in decreasing order of 

preference (A>B>C). 

If The Pathogen is not a plant pathogen, choose Inapplicable (this omits the question from calculation). If no 

cultivated plant host species exist in The Area, choose No as an answer. 

A : Likelihood x Consequence – Assume that The Pathogen becomes endemic in The Area. Then, estimate the 

likelihood for The Pathogen to infect some plant target population within the time span of a year, and the 

consequence of this happening. 

 Likelihood : Ideally corresponds to the following probabilities. Low : ]0-33% probability (≈ expected to 

occur less than once every 3 years). Medium : 33-66% (once every 1.5 to 3 years). High : 66-100% (more than 

once every 1.5 years). 

Consequence : Refers to the signs of disease, duration of illness and recovery. Low : mild signs of 

disease, illness is short, recovery is complete. Medium : moderate signs of disease, illness is prolonged, 

recovery is incomplete. High : severe signs of disease, illness is lasting or results in death, recovery is unlikely. 

Likelihood x Consequence : Likelihood and consequence can then become combined as follows: 

 

B : Monetary – If available, costs of the disease to the government and agricultural sector may be used as a 

proxy. 

C : Expert opininon – If no appropriate data is available at all, a direct estimate is needed through expert opinion. 

Examples 

 Batrachochytrium is not a plant pathogen, but an animal pathogen. – INAPPLICABLE 

 The plant pathogen Phytophtora ramorum has a very broad host range, and new infections in the Netherlands are 
frequently observed (likelihood = high). Some ornamental species like Rhododendron and Camellia suffer leaf and branch 
die-back; mortality is regularly observed in Viburnum (consequence = high). – Data type A - VERY HIGH 
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C3c | Consequence: animal targets 

Questions from this module qualify the consequences of The Pathogen on domesticated animals (e.g. production 

animals, companion animals). 

It deals with both the well-being of individual animals and the productivity of animal populations. 

c12. The Pathogen has a(n) [ ○ inapplicable ○ low ○ medium ○ high] effect on the health (physical well-

being and welfare) of individual animals. 

cconf08. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm12. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on individual animals. 

Assume that an individual animal becomes infected by The Pathogen, and estimate the consequence of this 

happening. 

Low : mild signs of disease, illness is short, recovery is complete. Medium : moderate signs of disease, illness is 

prolonged, recovery is incomplete. High : severe signs of disease, illness is lasting or results in death, recovery is 

unlikely. 

If The Pathogen is not an animal pathogen, choose Inapplicable (this omits the question from calculation). 

Examples 

 Phytophtora is not an animal pathogen, but a plant pathogen. – INAPPLICABLE 

 Feline viral rhinotracheitis in cats may be severe in some cases (e.g. in kittens). – MEDIUM 

 Rabies is deadly to cattle. – HIGH 
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c13. The Pathogen has a(n) [ ○ inapplicable ○ no / very low ○ low ○ medium ○ high ○ very high] effect on 

the health (physical well-being and welfare) or production of animal populations. 

cconf09. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm13. Comments :            

More info: 

Indicate the burden of illness of the pathogen on animal populations (cf. the industry). 

Several types of data can be used, outlined below. We advise to use the following data in decreasing order of 

preference (A>B>C). 

If The Pathogen is not an animal pathogen, choose Inapplicable (this omits the question from calculation). If no 

domesticated animal host species exist in The Area, choose No as an answer. 

A : Likelihood x Consequence – Assume that The Pathogen becomes endemic in The Area. Then, estimate the 

likelihood for The Pathogen to cause an infection in targets, and the consequence of this happening. 

 Likelihood : Ideally refers to the incidence of disease (the number of new cases arising in a population 

over a given period). E.g., low : <1 infections per 100,000 animals per year; medium : 1-100 ; high : >100 

(based on Havelaar et al. 2010). Alternatively, one may use prevalence as a proxy. 

Consequence : Refers to signs of disease, duration of illness and recovery. Low : mild signs of disease, 

illness is short, recovery is complete. Medium : moderate signs of disease, illness is prolonged, recovery is 

incomplete. High : severe signs of disease, illness is lasting or results in death, recovery is unlikely. 

Likelihood x Consequence : Likelihood and consequence can then become combined as follows: 

 

B : Monetary – If available, costs of the disease to the government and agricultural sector may be used as a 

proxy. These include costs of control (culling, vaccination, compensation) and the loss of breeding animals, lost 

returns and damage to the market. E.g. at the scale of the Netherlands (Havelaar et al. 2010): very low : < 0.1 M 

Euro per year; low : < 1 M ; medium : 1-10 M ; high : 10-100 M ; very high : > 100 M. 

C : Expert opininon – If no appropriate data is available at all, a direct estimate is needed through expert opinion. 

Examples 

 Phytophtora is not an animal pathogen, but a plant pathogen. – INAPPLICABLE 

 The (inter)national economic consequences of Rabies disease in 2008 for France were estimated low by Dufour et al. 
(2011). – Data type C - LOW 

 The total direct costs of the Classical Swine Fever Outbreak in Belgium of 1997 (Limburg Province) were estimated at 
about 11 M Euro (Mintiens et al. 2001). – Data type B - HIGH 

 Foot-and-mouth disease may take on very severe epidemiological proportions, as exemplified by the 2001 United 
Kingdom outbreak, where 2,000 cases of the disease were reported on farms across the country, and 10 million sheep 
and cattle were killed preventively (Dufour et al. 2011). – Data type C - VERY HIGH 

 The net costs of the bluetongue BTV8 epidemic of 2006 and 2007 in the Netherlands were estimated at 32 M Euro (2006) 
and 164-175 M Euro (2007) by Velthuis et al. (2010). – Data type B - VERY HIGH 

 The overall cumulative incidence for the Bluetongue virus outbreak of 2007 in Belgium was estimated at 11.5% (cattle 
populations) and 7.5% (sheep; likelihood = high). Clinical sings are diverse; mortality is typically 10-20% but may reach 
70% in individual flocks (consequence = high; Méroc et al. 2009). – Data type A - VERY HIGH 
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C3d | Consequence: human targets 

Questions from this module qualify the consequences of The Pathogen on humans. 

It deals with human health, being defined as a state of complete physical, mental and social well-being and not 

merely the absence of disease or infirmity (definition adopted from the WHO; World Health Organization). 

c14. The Pathogen has a(n) [ ○ inapplicable ○ low ○ medium ○ high] effect on the health (physical, mental 

or social well-being) of individual humans. 

cconf10. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm14. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on individual humans. 

Assume that an individual human becomes infected by The Pathogen, and estimate the consequence of this 

happening. 

Low : hospitalization is rare, work loss is < 2 days, no persisting handicaps, low amounts of stress. Medium : 

hospitalization is rare, work loss of > 5 days is rare, few persisting handicaps, medium amounts of stress. High : 

hospitalization is frequent, work loss of > 5 days is frequent, persisting handicaps occur, high amounts of stress  

(based on Krause et al. 2008). 

If The Pathogen is not an animal pathogen, choose Inapplicable (this omits the question from calculation). If The 

Pathogen does not infect humans, choose No as an answer. 

Examples 

 Phytophtora is not an animal pathogen, but a plant pathogen. – INAPPLICABLE 

 Most cases of Salmonellosis last four to seven days, with people recovering without treatment. – LOW 

 Worms of the waterfowl-transmitted genus Trichobilharzia are essentially considered as not harmful to man, though very 
unpleasant (cf. swimmers’ itch; mental stress). – MEDIUM 

 Early symptoms of tick-transmitted Lyme borreliosis are fairly mild, though delayed or inadequate treatment can lead to 
more serious symptoms. – MEDIUM 

 Generally, the effects of parrot fever (Chlamydia psittaci) on humans are moderate. – MEDIUM 

 If untreated, rabies leads to death in humans. – HIGH 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.who.int/about/definition/en/print.html


  

Page 14 of 21 
 

c15. The Pathogen has a(n) [ ○ inapplicable ○ no / very low ○ low ○ medium ○ high ○ very high] effect on 

the health (physical, mental or social well-being) of the human population. 

cconf11. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm15. Comments :            

More info: 

Indicate the burden of illness of The Pathogen on human populations. 

Several types of data can be used, outlined below. We advise to use the following data in decreasing order of 

preference (A>B>C>D). 

If The Pathogen is not an animal pathogen, choose Inapplicable (this omits the question from calculation). If The 

Pathogen does not infect humans, choose No as an answer. 

A : Likelihood x Consequence – Assume that The Pathogen becomes endemic in The Area. Then, estimate the 

likelihood for The Pathogen to cause an infection in humans, and the consequence of this happening. 

Likelihood : Ideally refers to the incidence of disease (the number of new cases arising in a population 

over a given period. E.g., low : <1 infections per 100,000 humans per year; medium : 1-100 ; high : >100 (based 

on Havelaar et al. 2010). Alternatively, one may use prevalence as a proxy. 

Consequence : Refers to symptoms, duration of illness, recovery and the amount of stress involved. 

Low : hospitalization is rare, work loss is < 2 days, no persisting handicaps, low amounts of stress. Medium : 

hospitalization is rare, work loss of > 5 days is rare, few persisting handicaps, medium amounts of stress. High : 

hospitalization is frequent, work loss of > 5 days is frequent, persisting handicaps occur, high amounts of stress  

(based on Krause et al. 2008). 

Likelihood x Consequence : Likelihood and consequence can then become combined as follows: 

 

B : Monetary – If available, costs of the disease to the government and health sector may be used as a proxy. 

C : Mortality – An estimate of the case-fatality rate. E.g. very low : < 0.001 % ; low : < 0.01 % ; medium : 0.01-

0.1 %; high : 0.1-1 %; very high : > 1 % (based on Krause et al. 2008). 

D : Expert opininon – If no appropriate data is available at all, a direct estimate is needed through expert opinion. 

Examples 

 Phytophtora is not an animal pathogen, but a plant pathogen. – INAPPLICABLE 

 Bluetongue virus is a pathogen of ruminants, not of humans. – NO 

 Raccoons are ubiquitous hosts of the roundworm Baylisascaris procyonoides. Human infection may be through ingestion 
of soil-borne eggs or contact with faeces, e.g. children’s exploratory behavior (likelihood = low). Baylisascariasis typically 
results in fatal disease or severe sequelae (consequence = high). – Data type A - MEDIUM 

 In 2003, 617 cases of West-Nile Virus infection were reported among the 700,000 inhabitants or so of North Dakota state 
(likelihood = medium). 94 of these cases (15%) were classified as cases of neuroinvasive disease (forms of meningitis, 
encephalitis or acute flaccid paralysis), with some related deaths (consequence = high; Carson et al. 2006). – Data type A 
– HIGH 
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C3e | Consequence: other targets 

Questions from this module qualify the consequences of The Pathogen on targets not considered in modules 

B3a-d. 

c16. The Pathogen has a(n) [ ○ inapplicable ○ low ○ medium ○ high] effect on international trade and 

tourism. 

cconf12. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm16. Comments :            

More info: 

Indicate whether The Pathogen may indirectly invoke complications for free trade or tourism. 

Examples 

 The 2004 H5N1 epidemic had a clear negative impact on international tourist arrivals to Asian countries, though to a lesser 
degree than the SARS epidemic did (McAleer et al. 2010, Kuo et al. 2008). – MEDIUM 

 The 2003 SARS epidemic severely impacted international tourist arrivals to Asian countries (McAleer et al. 2010). – HIGH 

 The emergence of the lethal influenza strain H1N1 resulted in the estimated loss of almost a million overseas visitors to 
Mexico around 2009 (Rassy & Smith 2013). – HIGH 

c17. The Pathogen has a(n) [ ○ inapplicable ○ low ○ medium ○ high] effect on public attention and 

perception. 

cconf13. Answer provided with a [ ○ low ○ medium ○ high] level of confidence. 

ccomm17. Comments :            

More info: 

Indicate whether presence of The Pathogen may attract disproportional reactions from the general public and 

media. 

Examples 

 Anthrax (Bacillus anthracis) was used in a bioterrorism attack in September 2001, the reporting of which was covered in 
the news worldwide. Drawing on this connotation of fear, new occurrences of anthrax are likely to receive disproportionate 
attention. – HIGH 

 

 

 

 

C4 | Comments 

Use the following field to provide any comments or additions you may have on the assessment performed. 

 

ccomm18. Comments :           
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Addendum – Mathematical framework 

Please refer to the following reference for all details concerning the mathematical underpinnings shown below. 

D’hondt B, Vanderhoeven S, Roelandt S, Mayer F, Versteirt V, Ducheyne E, San Martin G, Grégoire J-C, 

Stiers I, Quoilin S, Branquart E. 2014. Harmonia
+
 and Pandora

+
 : risk screening tools for potentially invasive 

organisms. Belgian Biodiversity Platform, Brussels. 

Score aggregation 

Within modules 

Two possibilities for module score calculation are given. The choice should reflect the assessors’ objectives 

and conceptual approach of the invasion process. 

Arithmetic mean : the arithmetic mean (average) of the (re-scaled) ranks is taken. This approach allows for 

questions to be given different weights. 

Maximum : the maximum of the (re-scaled) ranks is taken. This approach does not allow for questions to be 

given different weights. 

Please select the method of calculation. 

 Entry score :    ○ Arithmetic mean ○ Maximum 

 Exposure score :   ○ Arithmetic mean ○ Maximum 

 Environmental consequence score : ○ Arithmetic mean ○ Maximum 

 Plant consequence score :   ○ Arithmetic mean ○ Maximum 

 Animal consequence score :   ○ Arithmetic mean ○ Maximum 

 Human consequence score :   ○ Arithmetic mean ○ Maximum 

 Other consequence score :  ○ Arithmetic mean ○ Maximum 

Among modules 

Aggregation of Entry & Exposure 

Several possibilities exist to combine the Entry score & Exposure score. 

Geometric mean : the geometric mean of the module scores is taken. This approach allows for modules to be 

given different weights. Zeros are allowed, which yield a mean of zero. 

Product : the product of the module scores is taken. This approach does not allow for questions to be given 

different weights. 

Please select the method of calculation. 

 Entry-Exposure score :    ○ Geometric mean ○ Product 

Aggregation of consequence 

The Environmental consequence score (EC), Plant consequence score (PC), Animal consequence score 

(AC), Human consequence score (HC) & Other consequence score (OC) can become aggregated in different 

ways. 

Maximum : the maximum of EC, PC, AC, HC and OC is taken. This approach does not allow for different 

weights to be given. 

Arithmetic mean : the arithmetic mean (average) is taken. This approach allows for domains to be given 

different weights. 
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Please select the method of calculation. 

 Consequence score :    ○ Maximum ○ Arithmetic mean 

Overall risk 

The Entry-Exposure score (see above) and the Consequence score (see above) may become aggregated by 

taking the product. This yields an ultimate score for the Invasion risk posed by the organism assessed. 

Weighting 

Within modules 

You can provide the weights by filling in the following table. Weights are equal by default. 

Q Keyword Weight Q Keyword Weight 

Entry Consequence: animal targets 

c05 introduced n/a c12 individual animals ____ 

Exposure c13 animal populations ____ 

c06 maintained and spread ____ Consequence: human targets 

c07 transmitted ____ c14 individual humans ____ 

Consequence: environmental targets c15 human population ____ 

c08 native species individuals ____ Consequence: other targets 

c09 native species populations ____ c16 trade and tourism ____ 

Consequence: plant targets c17 public attention and perception ____ 

c10 individual plants ____ 
   c11 plant populations ____ 
   

 

Among modules 

Aggregation of Entry & Exposure 

These modules can be given different weights, which may affect the calculation of the geometric mean (see 

above). Weights are equal by default. 

You can provide the weights by filling in the following table. 

Module Weight 

C1 Entry ______ 

C2 Exposure ______ 

 

Aggregation of consequence 

These modules can be given different weights, which may affect the calculation of the arithmetic mean (see 

above). Weights are equal by default. 

You can provide the weights by filling in the following table. 

Module Weight 

C3a Consequence: environmental targets ______ 

C3b Consequence: plant targets ______ 

C3c Consequence: animal targets ______ 

C3d Consequence: human targets ______ 

C3e Consequence: other targets ______ 

  



  

Page 18 of 21 
 

Addendum – References 

Note : this is a the full reference list taken from  

D’hondt B, Vanderhoeven S, Roelandt S, Mayer F, Versteirt V, Ducheyne E, San Martin G, Grégoire J-C, 

Stiers I, Quoilin S, Branquart E. 2014. Harmonia
+
 and Pandora

+
 : risk screening tools for potentially invasive 

organisms. Belgian Biodiversity Platform, Brussels. 

Not all references listed below are mentioned in the text above. 

 

Adriaens et al. (2012) Invasieve exoot zorgt voor snelle achteruitgang van inheemse lieveheersbeestjes. Natuur.focus 11: 100-107. 

Arntzen & Thorpe (1999) Italian Crested newts (Triturus carnifex) in the basin of Geneva: distribution and genetic interactions with 

autochtonous species. Herpetologica 55: 423-433. 

Arntzen & Wallis (1999) Geographic variation and taxonomy of crested newts (Triturus cristatus superspecies): morphological and 

mitochondrial DNA data. Contributions to Zoology 68: 181. 

Barrat et al. (2010) The accidental release of exotic species from breeding colonies and zoological collections. Revue Scientifique et 

Technique de l'Office International des Epizooties 29: 113-122. 

Blackburn et al. (2011) A proposed unified framework for biological invasions. Trends in Ecology and Evolution 26: 333-339. 

Böhm et al. (2007) Wild deer as a source of infection for livestock and humans in the UK. The Veterinary Journal 174: 260-276. 

Bonte et al. (2010) Occurrence, ecology and potential impact of the New Zealand wheat bug Nysius huttoni White (Hemiptera: Lygaeidae) 

in Belgium. Bulletin OEPP/EPPO Bulletin 40: 188–190. 

Boomsluiter (2013) Kijk op exoten (January 2013). Stichting Ravon. 

Boomsluiter (2013) Kijk op exoten (June 2013). Stichting Ravon. 

Bullock et al. (2012) Assessing and controlling the spread and the effects of common ragweed in Europe. Report ENV.B2/ETU/2010/0037 

of the European Commission. 

Campbell et al. (2006) Weed evolution after crop gene introgression: greater survival and fecundity of hybrids in a new environment. 

Ecology Letters 9: 1198-1209. 

Cardoen et al. (2009) Evidence-based semiquantitative methodology for prioritization of foodborne zoonoses. Foodborne Pathogens and 

Disease 6: 1083-1096. 

Carson et al. (2006) Long-term clinical and neuropsychological outcomes of West Nile Virus infection. Clinical Infectious Diseases 43: 

723–730. 

Chabrerie et al. (2010) Impact of Prunus serotina invasion on understory functional diversity in a European temperate forest. Biological 

Invasions 12: 1891-1907. 

Clements (2012) The biology of mosquitoes. Volume 3: transmission of viruses and interactions with bacteria. CABI publications. 

Closset-Kopp et al. (2007) When Oskar meets Alice: does a lack of trade-off in r/K-strategies make Prunus serotina a successful invader 

of European forests? Forest Ecology and Management 247: 120–130. 

CONTAM (EFSA Panel on Contaminants in the Food Chain) et al. (2010) Scientific Opinion on the effect on public or animal health or on 

the environment on the presence of seeds of Ambrosia spp. in animal feed. EFSA Journal 8: 1566. 

Dantas-Torres (2010) Biology and ecology of the brown dog tick, Rhipicephalus sanguineus. Parasites & Vectors 3: 26. 

Decocq (2007) Dynamique invasive du cerisier tardif, Prunus serotina Ehrh., en système forestier tempéré: déterminants, mécanismes, 

impacts écologiques, économiques et socioanthropologiques. Rapport final. 

D’hondt et al. (2014) Harmonia
+
 and Pandora

+
 : first-line screening tools for potentially invasive organisms, pathogens and parasites (in 

preparation). 

Dragon & Rennie (1995) The ecology of anthrax spores: tough but not invincible. The Canadian Veterinary Journal 36: 295-301. 

Dufour et al. (2011) A qualitative risk assessment methodology for scientific expert panels. Revue Scientifique et Technique de l'Office 

International des Epizooties 30: 673-681. 

Ellison & Parker (2002) Seed dispersal and seedling establishment of Sarracenia purpurea (Sarraceniaceae). American Journal of Botany 

89: 1024-1026. 

Ellstrand & Schierenbeck (2000) Hybridization as a stimulus for the evolution of invasiveness in plants? PNAS 97: 7043-7050. 

Fain (1990) Les Tiques de Belgique (Acari : Ixodoidea). Documents de travail de l'Institut royal des Sciences naturelles de Belgique. 

Farber & Kadmon (2003) Assessment of alternative approaches for bioclimatic modeling with special emphasis on the Mahalanobis 

distance. Ecological Modelling 160: 115-130. 

Fraser & Fraser (2010) A review of potential health hazards to humans and livestock from Canada geese (Branta canadensis) and 

Cackling geese (Branta hutchinsii). (Report prepared for) the Canadian Wildlife Service. 

Galey et al. (1992) Toxicosis in dairy cattle exposed to poison hemlock (Conium maculatum) in hay: isolation of Conium alkaloids in 

plants, hay, and urine. Journal of Veterinary Diagnostic Investigation 4: 60-64. 



 

Page 19 of 21 
 

Hammershøj et al. (2005) Danish free-ranging mink populations consist mainly of farm animals: evidence from microsatellite and stable 

isotope analyses. Journal for Nature Conservation 13: 267-274. 

Harrison & Symes (1989) Economic damage by feral American mink (Mustela vison) in England and Wales. In: Putman (1989) Mammals 

as pests. Kluwer. 

Hautier et al. (2011) Alkaloids provide evidence of intraguild predation on native coccinellids by Harmonia axyridis in the field. Biological 

Invasions 13: 1805-1814. 

Havelaar et al. (2010) Prioritizing Emerging Zoonoses in The Netherlands. PLoS One 5: e13965. 

Holmala & Kauhala (2006) Ecology of wildlife rabies in Europe. Mammal Review 36: 17-36. 

Kapel et al. (2006) Reproductive potential of Echinococcus multilocularis in experimentally infected foxes, dogs, raccoon dogs and cats. 

International Journal for Parasitology 36: 79-86. 

Kazacos (2001) Baylisascaris procyonis and related species. In: Samuel et al. (2001). Parasitic diseases of wild mammals (2nd edition). 

Iowa Sate University Press. 

Kelager et al. (2013) Multiple introductions and no loss of genetic diversity: invasion history of Japanese Rose, Rosa rugosa, in Europe. 

Biological Invasions 15: 1125-1141. 

Kinney & Wiruth (1976) Practical risk analysis for safety management. NWC Technical Publication 5865. 

Kuo et al. (2008) Assessing impacts of SARS and Avian Flu on international tourism demand to Asia. Tourism Management 29: 917-928. 

Krause et al. (2008) How can infectious diseases be prioritized in public health? EMBO reports 9: S22-S27. 

Leewis et al. (2013) Veldgids exoten. KNNV publishing. 

Lemaire (2013) Kijk op exoten (April 2013). Stichting Ravon. 

Lensink (1998) Temporal and spatial expansion of the Egyptian goose Alopochen aegyptiacus in The Netherlands, 1967–94. Journal of 

Biogeography 25: 251-263. 

Leuven et al. (2009) The river Rhine: a global highway for dispersal of aquatic invasive species. Biological Invasions 11: 1989-2008. 

Marsot et al. (2013) Introduced Siberian Chipmunks (Tamias sibiricus barberi) contribute more to Lyme borreliosis risk than native 

reservoir rodents. PLoS One 8: e55377. 

Martel et al. (2013) Batrachochytrium salamandrivorans sp. nov. causes lethal chytridiomycosis in amphibians. PNAS 110: 15325-15329. 

Mastrandrea et al. (2010) Guidance Note for Lead Authors of the IPCC Fifth Assessment Report on Consistent Treatment of 

Uncertainties. Intergovernmental Panel on Climate Change (IPCC). 

McAleer et al. (2010) An econometric analysis of SARS and Avian Flu on international tourist arrivals to Asia. Environmental Modelling & 

Software 25: 100-106. 

Méroc et al. (2009) Bluetongue in Belgium: episode II. Transboundary and Emerging Diseases 56: 39-48. 

Michiels et al. (2013) Seroprevalence of Mycoplasma gallisepticum in wild crows and geese in Belgium. Abstract book of the 5th 

Symposium of the Belgian Wildlife Disease Society (October 2013). 

Mintiens et al. (2001) Descriptive epidemiology of a Classical Swine Fever outbreak in the Limburg Province of Belgium in 1997. Journal 

of Veterinary Medecine B 48: 143-149. 

Muller et al. (2009) Occurrence, distribution and distinctive morphological traits of weedy Helianthus annuus L. populations in Spain and 

France. Genetic Resources and Crop Evolution 56: 869-877. 

Obsomer et al. (2013) Spatial disaggregation of tick occurrence and ecology at a local scale as a preliminary step for spatial surveillance 

of tick-borne diseases: general framework and health implications in Belgium. Parasites & Vectors 6: 190. 

Ognjenovic et al. (2013) Immunoproteomic characterization of Ambrosia artemisiifolia pollen allergens in canine atopic dermatitis. 

Veterinary Immunology and Immunopathology 155: 38-47. 

OiE (2012a) Glossary. In: OiE (2012) Terrestrial Animal Health Code. 

OiE (2012b) Section 2: Import Risk Analysis. In: OiE (2012) Terrestrial Animal Health Code. 

Pannwitz et al. (2010) Increased Prevalence of Trichinella spp., Northeastern Germany, 2008. Emerging Infectious Diseases 16: 936-

942. 

Paştiu et al. (2012) Zoonotic pathogens associated with Hyalomma aegyptium in endangered tortoises: evidence for host-switching 

behaviour in ticks? Parasites & Vectors 5: 301. 

Rassy & Smith (2013) The economic impact of H1N1 on Mexico’s tourist and pork sectors. Health Economics 22: 824-834. 

Rexrode & Jones (1970) Oak bark beetles – important vectors of oak wilt. Journal of Forestry 68: 294-297. 

Roy et al. (2008) Intraguild predation of the aphid pathogenic fungus Pandora neoaphidis by the invasive coccinellid Harmonia axyridis. 

Ecological Entomology 33: 175-182. 

Säumel & Kowarik (2013) Propagule morphology and river characteristics shape secondary water dispersal in tree species. Plant Ecology 

214: 1257-1272. 

Shimono & Konuma (2008) Effects of human-mediated processes on weed species composition in internationally traded grain 

commodities. Weed Research 48: 10-18. 

Singer et al. (2009) Rabies in northeastern Europe: the threat from invasive raccoon dogs. Journal of Wildlife Diseases 45: 1121–1137. 



  

Page 20 of 21 
 

Smit et al. (2007) Een invasie van de Nieuw-Zeelandse tarwewants Nysius huttoni in Nederland (Heteroptera: Lygaeidae). Nederlandse 

Faunistische Mededelingen 27: 51-70. 

Sparrius (2013) Kijk op exoten (January 2013). Stichting Ravon. 

Strauss et al. (2012) Invading with biological weapons: the importance of disease-mediated invasions. Functional Ecology 26: 1249-1261. 

Tavernier et al. (2011) WILDTOOL, a flexible, first-line risk assessment system for wildlife-borne pathogens. European Journal of Wildlife 

Research 57: 1065-1075. 

Téllez et al. (2008) The Water Hyacinth, Eichhornia crassipes: an invasive plant in the Guadiana River Basin (Spain). Aquatic Invasions 

3: 42-53. 

Thalmann et al. (2003) Effects of defoliation by horse chestnut leafminer (Cameraria ohridella) on reproduction in Aesculus 

hippocastanum. Trees 17: 383-388. 

van Delft (2012) Kijk op exoten (June 2012). Stichting Ravon. 

van Turnhout (2005) Het verdwijnen van de Duinpieper als broedvogel uit Nederland en Noordwest-Europa. Limosa 78: 1-14. 

Vanderhoeven et al. (2011) Perception and understanding of invasive alien species issues by nature conservation and horticulture 

professionals in Belgium. Environmental Management 47: 425-442. 

Veling (2012) Kijk op exoten (June 2013). Stichting Ravon. 

Velthuis et al. (2010) Financial consequences of the Dutch bluetongue serotype 8 epidemics of 2006 and 2007. Preventive Veterinary 

Medicine 93: 294-304. 

Welcomme (1988) International introductions of inland aquatic species. FAO Fisheries Technical Paper 294. 

  



 

Page 21 of 21 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	c01: 
	ccomm01: 
	c02: 
	ccomm02: 
	c03: 
	ccomm03: 
	c04-plant: Off
	c04-environmental: Off
	c04-animal: Off
	c04-human: Off
	c04-other: Off
	ccomm04: 
	c05: Off
	cconf01: Off
	ccomm05: 
	c06: Off
	cconf02: Off
	ccomm06: 
	c07: Off
	cconf03: Off
	ccomm07: 
	c08: Off
	cconf04: Off
	ccomm08: 
	c09: Off
	cconf05: Off
	ccomm09: 
	c10: Off
	cconf06: Off
	ccomm10: 
	c11: Off
	cconf07: Off
	ccomm11: 
	c12: Off
	cconf08: Off
	ccomm12: 
	c13: Off
	cconf09: Off
	ccomm13: 
	c14: Off
	cconf10: Off
	ccomm14: 
	c15: Off
	cconf11: Off
	ccomm15: 
	c16: Off
	cconf12: Off
	ccomm16: 
	c17: Off
	cconf13: Off
	ccomm17: 
	ccomm18: 
	mEntry: Off
	mExposure: Off
	mConsEnvironmental: Off
	mConsPlant: Off
	mConsAnimal: Off
	mConsHuman: Off
	mConsOther: Off
	mEntryExposure: Off
	mConsequence: Off
	wc06: 
	wc07: 
	wc08: 
	wc09: 
	wc10: 
	wc11: 
	wc12: 
	wc13: 
	wc14: 
	wc15: 
	wc16: 
	wc17: 
	wC2: 
	wC1: 
	wC3a: 
	wC3b: 
	wC3c: 
	wC3d: 
	wC3e: 


