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Summary  
Highlight of measures that provide the most cost-effective options to prevent the introduction, achieve early detection, rapidly eradicate and manage the species, 
including significant gaps in information or knowledge to identify cost-effective measures. 
Vespa velutina nigrithorax is an invasive alien species native to southeast Asia and widespread in many European countries. In the EU, the hornet has 
established viable populations in France, Spain, Portugal, Italy and Belgium. Nests have been detected in the UK in 2016, 2017 and 2018, but all have 
been rapidly destroyed and it is assumed that V. v. nigrithorax is currently absent from the UK (but notably present on the nearby Channel Islands). 
Marris et al. (2011a) comprehensively describe the drivers and pathways of introductions of this species. V. v. nigrithorax can spread by natural dispersal 
and human-mediated transportation of founder queens, given that queens are able to find refuges for overwintering in different materials (e.g. tree 
cavities and bark, soil, straw and hay), which are commonly transported between and within Member States. 
 
Since V. v. nigrithorax is classified as an invasive alien species of Union concern (Regulation 1143/2014) its importation, breeding, transportation and 
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release in the environment is prohibited. The development of public awareness campaigns, implemented by each Member State, will help reduce the risk 
of both un-intentional introductions and secondary spread of the species, but these are probably impossible to fully prevent. Control or management 
strategies within Member States or in part of their territory will require practitioners (pest controllers or bee inspectors for example) and stakeholders 
involved in the strategy to be trained to ensure implementation of good practices to prevent secondary spread of the species. 
 
Surveillance measures to support early detection rely on: i) the development of a surveillance strategy with specific targeting of relevant groups such as 
beekeepers and beekeepers’ associations, and ii) the development of a surveillance strategy based on a citizen science approach. The application of both 
measures maximises the probabilities of early detection of new V. v. nigrithorax populations, because beekeepers can detect the presence of the species 
in apiaries, while citizens can report the presence of hornets and nests in urban, rural and natural environments. Moreover, beekeepers are the 
stakeholders with the highest probability of detecting Asian yellow-legged hornets (where apiaries are present, the diet of V. v. nigrithorax often 
comprises a high proportion of Apis mellifera, honey bees). Therefore, the voluntary involvement of beekeepers allows the development of a sustainable 
surveillance strategy in each Member State. 
 
Following detection of V. v. nigrithorax individuals in a Member State or part of its territory, early nest detection and destruction should be implemented 
locally to enable rapid eradication. Different methods have been used in Europe for detecting V. v. nigrithorax colonies: i) traditional techniques based on 
the visual observation of flying hornets, and ii) technological innovative techniques for tracking hornets (harmonic radar or radio-tracking technologies) 
or detecting nests (thermal imaging cameras). The effectiveness of these techniques depends on the effort that can be dedicated, and on local 
characteristics, such as land cover. The establishment of a wide surveillance monitoring area around the incursion site enables the detection of other V. 
v. nigrithorax and associated nests. 
 
Member States with confirmed presence of V. v. nigrithorax should establish management strategies based on long-term nest destruction procedures, to 
decrease the impact of the species on the environment and on beekeeping activities. Nest destruction is currently implemented in France, Italy, Spain, 
Portugal and Belgium, and adequate resources should be identified by Member States to maintain this strategy. Trapping of hornets has been locally 
implemented by beekeepers and beekeepers’ associations, in particular spring queen trapping. However, this method is not selective towards non-target 
insect species and its application for management purposes can potentially create an impact on other insects, albeit population-level effects on these 
non-target species are unclear. The future development of selective baits and traps should underpin an integrated management strategy based on 
trapping and nest detection and destruction with reduced side effects. 
 
Although other control approaches have been suggested to limit the spread of V. v. nigrithorax, such as pheromone traps, biological control or poisoned 
baits, none of these methods are currently available or effective in controlling V. v. nigrithorax populations and have therefore not been addressed in this 
note. 
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Prevention of intentional introductions and spread – measures for preventing the species being introduced intentionally. This table is repeated for 
each of the prevention measures identified. If the species is listed as an invasive alien species of Union concern, this table is not needed, as the measure applies anyway. 
Measure description 
Provide a description of the measure, 
and identify its objective 

 

As the species is listed as an invasive alien species of Union concern, the following measures will automatically apply, in 
accordance with Article 7 of the EU IAS Regulation 1143/2014: 
Invasive alien species of Union concern shall not be intentionally:  
(a) brought into the territory of the Union, including transit under customs supervision;  
(b) kept, including in contained holding;  
(c) bred, including in contained holding;  
(d) transported to, from or within the Union, except for the transportation of species to facilities in the context of eradication;  
(e) placed on the market;  
(f) used or exchanged;  
(g) permitted to reproduce, grown or cultivated, including in contained holding; or  
(h) released into the environment. 
 
Also note that, in accordance with Article 15(1) – As of 2 January 2016, Member States should have in place fully functioning 
structures to carry out the official controls necessary to prevent the intentional introduction into the Union of invasive alien 
species of Union concern. Those official controls shall apply to the categories of goods falling within the Combined Nomenclature 
codes to which a reference is made in the Union list, pursuant to Article 4(5).] 
 
Therefore measures for the prevention of intentional introductions do not need to be discussed further in this technical note. 
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Prevention of un-intentional introductions and spread – measures for preventing the species being introduced un-intentionally (cf. Article 13 of 
the IAS Regulation). This table is repeated for each of the prevention measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

 

Public awareness campaign 
 
V. v. nigrithorax is highly adaptable to European climate conditions, thus the species has the potential to colonise 
many EU countries (Villemant et al., 2011a). The GB Risk Assessment for the species (Marris et al., 2011a) identified 
the following pathways of invasion: 
1. Natural spread of pest itself by flight. 
2. Movement of wood, wood products and bark (which are suitable for overwintering inseminated V. v. nigrithorax 
queens). 
3. Movement of goods that are suitable for overwintering inseminated V. v. nigrithorax queens (e.g. ceramic pottery 
associated with garden trade). 
4. Movement of soil associated with plant trade (suitable for overwintering inseminated V. v. nigrithorax queens; 
potentially nesting stages in soil). 
5. Fruit imports (e.g. grapes) (could transport adult V. v. nigrithorax using fruit as food source). 
6. Movement on freight containers and transport vehicles themselves (suitable for overwintering inseminated V. v. 
nigrithorax queens; could also carry worker hornets). 
7. Movement of honey bee colonies or beehives and supers for the purposes of trade (could transport adult V. v. 
nigrithorax). 
 
Many of the abovementioned pathways are difficult to manage due to their characteristics, but also the relevance of 
multiple pathways adds challenges. Consequently, the measure that could be applied to support the prevention of 
unintentional introductions and spread is the establishment of public awareness campaigns, which are also 
necessary for establishing effective surveillance strategies (see below). Public awareness campaigns can be 
implemented by using different tools (media campaigns, meetings with citizens and stakeholder groups, 
dissemination of information through newspapers or online websites, etc.) and at different levels (local, regional or 
national level). For instance, awareness campaigns were developed in the UK at least five years before the 
appearance of the first hornets and nests through the distribution of a species identification sheet produced by the 
National Bee Unit and the GB non-native species secretariat (Marris et al., 2011b) and the involvement of media1. 
Furthermore, although the species is not present in Croatia, several media articles targeted at the general public and 
at beekeepers have been published in the country in order to raise awareness of a possible invasion (Filipi et al., 

                                                            
1 https://www.theguardian.com/environment/2011/oct/17/asian-hornet-bee-killer-invasion 
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2016). 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

This measure, which has been applied in many EU countries both colonised and not by V. v. nigrithorax (e.g. Italy, 
France, Spain, Portugal, UK, Croatia), should be extended to all Member States and implemented at a national scale. 

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective  Neutral  X Ineffective  Unknown  

 
Public awareness campaigns have been adopted in many fields for various purposes (e.g. prevention activities on 
human health, marketing, political propaganda) and, when properly developed, are effective in reaching their 
objectives. This measure has also been applied in the field of biological invasions, increasing the awareness of 
people and their participation into surveillance schemes for invasive alien species (Wittenberg & Cock, 2001; 
McCaughan, 2015). For example, Roy et al. (2015) highlighted that the involvement of the national press was useful 
to increase the participation of the public and record more data concerning invasive alien species. While the 
application of this measure will increase the awareness of citizens on V. v. nigrithorax, increasing the possibility of 
preventing the unintentional introduction and spread of this species, it is unlikely to be fully effective. This measure 
needs to be seen as part of an effective early detection measure discussed below.  
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

This measure needs to be applied indefinitely. 

Resources required 1 

e.g. cost, staff, equipment etc. 
Resources required for the application of this measure involve the development of communication campaigns on 
the specific species or on invasive alien species in general, the production of leaflets and brochures, and 
dissemination of information through the media, newspapers, dedicated websites, etc. Costs for the 
implementation of public awareness campaigns depend on the adopted modalities, e.g. planned TV campaigns are 
more expensive (from fifty thousand euros to few millions) than online communication campaigns (from ten to 
twenty thousand euros) 2. Resources are also necessary to monitor and evaluate the effectiveness of the 
communications campaigns, which will improve the efficiency of this measure in the future. In addition, the 
presence in a Member State of projects or stakeholders already working on invasive alien species may allow to 

                                                            
2 https://yourbusiness.azcentral.com/average-cost-national-advertising-campaigns-26091.html 
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disseminate information on other invasive alien species, optimising the resources available. 
 
An example of the application of this measure in Italy is represented by the LIFE ASAP project3 (total budget of 
3,140,305.00 €) that seeks to limit the spread and impact of IAS in general, through public awareness and 
participation. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive X Neutral or mixed  Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
If communication campaigns are not exclusive for V. v. nigrithorax and include other IAS, this measure can have 
positive effects in the prevention of other IAS introductions, but also on increasing awareness of IAS by the public 
and changing behaviours of citizens (e.g. to not abandon/release of other IAS kept as pets). 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
In general, tackling IAS introductions and spread by acting on the prevention level is more accepted than 
eradication, control or management actions. 
 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 

No information available.  

                                                            
3 http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=5827 
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Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 
Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

 Well established X 

 
This measure has been widely applied in various fields, including biological invasions.  

 

 

Prevention of secondary spread of the species – measures for preventing the species spreading once they have been introduced (cf. Article 13 of the 
IAS Regulation). This table is repeated for each of the prevention measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

 

Training of key stakeholder groups including those involved in control/management of the species 
 
Once established in a Member State or part of a Member State territory, V. v. nigrithorax can spread into new non-
colonised areas by means of natural dispersal or accidental human-mediated transportation of founder queens 
(Robinet et al., 2017). The latter pathway allows the species to cross barriers and establish new populations many 
kilometres away from the colonised range. The measure of establishing and promoting a public awareness campaign 
foreseen in the previous section (Prevention of unintentional introductions and spread) should be maintained after 
the introduction and establishment of the species, in order to prevent secondary spread into new areas due to 
passive transportation of founder queens. The prevention of spread of V. v. nigrithorax by natural dispersal can only 
be attempted by applying management strategies of nest detection and destruction, as described in the following 
sections. 
 
New founder queens of V. v. nigrithorax search for carbohydrate substances during autumn, to gather resources for 
surviving the winter season (Monceau et al., 2014). These resources may be found in apiaries, such as the honey 
contained in the hives or on beekeeping equipment. In Italy, some hornets were detected inside honey bee colonies, 
between the inner cover and roof, or under the floor board (author’s observations). Beekeepers may move their 
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honey bee colonies during the year (nomadism), in order to allow their honey bees to collect resources from 
different plant species. The movement of honey bee colonies, or beekeeping equipment, from areas colonised by V. 
v. nigrithorax to areas where the species is not present may act as a potential driver for its spread. Specific 
awareness campaigns directed at beekeepers and beekeepers’ associations 4  may allow a decrease of the 
probabilities of expansion associated with this pathway. 
 
When V. v. nigrithorax is established in a country and control or management strategies are being implemented in 
the Member State or part of its territory, it is important to train stakeholders, or people involved in the strategies, to 
prevent secondary spread of the species. For example, during detection and eradication measures some hornets 
may survive nest destruction, therefore disposal procedures should avoid the transportation of nests or hornets into 
non-colonised areas. Training courses organised by the Member States where V. v. nigrithorax has established viable 
populations would promote networking with other Member States and promote increased knowledge of the 
operators involved in the management of the species. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

This measure should be applied at the national level in all Member States colonised by V. v. nigrithorax. 

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
Public awareness campaigns are fundamental to prevent the secondary spread of species and to increase the 
number of people and stakeholders involved in surveillance strategies (Wittenberg & Cock, 2001; McCaughan, 
2015). The publication of articles concerning V. v. nigrithorax on national and local newspapers in Italy has increased 
awareness and participation in monitoring schemes for detecting the presence of this hornet in many regions 
(Porporato et al., 2019).  
 
Training of stakeholders, especially beekeepers and others involved in control/management activities is important 
to establish good practices for nest destruction and procedures of disposal which, in turn, will effectively help 
prevent secondary spread of the species by these stakeholder groups. 
 

                                                            
4 https://www.vespavelutina.eu/it-it/news/ArticleID/50/Il-nomadismo-in-apicoltura-buone-pratiche-per-prevenire-il-trasporto-passivo-di-Vespa-velutina#prettyPhoto 

https://www.vespavelutina.eu/it-it/news/ArticleID/50/Il-nomadismo-in-apicoltura-buone-pratiche-per-prevenire-il-trasporto-passivo-di-Vespa-velutina#prettyPhoto


9 
 

While this measure is assessed as being effective, it is important to note that it will not stop all instances of 
secondary spread. 
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

This measure needs to be applied indefinitely.  

Resources required 1 

e.g. cost, staff, equipment etc. 
As already mentioned in the previous section (Prevention of unintentional introductions and spread), resources 
required for the application of this measure involve the development of communication campaigns on the species, 
or on invasive alien species in general, the production of leaflets and brochures, and dissemination of information 
through the media, newspapers, dedicated websites, etc.  
 
Specific communication campaigns targeting beekeepers and beekeepers’ associations would ensure the 
dissemination of information regarding the spread of the species into new areas due to movement of honey bee 
colonies or beekeeping equipment. Organising training courses for stakeholders and others involved in the 
control/management strategies of V. v. nigrithorax requires little resources.  
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive X Neutral or mixed  Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
When communication campaigns are not exclusive for V. v. nigrithorax and include other IAS, this measure can have 
positive effects in preventing spread of other species, but also in increasing public awareness of IAS and correcting 
wrong behaviours of citizens (e.g. abandonment/release of IAS kept as pets). No significant economic side effects 
are expected.  
 
The development of training courses for those involved in control/management strategies of the species allows 
establishing good practices for nest destruction and preventing collateral effects on the environment (e.g. 
involuntary and unnecessary dispersion of insecticide in the environment).  
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
In general, tackling IAS introductions and spread by acting on the prevention level is more accepted than 
eradication, control or management actions. 
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acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

No information available.  

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

 Well established X 

 
The establishment of public awareness campaigns has been widely applied in various fields, including biological 
invasions. There are limited examples of the application of training programs for stakeholders and others involved in 
control/management activities, but the approach is generally well established. Examples of training programs for V. 
v. nigrithorax are the courses developed in Italy5 or Spain6. 

 

 

Surveillance measures to support early detection - Measures to run an effective surveillance system for achieving an early detection of a new 
occurrence (cf. Article 16). This section assumes that the species is not currently present in a Member State, or part of a Member State’s territory. This table is repeated 
for each of the early detection measures identified. 
Measure description 
Provide a description of the measure, 

Beekeepers surveillance strategy 
 

                                                            
5 https://www.vespavelutina.eu/it-it/news/ArticleID/191 
6 http://avispaasiatica.es/vespa-velutina/cursos-formativos/ 

https://www.vespavelutina.eu/it-it/news/ArticleID/191
http://avispaasiatica.es/vespa-velutina/cursos-formativos/
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and identify its objective The diet of V. v. nigrithorax is mainly composed of honey bees, in particular in areas and environments where honey 
bee colonies are present (Villemant et al., 2011b). Because apiaries represent attractive food resources for V. v. 
nigrithorax, beekeepers are the key stakeholders group that should be involved in surveillance strategies for this 
species. They not only have a high probability to detect the presence of hornets in their apiaries, but they are also 
directly (economically) affected by the presence of the species. 
 
Beekeepers could monitor the  potential appearance of V. v. nigrithorax through different approaches: i) setting 
traps regularly for detecting the potential presence of hornets, and ii) performing regular observations to detect the 
potential presence of hunting hornets in apiaries. V. v. nigrithorax individuals are easily trapped during spring or 
autumn, when the hornets are seeking carbohydrate substances (Monceau et al., 2014). Both commercial traps for 
hornets and home-made traps are effective (Rojas-Nossa et al., 2018; National Bee Unit, 2019). The UK National Bee 
Unit has information, including a video, on how to make your own Asian Hornet monitoring trap.7 Home-made traps 
may be baited with different sugary substances, such as vinegar, wine, fruit juice and beer; the presence of alcohol is 
hypothesised to repel honey bees (Monceau et al., 2014). For example, in Italy, traps are baited mostly with cheap 
lager beer, which has proven effective in trapping V. v. nigrithorax (Demichelis et al., 2014). Traps can be hung in 
trees and on poles, in and around apiaries, at the height of a person (National Bee Unit, 2019), near water resources 
or in other habitats distant from apiaries (Monceau et al., 2012). During summer, carbohydrate-baited traps become 
less effective in trapping hornets. However, during this season, predation pressure on honey bee colonies increase, 
and regular observations in apiaries will promote the detection of V. v. nigrithorax hunting honey bees.  
 
The period of the year in which surveillance should be undertaken depends on activity rhythms of the hornets but, 
in general, should be from February/March to December (depending on climate conditions), with a combination of 
the two abovementioned strategies being used (setting traps and performing regular observations in apiaries). 
 
An example of a surveillance strategy based on trapping is the monitoring scheme adopted in Italy since 2007, 
before the colonisation of the country by V. v. nigrithorax. This strategy led to the detection of the first hornet 
sighting in Italy in 2012, even before the detection of their nests, which were reported in 2013 (Demichelis et al., 
2014). In the UK, the National Bee Unit co-ordinates an early detection system involving 120 sentinel apiaries across 
England and Wales located in and around entry risk points that are supplied with traps and bait, and they also 
engage with additional beekeepers through beekeeping associations (Marris, date unknown ca. 2012).  
 
Beekeepers are generally organised in regional and national associations; making them an ideal focal point to reach 

                                                            
7 National Bee Unit Bee Base page on Asian Hornet http://www.nationalbeeunit.com/index.cfm?sectionid=117 (trap factsheet = 
http://www.nationalbeeunit.com/downloadDocument.cfm?id=1056 ; Video on how to make a trap https://www.youtube.com/watch?v=CR6MUekAjMo) 

http://www.nationalbeeunit.com/index.cfm?sectionid=117
http://www.nationalbeeunit.com/downloadDocument.cfm?id=1056
https://www.youtube.com/watch?v=CR6MUekAjMo
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many beekeepers and need to be involved in the surveillance strategy. Consequently, the involvement of 
beekeepers’ associations is fundamental for: i) disseminating information to beekeepers and involving them in a 
surveillance strategy for V. v. nigrithorax; ii) pre-verification and screening of the reports received by beekeepers; iii) 
collecting information on the results of beekeepers monitoring activities; iv) acting as a connection point between 
beekeepers, research institutes and authorities. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

Given that V. v. nigrithorax is able to establish new populations many kilometres away from colonised areas, due to 
passive transport of founder queens, it is fundamental to develop a surveillance strategy at a national level. As such, 
the measure should be applied in the whole territory of each Member State. In northern Italy, where the measure 
has been used to monitor the presence and spread of V. v. nigrithorax, six regions were officially involved in 
monitoring programmes for the species, with a total area of about 118,452 km2 (Danielli & Bortolotti, 2018; Lioy et 
al., 2019b). The existence of high numbers of beekeepers per region and their widespread spatial distribution is 
advantageous for developing an efficient surveillance strategy with contained efforts and costs. Beekeepers in other 
European countries are also monitoring the presence/absence of V. v. nigrithorax by passive or active surveillance 
strategies (Laurino, 2019). 
 

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
The beekeepers’ surveillance strategy has been successfully applied in Italy to monitor the presence of V. v. 
nigrithorax (Danielli & Bortolotti, 2018; Lioy et al., 2019b). This system has promoted the detection of the Asian 
yellow-legged hornet during early stages of invasion (Demichelis et al., 2014; Bertolino et al., 2016), but also new 
outbreaks generated more than 100 km from the invasion front (authors’ personal communication, regarding the 
detection of the species in Veneto region in 2016 and in Tuscany region in 2017).   
 
The effectiveness of this surveillance strategy depends on the number of beekeepers involved in the monitoring 
activities. Dissemination of awareness raising material and engagement activities with beekeepers, undertaken both 
by national authorities and beekeepers’ associations, may increase their involvement. 
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

This measure needs to be applied indefinitely. 
 

Resources required 1 

e.g. cost, staff, equipment etc. 
The involvement of beekeepers and their associations on a voluntary basis, along with their wide distribution and 
their periodical activities in apiaries, allows the monitoring of new hornet occurrences at a sustainable cost. As such, 
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costs of this strategy are mainly related to equipment costs for monitoring activities and staff costs for the 
management of the surveillance programme (e.g. screening of reports). Many beekeepers and beekeepers’ 
associations are aware of the problems, and potential economic impacts, represented by the presence of V. v. 
nigrithorax and, in many cases, are already monitoring their apiaries.  
  

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive X Neutral or mixed  Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Trapping with bait may produce an impact on other non-target species at a local level, e.g. by capturing native 
hornets and wasp species, Diptera or Lepidoptera (Rodríguez-Flores et al., 2018; Rojas-Nossa et al., 2018). The use 
of baited traps at low densities and for brief periods of time might partially reduce these non-target impacts, 
although the development and availability of selective baited traps (e.g. pheromone-baited traps) is urgent for 
monitoring the presence of the species without impacting native insects. 
 
The establishment of an official surveillance strategy involving beekeepers and beekeepers’ associations may 
increase awareness of beekeepers, and contribute to increase the number of beekeepers that are available to 
monitor the presence of V. v. nigrithorax. No economic side effects are known. 
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
Beekeepers are concerned by the presence of V. v. nigrithorax, so they generally cooperate well in surveillance 
strategies and, in some cases, have even started a monitoring scheme under their own initiative. No significant 
oppositions by other stakeholders have been recorded. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 

The costs of inaction are extremely high in comparison to the costs of this measure. Aside from the potential 
economic losses associated with declines in honey bees, if the species is not detected during the first years of 
colonisation, a permanent control strategy based on nest detection and destruction should be implemented, which 
has significant economic costs. For example, nest destruction in a municipality in France in 2013 cost, on average, 
107 €/nest (Abeilles et Fleurs, 2014) and similar costs were noted in Italy by the LIFE STOPVESPA project 
(www.vespavelutina.eu). When thousands of nests are reported by citizens, such as in Galicia (Spain), where more 
than 26,000 nests were detected in 2017 (Rodríguez-Flores et al., 2018), costs increase dramatically. 
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Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 
Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

X Well established  

 
Beekeepers of many European countries are already monitoring the presence of V. v. nigrithorax or are aware of this 
problem, in particular in colonised countries or neighbouring states colonised by the species. However, the 
implementation of beekeepers’ surveillance strategies may not be uniformly undertaken in different Member States 
or official information regarding their implementation is not always available.  

 

 

Surveillance measures to support early detection - Measures to run an effective surveillance system for achieving an early detection of a new 
occurrence (cf. Article 16). This section assumes that the species is not currently present in a Member State, or part of a Member State’s territory. This table is repeated 
for each of the early detection measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Citizen science 
 
As for many other animal or plant species, the citizen science approach can be used to gather information about the 
presence and distribution of an invasive species in the environment (Maistrello et al., 2016). This measure could be 
used to monitor for the introduction of the Asian yellow-legged hornet, especially thanks to the prominence of this 
species assured by the media (Roy et al., 2015). The citizen science approach has the potential to reach citizens and 
stakeholders other than beekeepers. Consequently, this approach could be used in parallel with the beekeepers’ 
surveillance strategy, thus increasing the possibilities to detect the presence of this species in a Member State. 
 
Although V. v. nigrithorax is a hornet with particular characteristics, untrained eyes could misidentify this species as 
other native insects, in particular the European hornet Vespa crabro (Roy et al., 2015). In Italy, the LIFE STOPVESPA 
project developed a specific website form to collect data concerning V. v. nigrithorax. An analysis of the records 
reported by citizens through this initiative highlighted that 84% of the online received reports referred to species 
other than V. v. nigrithorax (Porporato et al., 2019). This high number of faulty reports should be taken into account 
when establishing a citizen science approach on V. v. nigrithorax, and species identification protocols should be 
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developed and established. 
 
Citizen science initiatives have been developed in other EU countries. In Belgium, the Vespa-watch project8 has been 
recently implemented to monitor the presence of this species through the iNaturalist platform. In Great Britain, the 
GB non-native species secretariat records data concerning the presence of invasive species in general, and a specific 
application (Asian Hornet Watch9) has been developed by the Centre for Ecology and Hydrology to record data on V. 
v. nigrithorax in the UK. They have also produced identification sheets for the public10. 
 
The Joint Research Centre of the European Commission (https://easin.jrc.ec.europa.eu/easin/) has developed the 
smartphone application “Invasive Alien Species in Europe”, which allows citizens to report the presence of invasive 
alien species of Union concern. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

The measure can be applied at a national, or even at a European level, and different examples are available for V. v. 
nigrithorax, both to record data by dedicated websites or smartphone applications (see examples in the section 
above).  
 
 

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
The citizen science approach has been successfully used for monitoring the presence of different taxa and also for V. 
v. nigrithorax. In the UK, the involvement of citizens allowed to retrieve data on V. v. nigrithorax presence and 
activate rapid eradication procedures11. This measure should ideally be applied together with the beekeepers’ 
surveillance strategy, in order to involve other stakeholders and citizens and increase the probabilities of detecting 
the presence of the species. 
 

Effort required 
e.g. period of time over which 

This measure should be applied indefinitely. 
 

                                                            
8 https://www.inaturalist.org/projects/vespa-watch 
9 https://play.google.com/store/apps/details?id=uk.ac.ceh.hornets&hl=en_GB 
10 http://www.nonnativespecies.org//alerts/index.cfm?id=4 
11 https://www.gov.uk/government/news/asian-hornet-uk-sightings-in-2018?utm_source=cec6c1f9-f157-4b1b-acee-
779da3e783f3&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate 

https://easin.jrc.ec.europa.eu/easin/
https://www.inaturalist.org/projects/vespa-watch
https://play.google.com/store/apps/details?id=uk.ac.ceh.hornets&hl=en_GB
http://www.nonnativespecies.org/alerts/index.cfm?id=4
https://www.gov.uk/government/news/asian-hornet-uk-sightings-in-2018?utm_source=cec6c1f9-f157-4b1b-acee-779da3e783f3&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate
https://www.gov.uk/government/news/asian-hornet-uk-sightings-in-2018?utm_source=cec6c1f9-f157-4b1b-acee-779da3e783f3&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate
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measure needs to be applied to have 
results 
Resources required 1 

e.g. cost, staff, equipment etc. 
Sighting-based information can be collected with no or little costs, but this depends on the amount of data 
collected, the procedure used for recording data (specific application or website development; use of available 
platforms), and the verification procedures implemented. Species identification may require verification by experts 
or other trained staff, which can represent a cost, if the verification procedure is not open access. Promoting the use 
of ongoing citizen science projects on surveillance strategies for invasive alien species in general, and V. v. 
nigrithorax in particular, would maximise positive results, reducing costs and effort. A constant effort on raising 
awareness is necessary in order to make this measure effective. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive X Neutral or mixed  Negative  
Social effects Positive X Neutral or mixed  Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
The citizen science approach allows citizens to collect a great number of species (invasive or not) observations, 
increasing their knowledge on biodiversity in general (species presence and distribution) and raising their awareness 
on invasive alien species. This generates a positive side effect at both the environmental and social level. Moreover, 
many wasp species are present worldwide, and some of these have become invasive in different countries. Engaging 
citizens in reporting wasp observations could increase the possibility of rapid detection of new invasion processes by 
other wasp species that are not present in Europe. 
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
The citizen science approach is generally well accepted by the public and other stakeholders.  

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 

No information available.  
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- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 
Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

 Well established X 

 
Citizen science has been widely used to monitor the presence and distribution of different taxa, and this approach 
has also been used to monitor the presence of invasive insect species, including V. v. nigrithorax (Roy et al., 2015; 
Maistrello et al., 2016). 

 

 

Rapid eradication for new introductions - Measures to achieve eradication at an early stage of invasion, after an early detection of a new occurrence 
(cf. Article 17). This section assumes that the species is not currently present in a Member State, or part of a Member State’s territory. This table is repeated for each of 
the eradication measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Location of nest and destruction 
 
Once an individual(s) has been detected, a combination of measures need to be applied together in order to locate 
the nest and then destroy it and all individuals. The options to undertake this integrated measure are discussed 
together here in one table. 
 
Colonies of V. v. nigrithorax are initiated by a single inseminated queen during spring, while reproductive individuals 
(males and gynes) start to emerge generally by the end of the summer (Monceau et al., 2014). The detection of 
nests before the beginning of the reproductive phase allows preventing the emergence of new founder queens that 
will be able to create new colonies after overwintering, thus avoiding the exponential increase of the population 
(Turchi & Derijard, 2018).  
 
Different options are available for nest detection, which can be divided into two macro-groups: i) traditional 
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techniques; ii) technological innovative techniques. These methods mainly rely on following the flying tracks of the 
hornets from feeding points (e.g. honey bee colonies, protein baits) to the location of the nest. 
 
Traditional techniques are based on the visual observation of free flying hornets, or on the triangulation of different 
individuals from at least two/three different points, in order to triangulate the flying directions of hornets and 
restrict the area for nest detection. Apiaries or artificial feeding points (protein baits with meat or fish) can be used 
as starting points for the visual observations. This method has been successfully used in the Balearic Islands (Spain) 
to detect the position of different V. v. nigrithorax nests (Leza et al., 2018). Although costless in terms of equipment, 
this technique requires a lot of work and time of trained people (Turchi & Derijard, 2018). 
 
Technological innovative techniques rely on the use of equipment for tracking hornets to their nests or for detecting 
the position of the colonies, decreasing the time of nest detection. Innovative methods that could be applied for 
detecting V. v. nigrithorax nests are: i) use of harmonic radar for tracking hornets; ii) use of radio-tracking for 
tracking hornets; iii) use of a thermal imaging camera for detecting nest position.  
 
A harmonic radar prototype has been successfully developed and used for tracking the flight of V. v. nigrithorax in 
the challenging hilly and woody environments of Liguria, Italy (Milanesio et al., 2016, 2017). The harmonic radar 
launches a wave at a fixed frequency and receives the second harmonic of the reflected signal, produced by a 
nonlinear device (a tag or transponder) mounted on the thorax of the hornet. This technique allows to discriminate 
the target from all other elements present in the environment. The real-time analysis of the received signals allows 
the observation of the digital track of the hornets, restricts the search area and increases the possibilities of nest 
detection. Hornets were generally trapped near apiaries, tagged and then released. This procedure does not require 
hornets to be anesthetized, and so the tagging time is short, animals are not stressed and they are able to fly away 
in a few seconds. Tagged hornets were able to fly for many days from apiaries, where they were hunting honey 
bees, back to their nest (Lioy et al., 2019b). Further details on this methodology are described in Milanesio et al. 
(2016, 2017). The harmonic radar was used in 2018 in two Italian outbreaks, many kilometres away from the 
invasion front, and detected the position of nests in a mean of 15.2 ± 6.8 radar-working hours (Maggiora et al., 
2019).  
 
The radio-tracking technique has been successfully used in France and the Island of Jersey (UK) for tracking V. v. 
nigrithorax and discovering nest positions (Kennedy et al., 2018). Hornets are trapped as in the harmonic radar 
technique; afterwards, they are cold anesthetized and tagged, by tying the tag (small VHF radio tags) under the 
hornet’s petiole, between the abdomen and thorax. Tagged hornets are first released in a recovery cage for at least 
10 minutes, and then released in the environment and followed by the use of a manual radio tracking receiver. 
Further details on this methodology are described in Kennedy et al. (2018). In these cases, the mean time necessary 
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to detect the position of the nests after hornet release has been estimated at 92 ± 37 min (Kennedy et al., 2018). 
 
The thermal imaging camera technology has been successfully used to monitor different taxa, including some insect 
species, and could potentially be used to detect the position of V. v. nigrithorax nests, which are usually hidden by 
vegetation or tree canopy (Al-doski et al., 2016). Social insects are able to control the temperature of their nests in 
order to ensure a favourable environment for themselves and their brood through social homeostasis (Schmolz & 
Lamprecht, 2004; Kovac & Stabentheiner, 2012). The use of a thermal imaging camera, especially at specific times of 
the day such as early morning or late evening, may allow nest detection as thermal anomalies against the 
background of tree canopies. The authors are aware that this technique has been tested on V. v. nigrithorax nests in 
Europe although, no publication that demonstrates its efficacy for this species is available at this time. 
  
Independent of the detection technique chosen, once detected, the nest must be destroyed and removed. Monceau 
et al. (2014) suggest that mechanical or chemical procedures with insecticides, or biocide gas like sulphur dioxide, 
injected directly inside the nest can be used. However, to be effective, all individuals, especially the queens, should 
be destroyed, so that the colony does not simply relocate. This activity can be performed either during day or night 
time, depending on the treatment modality implemented (mechanical removal, use of carbon dioxide or use of 
insecticide).  
Mechanical removal and the use of carbon dioxide are generally performed during the night, when all the hornets 
are inside the nest, and early in the season, when the dimension of the nest is limited. Mechanical removal has been 
applied in all the nests detected in the island of Majorca, Spain, by wrapping the nest in a container (e.g. tin, plastic 
bag), removing and destroying it mechanically (author’s personal observation).  
 
Daytime removal requires the use of persistent insecticide, in order to treat the hornets that were not inside the 
nest during treatment operations. This approach has been adopted in Italy to treat nests of large sizes that could not 
be mechanically removed by night. In these cases, telescopic poles were used to inject an authorized powder 
insecticide for hornets (e.g. pyrethroid) directly inside the nest. The amount of necessary insecticide per nest 
depends on nest dimension (LIFE STOPVESPA, 2016). 
 
The establishment of a surveillance area of some kilometres around the detected nest (see details in the 
beekeepers’ surveillance strategy table) is fundamental to evaluate the presence of other individuals or nests of this 
species. This surveillance area should be maintained for a few years, in order to evaluate the presence of viable 
populations of V. v. nigrithorax. The extension of this buffer area depends on local characteristics that could limit or 
favour the spread of V. v. nigrithorax (e.g. environmental and climatic suitability, presence of barriers). In Italy, a 
nearest-neighbour analysis of distances between different nests highlighted that 95% of the reported nests were 
located within 1.4-6.2 km from source sites (Lioy et al., 2019a). These values should be taken into account when 
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establishing buffer areas nearby new invasion sites. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

This measure should be applied at a local scale, after the species has been detected for the first time within a 
Member State or in a newly invaded area.  

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
All detection methods are effective in detecting hornets’ colonies. Traditional techniques generally require more 
time than technological innovative ones; however, by increasing the experience of the operators, the time required 
by the former can decrease. Depending on the season, sometimes one day is enough to detect the position of the 
nest with a trained team (M. Leza, pers. comm., 2017).  
 
Harmonic radar prototype has been effective in detecting nests of V. v. nigrithorax in Italy, both in colonised areas 
(high-density scenario) and in new outbreaks, where the density of nests and number of hornets is low (Maggiora et 
al., 2019). This technique has also proved effective in both woodlands and semi-urban areas. The advantages of the 
use of the harmonic radar in tracking hornets are: capability to operate in complex environments; tagged hornets 
are able to fly for many days given that the passive tags do not affect their flying capability (approximate tag weight 
< 20 mg); single tags are not expensive (about 0.20-0.30 €/tag). The disadvantages are: the costs for building a 
harmonic radar are currently high; although the harmonic radar is movable, the absence of roads limits its mobility 
(Maggiora et al., 2019). 
 
The methodology of radio-tracking has been effective in detecting nests of V. v. nigrithorax in France and in the 
island of Jersey, UK (Kennedy et al., 2018). As for the harmonic radar techniques, radio-tracking is effective in either 
woodlands or semi-urban areas. The advantages of this technique are: capability to operate in complex 
environments; the detection time of nests (92 ± 37 min) seems shorter than that of the harmonic radar technique 
(15.2 ± 6.8 radar working hours); the costs of all the equipment are low, despite single tags cost much more than 
harmonic radar tags (about 165 €/tag). The disadvantages are mainly related to the weight (222-280 mg) and 
dimensions of the tag: due to the presence of a battery, not all the tagged hornets are able to fly well with 
continuity. This could be a limitation during the beginning of colony development (spring and early summer), when 
workers are generally smaller than hornets born later in the season (Rome et al., 2015). 
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In some occasions, the use of thermal imaging cameras may increase the probabilities of nest detection. Their 
effectiveness in detecting V. v. nigrithorax should, however, be evaluated. 
 
Nest destruction is effective if all individuals, especially queens, are destroyed, so that the colony does not relocate 
its nest (Monceau et al., 2014) and if treatment modalities are performed following the right procedures (e.g. use of 
the correct dose of insecticide).   
 
As such, the combined measure of ‘location of nest and destruction’ could potentially be very effective in removing 
V. v. nigrithorax populations from a new invaded area, in particular when the invasion starts with one single founder 
queen. The early detection of individuals in the season, achieved by the implementation of wide surveillance 
strategies, is crucial to activate this measure before the month of September, which corresponds with the birth of 
gynes (potential new founder queens), and guarantee the effectiveness of the measure itself. The detection and 
destruction of the single nest before the reproductive phase would prevent colonisation of the area by the species.  
Due to the high reproductive potential of V. v. nigrithorax and its possible presence at low density levels, making it 
difficult to detect in some circumstances, intensive monitoring procedures should follow nest destruction for at least 
two years, in order to confirm the removal of the species from the invaded area. 
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

The measure should be applied indefinitely, and always immediately after the first detection of V. v. nigrithorax in a 
Member State or part of its territory. 
 

Resources required 1 

e.g. cost, staff, equipment etc. 
Resources required by this measure vary considerably on the basis of the method applied for nest detection (see 
section on effectiveness for some examples). Traditional techniques cost more in terms of staff and time for nest 
detection, while equipment costs are negligible. Technological innovative techniques potentially allow to reduce the 
time required for nest detection (improving the probabilities of detecting nests before the reproductive phase of the 
colony), but cost more in terms of equipment. Previous availability of equipment and trained staff in a Member 
State (e.g. harmonic radar in Italy, radio-tracking in UK) promotes the efficient use of the available resources and the 
containment of costs. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
The use of insecticides for nest destruction can potentially generate a negative effect on the environment, in 
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species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

particular if the biocide is not directly injected inside the nest, or if the product is dispersed in the environment. To 
avoid this, precautions can be taken during the application of the treatment and nests should be removed after 
colony extirpation. Alternatively, mechanical removal of nests or the development of innovative techniques (e.g. use 
of steam) will prevent negative effects on the environment. 
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
There is no evidence of this measure being perceived as unacceptable by stakeholders. On the contrary, preventing 
the establishment of V. v. nigrithorax is supported by stakeholders, such as beekeepers, environmental associations 
and the public in general. 
 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

Costs of implementing this measure are minimal in comparison to costs required to implement permanent control 
or management strategies to limit the spread and impacts of V. v. nigrithorax. See information provided in the 
Additional cost section of the Beekeepers surveillance strategy table. 

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

X Well established  

 
Almost all methodologies described for this measure have been used in different European countries to prevent the 
establishment of V. v. nigrithorax. Case studies in Italy (Milanesio et al., 2016, 2017; Maggiora et al., 2019), UK, 
France (Kennedy et al., 2018) and Spain (Leza et al., 2018) highlight that the described techniques are accepted and 
effective for the early detection of V. v. nigrithorax colonies. More information is needed on the efficacy of thermal 
imaging cameras in nest detection.  
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Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Long-term nest destruction strategy 
 
If the rapid eradication strategy fails, Member States colonised by V. v. nigrithorax should develop a long-term 
control/management strategy of nest destruction in order to reduce the environmental, social and economic impact 
of this species (Monceau et al., 2014). A long-term nest destruction strategy requires the development of 
procedures that allow to: i) record and verify reports of nest sightings (done by citizens, beekeepers, firefighters, 
etc.); ii) plan and execute nest destruction operations on verified records; iii) analyse the data and verify the efficacy 
of the management strategy. To be effective, this strategy should be coordinated at a local, or national level 
(Monceau et al., 2014), and the position of the destroyed nests should be reported to a single information point, in 
order to ensure centralised supervision in each Member State. 
 
Nest destruction operations can be performed through mechanical removal, use of carbon dioxide or use of 
insecticides (see details in the early detection and rapid eradication table). An analysis of the methodologies and 
insecticides authorised in each Member State should be performed before the implementation of this strategy. 
Nests of the Asian yellow-legged hornet are generally built on trees or buildings, at a great height from the ground 
(Rodríguez-Flores et al., 2018). In these cases, when using insecticides, nests can be treated from the ground by the 
use of telescopic poles or by using aerial ladder trucks. A small percentage of nests are built in bushes, manholes, or 
ground holes (Rodríguez-Flores et al., 2018); in these cases, treatment operations are more straightforward to 
implement (LIFE STOPVESPA, 2016). 
 
Nest destruction can be undertaken by: i) specialised trained teams or societies; ii) fire brigades or civil defence 
teams; iii) trained beekeepers. Nest destruction operations are not always easy, in particular when activities have to 
be performed in urban areas frequented by people. In these cases, the involvement of local police, or other 
authorities, is important for securing the operation areas. 
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Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

This strategy, which should be undertaken at a national level, is currently being applied in France (Monceau & 
Thiéry, 2017; Turchi & Derijard, 2018), Spain (Rodríguez-Flores et al., 2018), Portugal (Anonymous, 2018), Italy (Lioy 
et al., 2019a) and Belgium12, with different levels of effort and coordination.  

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective  Neutral  X Ineffective  Unknown  

 
This measure has been applied in France since the first years of Asian hornet colonisation in Europe (Monceau et al., 
2014), and has been implemented by other Member States following establishment of the species (Bertolino et al., 
2016; Rodríguez-Flores et al., 2018). However, despite the implementation of this measure by different Member 
States, V. v. nigrithorax continued to spread.  
 
In Italy, the significant effort dedicated to systematic and rapid nest destruction since the beginning of the country’s 
colonisation in 2013, among other variables (e.g. habitat suitability, climatic conditions), seems to have contributed 
to containing the spread of the species (Lioy et al., 2019b). Although V. v. nigrithorax may continue to spread after 
the implementation of this measure, long-term nest destruction is fundamental to limit the impact of the species on 
both the environment and on honey bee colonies, but also as a solution to public requests of nest removal. 
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

This measure should be applied permanently after the establishment of V. v. nigrithorax. 

Resources required 1 

e.g. cost, staff, equipment etc. 
A long-term management strategy for V. v. nigrithorax requires dedicated resources. These resources are primarily 
represented by personnel costs, given that nest destruction operations should be performed by trained people or 
specialised services. Operators should also have an insurance against any damages towards third parties and 
themselves. Moreover, if largely reliant on citizen science, citizens’ reports require dedicated staff for their 
verification and management, in particular from May to December. Personnel is also needed to analyse the data, 
verify the efficacy of the management strategy and centralise the reports in a single information point to provide a 
global overview of the situation in the Member State. 
 
Besides personnel costs, specific equipment is necessary for the implementation of this measure: telescopic poles, 

                                                            
12 https://vespawatch.be/about/management/ 

https://vespawatch.be/about/management/
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protective clothes, etc. To equip a team of two people it is necessary to foresee a cost of at least 1,000 €. High 
modulus carbon fibre telescopic poles able to reach nests in higher places (20-25 m from the ground) can cost more 
than 3,000 €/each, but their use increases the efficacy of the operations (pers. obs.). 
 
Turchi & Derijard (2018) report that, in France, a mean of 150,000 € is spent every year by each Department area for 
the application of this measure. The cost of implementation depends on the area colonised by the species and the 
number of nests detected every year. Rodríguez-Flores et al. (2018) highlight that in Galicia (Spain) more than 
26,000 nests were detected in 2017, which required a considerable effort in terms of resources and organisational 
capacity needed by the Member State. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
In order to not generate negative effects on the environment, caution should be paid to the use of insecticides for 
nest destruction: a treatment modality that allows introducing the insecticide directly inside the nest avoids the 
dispersion of biocides in the environment, thus reducing possible side effects. 
 
When activities are performed following the correct procedures (e.g. secure the area, involve local police for closing 
roads and warn people nearby that the nest will be treated), no impacts on public health are expected. 
  

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
Citizens and stakeholders generally accept this measure and nest destruction is, in many cases, directly requested by 
the public. Conversely, the non-application of the measure may lead to the rise of claims by beekeepers and 
complaints by the public. As mentioned above, introducing the insecticide directly inside the nests avoids the 
dispersion of biocides in the environment, thus increasing the acceptability of the measure. 
 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 

The cost of inaction is extremely high, as the species can increase its density, spread to nearby countries and 
generate important impacts on biodiversity and ecosystem services associated with pollinators. 
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- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 
Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive 
 

 Unresolved  Established but 
incomplete 

 Well established X 

 
This measure is currently applied in all the Members States colonised by V. v. nigrithorax. 
 

 

 

Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Trapping  
 
Hornets can be trapped using food bait traps (carbohydrates or proteins), both for monitoring or destructive 
purposes (Monceau et al., 2014). Trapping methods can be divided in two main categories: i) trapping of workers to 
protect apiaries; ii) trapping of queens to avoid the establishment of nests. Worker trapping is generally performed 
by means of protein baits (e.g. meat, fish) during summer or autumn. Once the predation pressure increases on 
honey bee colonies, worker trapping is not sufficient to limit V. v. nigrithorax population growth, and its use is 
mainly related to protecting apiaries (Monceau et al., 2013). 
 
Trapping of queens in spring or autumn with carbohydrate baits (e.g. beer, apple juice, vinegar) aims to decrease the 
number of founder queens in the environment, and consequently decrease the future number of nests. This method 
was used in the 1900s in New Zealand to control populations of European wasp Vespula germanica, although no 
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significant effect was observed in the population density in the following years (Thomas, 1960). Trapping of queens 
has been widely suggested and adopted by beekeepers and beekeepers’ associations in Europe against V. v. 
nigrithorax (Monceau et al., 2014; Rodríguez-Flores et al., 2018); however, the efficiency of this method in limiting 
populations of Asian yellow-legged hornet is doubtful (Monceau et al., 2012; Monceau & Thiéry, 2017). 
 
Despite some recent improvements (Couto et al., 2014; Wen et al., 2017),  no selective baits for V. v. nigrithorax are 
currently available, and therefore traps can generate an impact on native insect species (Rodríguez-Flores et al., 
2018; Rojas-Nossa et al., 2018). Consequently, given the lack of evidence concerning its efficacy and its potential 
impact on native insects, it is recommended that this measure should not be intensively applied for management 
purposes across all the territory Member States, at least until selective baits and traps are developed for V. v. 
nigrithorax. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

This measure is usually applied at a local level. It has been applied in different European countries colonised by V. v. 
nigrithorax, e.g. France, Italy, Spain and Portugal, with different effort. Some examples of application at local scale 
are available for France (Monceau et al., 2012; Monceau & Thiéry, 2017), Spain (Rodríguez-Flores et al., 2018; Rojas-
Nossa et al., 2018) and Italy (150 ha; Romano et al., 2019). 

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective  Neutral  X Ineffective  Unknown  

 
The effectiveness of trapping as a control tool for decreasing the density of V. v. nigrithorax has not been 
demonstrated. Trapping seems to be inefficient as a method to limit population spread and reduce density 
(Monceau et al., 2012; Monceau & Thiéry, 2017), although its application may reduce the impacts of the species. 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

This measure is generally applied during the activity period of the hornets, from February/March to December. 
Carbohydrate baits are used to catch queens during spring and autumn, whereas protein baits are used to catch 
workers in summer and autumn. 
 

Resources required 1 

e.g. cost, staff, equipment etc. 
Trapping of hornets is generally applied by individual beekeepers and performed using hand-made traps and baits. 
Costs are usually low and mostly related to purchasing equipment (traps and baits), and resources needed to 
allocate the necessary time for verifying the results and renewing the bait. An experiment of queen spring trapping 
performed in an area of 150 ha in Italy, using 40 bottle traps and involving 5 checks during spring, cost about 120 € 
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of equipment and 20 working hours of one person (Romano et al., 2019). 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Surveillance protocols with baited traps may not produce a serious impact on biodiversity, given the low density of 
baited traps used. However, given the lack of baits that are completely selective to V. v. nigrithorax, the application 
of this measure on a larger geographic scale and higher trapping intensity (as would be required for large scale 
management of the species) could potentially have a negative effect on native biodiversity, such as other wasps, 
Diptera and Lepidoptera (Rodríguez-Flores et al., 2018; Rojas-Nossa et al., 2018).  
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable  Neutral or mixed X Unacceptable  

 
Because of the bycatch effect, the extensive application of this measure could generate opposition from 
environmental associations and the general public, while the non-application of this measure can generate 
opposition from beekeepers and beekeepers’ associations.  

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

No information available.  

Level of confidence on the 
information provided 2 

Inconclusive 
 

 Unresolved X Established but 
incomplete 

 Well established  
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Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

 
The level of agreement concerning the application and effectiveness of this measure is low. 

 

 

Bibliography 3 

See guidance section 
Abeilles et Fleurs (2014). Lutte contre le frelon asiatique: des collectivités s’engagent aux côté des apiculteurs. Abeilles et Fleurs, 765, 20-23. 

Al-doski, J., Mansor, S. B., & Shafri, H. Z. B. M. (2016). Thermal imaging for pests detecting a review. International Journal of Agriculture, Forestry and 
Plantation, 2, 10-30. 

Anonymous (2018). Plano de Ação para a Vigilância e Controlo da Vespa velutina em Portugal. Comissão de Acompanhamento para a Vigilância, 
Prevenção e Controlo da Vespa velutina, Versão de janeiro de 2018, 41. http://www2.icnf.pt/portal/pn/biodiversidade/patrinatur/especies/n-
indig/vespa-asiatica-vespa-velutina/plano-de-acao. 

Bertolino, S., Lioy, S., Laurino, D., Manino, A., & Porporato, M. (2016). Spread of invasive yellow-legged hornet Vespa velutina (Hymenoptera: Vespidae) 
in Italy. Applied Entomology and Zoology, 51(4), 589-597. 

Couto, A., Monceau, K., Bonnard, O., Thiéry, D., & Sandoz, J. C. (2014). Olfactory Attraction of the Hornet Vespa velutina to Honeybee Colony Odors and 
Pheromones. PLoS ONE, 9(12), e115943. 

Danielli, S., & Bortolotti, L. (2018). Stop velutina Resoconto attività 2017. Apinsieme, 4, 38-45. 

Demichelis, S., Manino, A., Minuto, G., Mariotti, M., & Poporato, M. (2014). Social wasp trapping in north west Italy: comparison of different bait-traps 
and first detection of Vespa velutina. Bulletin of Insectology, 67(2), 307-317. 

Filipi, J., Drazic, M., & Kezic, N. (2016). Awareness of beekeepers and public of Vespa velutina arrival. Proceedings of the Velutina Task Force kickoff 
meeting, 18-20 February 2016, Grugliasco, Italy, 13. 

Kennedy, P., Ford, S. M., Poidaz, J., Thiéry, D., & Osborne, J. L. (2018). Searching for nests of the invasive Asian hornet (Vespa velutina) using radio-
telemetry. Communication Biology, 1(88), 1-7. 



30 
 

Kovac, H., & Stabentheiner, A. (2012). Does size matter? – Thermoregulation of ‘heavyweight’ and ‘lightweight’ wasps (Vespa crabro and Vespula sp.). 
Biology Open, 2012(1), 848-856. 

Laurino, D. (2019). Velutina Task Force: 3 years of activities. Proceedings of the International Conference Vespa velutina and other invasive invertebrates 
species, 22-23 March 2019, Turin, Italy, 16. 

Leza, M., Miranda, M. A., & Colomar, V. (2018). First detection of Vespa velutina nigrithorax (Hymenoptera: Vespidae) in the Balearic Islands (Western 
Mediterranea): a challenging study case. Biological Invasions, 20(7), 1643-1649. 

LIFE STOPVESPA (2016). Action E2: Guidelines on how to remove wasp nests from buildings and urban areas. Report produced by the LIFE STOPVESPA 
project, 12. https://www.vespavelutina.eu/it-it/download/materiale-del-progetto. 

Lioy, S., Manino, A., Porporato, M., Laurino, D., Romano, A., Capello, M., & Bertolino, S. (2019a). Establishing surveillance areas for tackling the invasion 
of Vespa velutina in outbreaks and over the border of its expanding range. NeoBiota, 46, 51-69. 

Lioy, S., Laurino, D., Manino, A., & Porporato, M. (2019b). The containment strategy for Vespa velutina in Italy: an integrated approach. Proceedings of 
the International Conference Vespa velutina and other invasive invertebrates species, 22-23 March 2019, Turin, Italy, 17-18. 

Maggiora, R., Milanesio, D., Saccani, M., & Bottigliero, S. (2019). An innovative harmonic radar system for tracking flying insects: the case of Vespa 
velutina. Proceedings of the International Conference Vespa velutina and other invasive invertebrates species, 22-23 March 2019, Turin, Italy, 27. 

Maistrello, L., Dioli, P., Bariselli, M., Mazzoli, G. L., & Giacalone-Forini, I. (2016). Citizen science and early detection of invasive species: phenology of first 
occurences of Halyomorpha halys in Southern Europe. Biological Invasions, 18, 3109-3116. 

Marris, G. Unknown. The Asian hornet – risks and responses. National Bee Unit. http://www.nonnativespecies.org/downloadDocument.cfm?id=731  

Marris, G., Brown, M. A., & Cuthbertson, A. G. (2011a). GB Non-native Organism Risk Assessment for Vespa velutina nigrithorax. 
http://www.nonnativespecies.org. Accessed 13 Jan 2016. 

Marris, G., Brown, M. A., Booy, O., & Roberts, S. (2011b). Asian hornet identification sheet - Version 1.1 of the 11/10/2011. 
http://www.nationalbeeunit.com/downloadNews.cfm?id=135. 

McCaughan, H. M. C. (2015). Raising public awareness of invasive fish. Section 7.4 in Collier, K. J., & Grainger, N. P. J. (eds.) New Zealand Invasive Fish 
Management Handbook. Lake Ecosystem Restoration New Zealand (LERNZ; The University of Waikato) and Department of Conservation, Hamilton, 
New Zealand, 156-162. 

Milanesio, D., Saccani, M., Maggiora, R., Laurino, D., & Porporato, M. (2016). Design of an harmonic radar for the tracking of the Asian yellow-legged 
hornet. Ecology and Evolution, 6(7), 2170-2178. 

Milanesio, D., Saccani, M., Maggiora, R., Laurino, D., & Porporato, M. (2017). Recent upgrades of the harmonic radar for the tracking of the Asian yellow-
legged hornet. Ecology and Evolution, 7(13), 4599-4606. 

Monceau, K., Bonnard, O., & Thiéry, D. (2012). Chasing the queens of the alien predator of honeybees: A water drop in the invasiveness ocean. Open 

http://www.nonnativespecies.org/downloadDocument.cfm?id=731


31 
 

Journal of Ecology, 2(4), 183-191. 

Monceau, K., Bonnard, O., & Thiéry, D. (2014). Vespa velutina: a new invasive predator of honeybees in Europe. Journal of Pest Science, 87(1), 1-16. 

Monceau, K., Maher, N., Bonnard, O., & Thiéry, D. (2013). Predation pressure dynamics study of the recently introduced honeybee killer Vespa velutina: 
learning from the enemy. Apidologie, 44, 209-221. 

Monceau, K., & Thiéry, D. (2017). Vespa velutina nest distribution at a local scale: An 8-year survey of the invasive honeybee predator. Insect Science, 
24(4), 663-674. 

National Bee Unit (2019). A Monitoring Trap for the Asian Hornet. Animal & Plant Health, 7. 
http://www.nationalbeeunit.com/downloadDocument.cfm?id=1056. 

Porporato, M., Laurino, D., Romano, A., Capello, M., Avagnina, A., Manino A., & Lioy, S. (2019). The experience of LIFE STOPVESPA reporting system up to 
2018. Proceedings of the International Conference Vespa velutina and other invasive invertebrates species, 22-23 March 2019, Turin, Italy, 46-48. 

Robinet, C., Suppo, C., & Darrouzet, E. (2017). Rapid spread of the invasive yellow-legged hornet in France: the role of human-mediated dispersal and the 
effects of control measures. Journal of Applied Ecology, 54(1), 205-215. 

Rodríguez-Flores, M. S., Seijo-Rodriguez, A., Escuredo, O., & Seijo-Coello, M. (2018). Spreading of Vespa velutina in northwestern Spain: influence of 
elevation and meteorological factors and effect of bait trapping on target and on non-target living organisms. Journal of Pest Science, 92(2), 557-565. 

Rojas-Nossa, S. V., Novoa, N., Serrano, A., & Calvino-Cancelo, M. (2018). Performance of baited traps used as control tools for the invasive hornet Vespa 
velutina and their impact on non-target insects. Apidologie, 49(6), 872-885. 

Romano, A., Capello, M., Lioy, S., Manino, A., & Porporato M. (2019). Effect of Vespa velutina queens trapping on honey bee colonies development. 
Proceedings of the International Conference Vespa velutina and other invasive invertebrates species, 22-23 March 2019, Turin, Italy, 31-32. 

Rome, Q., Muller, F. J., Touret-Alby, A., Darrouzet, E., Perrard, A., & Villemant, C. (2015). Caste differentiation and seasonal changes in Vespa velutina 
(Hym.: Vespidae) colonies in its introduced range. Journal of Applied Entomology, 139(10), 771-782. 

Roy, H. E., Rorke, S. L., Beckmann, B., Booy, O., Botham, M. S., Brown, P. M. J., Harrower, C., Noble, D., Sewell, J., & Walker, K. (2015). The contribution of 
volunteer recorders to our understanding of biological invasions. Biological Journal, 115, 678-689. 

Schmolz, E., & Lamprecht, I. (2004). Thermal investigations on social insects. In: Lörinczy, D. (eds.) The Nature of Biological Systems as Revealed by 
Thermal Methods. Hot Topics in Thermal Analysis and Calorimetry, Vol 5. Springer, Dordrecht. 

Thomas C. R. (1960). The European wasp (Vespula germanica Fab.) in New Zealand. Information series (New Zealand. Department of Scientific and 
Industrial Research), 27, 5-74. 

Turchi, L., & Derijard, B. (2018). Options for the biological and physical control of Vespa velutina nigrithorax (Hym.: Vespidae) in Europe: a review. Journal 
of Applied Entomology, 142(6), 553-562. 



32 
 

Villemant, C., Barbet-Massin, M., Perrard, A., Muller, F., Gargominy, O., Jiguet, F., & Rome, Q. (2011a). Predicting the invasion risk by the alien bee-
hawking yellow legged-hornet Vespa velutina nigrithorax across Europe and other continents with niche models. Biological Conservation, 144(9), 
2142-2150. 

Villemant, C., Muller, F., Haubois, S., Perrard, A., Darrouzet, E., & Rome, Q. (2011b). Bilan des travaux (MNHN et IRBI) sur l’invasion en France de V. 
velutina, le frelon asiatique prédateur d’abeilles. In : Barbançon, J. M., L’Hostis, M. (eds). Procedings of the Journée Scientifique Apicole, 11 Feb. 2011, 
Arles ONIRIS FNOSAD, Nantes, 3-12. 

Wen, P., Cheng, Y. N., Dong, S. H., Wang, Z. W., Tan, K., & Nieh, J. C. (2017). The sex pheromone of a globally invasive honey bee predator, the Asian 
eusocial hornet, Vespa velutina. Scientific Reports, 7, 12956. 

Wittenberg, R., & Cock, M. J. W. (2001). Invasive Alien Species: A Toolkit of Best Prevention and Management Practices. CAB International, Wallingford, 
Oxon, UK, xvii, 228. 

 
  



33 
 

 
Notes 
1. Costs information. The assessment of the potential costs shall describe those costs quantitatively and/or qualitatively depending on what information is available. This 
can include case studies from across the Union or third countries.  
 
2. Level of confidence13: based on the quantity, quality and level of agreement in the evidence. 
 

 

 

 

• Well established: comprehensive meta-analysis14 or other 
synthesis or multiple independent studies that agree.  
 

• Established but incomplete: general agreement although only a 
limited number of studies exist but no comprehensive synthesis 
and/or the studies that exist imprecisely address the question. 
 

• Unresolved: multiple independent studies exist but conclusions 
do not agree. 
 

• Inconclusive: limited evidence, recognising major knowledge 
gaps 

 
 
 
 
 

 
 
3. Citations and bibliography. The APA formatting style for citing references in the text and in the bibliography is used. 
e.g. Peer review papers will be written as follows: 
In text citation: (Author & Author, Year) 
In bibliography: Author, A. A., & Author, B. B. (Publication Year). Article title. Periodical Title, Volume(Issue), pp.-pp.  

(see http://www.waikato.ac.nz/library/study/referencing/styles/apa) 

                                                            
13 Assessment of confidence methodology is taken from IPBES. 2016. Guide on the production and integration of assessments from and across all scales (IPBES-4-INF-9), which is adapted from 
Moss and Schneider (2000). 
14 A statistical method for combining results from different studies which aims to identify patterns among study results, sources of disagreement among those results, or 
other relationships that may come to light in the context of multiple studies. 
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