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[bookmark: _Toc4676560]The rating criteria were based on the EPPO Secretariat’s approach for commodity studies (EPPO, 2016) but adapted to the aim of the current project.

Criteria A – Association with the pathway
The pathways considered in the current study were plants for planting, cut trees and branches. The likelihood that the pest is associated with the pathway was assessed based on whether some life stages are associated with the main or secondary elements of the commodity (Table 1 and 2). The considered main elements of the commodity were roots, stem and branches (including wood and bark), while cones, fruit and soil or other growing medium, refered to the secondary elements of the commodity. For the evergreen plants, leaves were considered as a main element, while for the deciduous plants they were considered as a secondary element.

[bookmark: _Toc4676561]Table 1.
	Rating
	Whether the pest may be carried with plants for planting, cut trees and branches

	A1
	Yes, in or on the main elements, in a non-highly mobile life stage (not running or flying, but including crawling, e.g. egg, larvae, pupae), whether or not some stages may also be associated to the secondary elements.

	A2
	Yes, on the main elements (whether or not some stages may also be associated to the secondary elements), but in a highly mobile form (running or flying), i.e. it is difficult to judge if the life stages remain associated with the traded plants or plant parts.

	A3
	Yes, in a non-highly mobile life stage (not running or flying, but including crawling, e.g. egg, larvae, pupae), only on secondary elements, with no life stage associated to the main elements.

	A4
	No evidence of possible association.

	AU
	Unknown (insufficient information found to assess this).
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Table 2.
	Sub-rating
	Description
	Reason and use

	t (transfer possibilities through own mobility)
	The pest has highly mobile life stages and is more likely to transfer at destination. This covers pests that have flying, running (but not crawling) life stages, and pathogens transferred by contact or vectors, or via wind. Pests in some groups were always rated as ‘t’ (e.g. Diptera, Coleoptera). Pests in others were rated as ‘t’ only if there was specific information (e.g. airborne fungi, virus transmitted by a vector).
	To allow identification of species with a higher likelihood of transfer due to their mobility, estimated very broadly.

	g (agricultural crop)
	The pest is mainly associated with agricultural crops.
	To indicate pests with a higher likelihood of association with agricultural crops than with ornamental plants.

	*
	The pest needs a transmission means for transfer (i.e. for viruses and viroids, vector or other mechanism).
	To indicate whether the pest needs a transmission means for transfer.

	**
	The pest has life stages inside of plant tissue.
	To allow to discriminate pests with a higher likelihood of entry into the territory.



[bookmark: _Toc4676563]Criteria B – Host range
Criteria B aimed to rate the pests based on their host range (Table 3). A sub-rating was also included that specified whether the pest species is known to be associated with the focal plant species in the area at risk (Picea abies and Pinus sylvestris) (Table 4).
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	Rating
	Polyphagy level

	B1
	Hosts in several families (without consideration of the number of hosts, which is reflected in the host list).

	B2
	Several hosts, but only in the family Pinaceae.

	B3
	Hosts only in the genus Picea and/or Pinus.

	BU
	Unknown, information on hosts does not seem sufficient to answer this question.
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	Sub-rating
	Description
	Reason and use

	s (the focal species considered)
	Pests specified in the literature to be pests of Picea abies and/or Pinus sylvestris.
	To allow to identify pests with a higher likelihood of transfer to Picea abies and Pinus sylvestris than, e.g. pest only known to be associated with other species of Picea or Pinus.
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Criteria C - Climatic similarity
Criteria C aimed to assess the level of climatic similarity between the area at risk and the countries where a pest is known to be present. The assessment was carried out both for the present climate and using future climate scenarios for the time period around 2050.

The assessment of the climatic similarity was carried out using the CLIMEX software and the “match regional climate” algorithm, which compares the climate in “home” locations (area at risk) to the “away” locations (rest of the world) (Kriticos et al., 2015). The “match regional climate” algorithm compares the climatic variables between all the “away” locations to each of the “home” locations as a separate run and retains the best match from all the runs as a final result for each “away” location. The Composite Match Index (CMI), which ranges from zero (very low similarity) to one (very high similarity), was used to describe the climatic similarity.

The analysis was run using the default parameter settings of CMI (i.e. equal weighting of minimum, maximum and mean weekly temperatures, weekly rainfall pattern and total annual rainfall) in a 30-arc minute spatial resolution. The climatological data on the present climate (centred on 1975) and the future climate scenarios (ACCESS1-0 rcp85, CNRM-CM5 rcp85, GFDL-ESM2M rcp85 and NorESM1-m rcp85, all centred on 2050) were acquired from the CliMond climatic database (www.climond.org; Kriticos et al., 2012).

In the future climate analysis, the climatic variables in the “home” locations were set based on the future climate scenarios and the climatic variables in the “away” locations based on the present climate. The future climate analysis was run separately for all the four future climate scenarios and the best match of all the runs was used as the final result for each “away” location.

[bookmark: _Hlk22133088]Each “away” country was ranked from very low similarity (C5) to very high similarity (C1) based on the mean, and in some cases also maximum, CMI values of the individual “away” locations in the country (Table 5). For Russia, Canada, USA and China also each federal district, province, territory and state was ranked. Countries and other areas were separately ranked based on both the current climate and the future climate (Table 5 and 6). The highest rank among the countries or smaller areas (e.g. provinces), where the pest is known to be present was used as the final rating for the pest.
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	Rating
	The highest rank of the countries or other areas where the pest is known to be present 

	C1
	Very high similarity: the mean CMI value in the country or area is ≥ 0.9

	C2
	High similarity: the mean CMI value in the country or area is ≥ 0.8 and < 0.9

	C3
	Medium similarity: the mean CMI value in the country or area is ≥ 0.7 and < 0.8

	C4
	Low similarity: the mean CMI value in the country or area is ≥ 0.6 and < 0.7, or the mean CMI value in the country or area is < 0.6, but the maximum CMI value in the country is ≥ 0.7

	C5
	Very low similarity: the mean CMI value in the country is ≤ 0.6, and the maximum CMI value in the country is < 0.7
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	Sub-rating
	Description
	Reason and use

	f (future climate)
	When similarity rating is higher for the future climate than for the present climate.
	To identify pests that may pose a higher risk in the future climate.
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Criteria D aimed to assess the level of impact (Table 7). Only direct damage on coniferous plants was considered.
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	Rating
	Recorded Impact

	D1
	High (The pest is known to kill trees and/or some references refer to a major or serious pest, even if only at local level).

	D2
	Medium (The pest causes damages but does not kill trees and/or only occasional damage mentioned; no mention of serious damage).

	D3
	Low (The pest is associated with the (living) tree but not recorded to cause damage or is mentioned as a minor pest; no reference pointing to the above categories).

	DU
	Unknown.
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	Sub-rating
	Description
	Reason and use

	h (‘historical’, impact
in the past)
	Pests whose impact was higher in the past. ‘h’ is added only if the impact was higher in the past (based on statements in the literature that 'impact was higher in the past').
	To not necessarily discard pests that are currently minor but had a higher importance in the past.

	v (vector)
	Known vector. The direct damage is rated as above, and ‘v’ is added if the pest is a vector. A vector that causes damage only by vectoring a pathogen is rated as D3v.
	To allow to take account of vectors, even if their direct damage is minor.

	c (on conifers)
	Recorded impact for coniferous plant species/genus other than the focal plants (Picea abies and Pinus sylvestris).
	To show that the rating was given for coniferous species other than the focal plant species.

	p (Picea abies and Pinus sylvestris)
	Recorded impact for the focal plants (Picea abies and Pinus sylvestris).
	To show that the rating was given for the focal plant species.

	d (on different plant species – other than conifers, e.g. broadleaf trees)
	Recorded impact for plant species/genus other than conifers.
	To show that the pest was recorded to cause higher impact on plant species other than conifers.

	a (on agricultural plant species)
	Recorded impact for agricultural plant species.
	To show that the pest was recorded to cause higher impact on agricultural crops.



Note: The sub-ratings d and a were used only to indicate that there was a record of higher impact on other hosts. DU was selected when impact records were not found or when such records were found only for plant species other than conifers.

[bookmark: _Toc4676572]Criteria E – Recorded interceptions
Criteria E takes recorded interceptions into account (Table 9). The main source of information used for this criterion was EUROPHYT (EUROPHYT, 2018). In addition, information from EPPO Reporting Service and other interception records were used.
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	Rating
	Known to have been intercepted

	E1
	Yes, there are one or several interception records.

	EU
	Not known to have been intercepted (no interception record for this pest in the sources considered).





[bookmark: _Toc4676574]Criteria F - Known emerging pest 
Criteria F considers if there is evidence that the pest has spread or is emerging (Table 10). Rating F1 was used whenever information was available about increased area of distribution, increase in damage or a new host.
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	Rating
	Is there evidence that the pest has spread or is emerging?

	F1
	Yes (if the pest has spread within a country or between countries, or if the pest is becoming significantly more damaging or has moved to other crops).

	FU
	Not known from the information available.
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Uncertainty
For each criterion uncertainty was noted when the given rating may have been overestimated.
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