Estimating Costs and Benefits of Invasive Alien Species Strategy in European Union
1. Introduction
European Union indicated
 that invasive alien species are of major economic and social concern. It has been estimated that the costs associated with Invasive Alien Species in Europe amount to some €12.5 billion annually, in terms of health care and animal health costs, crop yield losses, fish stock losses, damage to infrastructure, damage to the navigability of rivers, damage to protected species and so forth.
The assessment
 to support continued development of EU strategy to combat invasive species was sponsored by the European Commission.  The recurring ‘business-as-usual’ cost of damage by IAS today could be roughly estimated as an average 9.6 billion EUR/year minimum, and when compared to the estimated level of costs of key policy measures at the EU level (i.e. with the high level of investment around 190 million EUR/year) it seems that the avoided costs of IAS damage would be manifold to the costs of policy action.

The digest contains: approach and methods for estimations; monetary benefits - avoided costs of IAS damage
; costs of investing in the EU Strategy; cost of compliance and enforcement to private actors; costs of EU inaction, including detailed estimated costs for IAS information and early warning systems, IAS risk assessments, managing key IAS pathways, monitoring actions, rapid response actions, control, management and restoration actions, policy development, administration and coordination structures, stakeholder engagement actions and communication, IAS research, IAS voluntary codes and best practices, as well as types of costs foreseen to be covered by private actors/sectors.

2. Approach and methods for estimations
Approach & data
The aim of the assessment has been to provide an initial indication of the possible scale / level of costs associate with a set of key measures foreseen to be part of a comprehensive action on IAS at the EU level. When relevant, an indicative range of costs has been developed to illustrate different levels of investment / ambition possible to be adopted in implementing the given measures. Finally, some consideration has also been given with regard to the possible distribution of costs between the EU, MS and other possible stakeholders. The data have been presented in a transparent manner that should allow for further assessment / extrapolation of costs once a more definitive decision on the scope and content of the EU IAS Strategy have been taken.

The cost estimates have been developed based on two key data sources: 1) information on the costs of existing /ongoing IAS measures, both within and outside the EU and 2) information on the costs of mechanisms and measures from parallel policy areas, considered as reasonably good match with the foreseen measures required for IAS (e.g. the EU frameworks for plant health and international wildlife trade). In addition, general information on the monthly salaries in the EU has been used to estimate the possible levels of administrative costs. Due to the limited information available, in a number of cases the estimated level of costs at the EU level (i.e. EU 27 Member States) has been developed by extrapolating the available national costs, usually available for few Member States only. Consequently, since the analysis is based on extrapolations and/or indicative data from other policy areas the results are presented as the scale/level of costs, not as exact/comprehensive cost estimates (e.g. often using ‘rounded up’ figures). For example, the information on the European Food Safety Agency (EFSA) budget for plant health ranging from 756,246 – 1,101,000 EUR per year (2008-2010) has been simplified into ~1 million EUR / year to indicate possible costs for establishing a dedicated IAS risk assessment framework at the EU level.

As for the EU information and early warning system (IEWS), a recent assessment by Genovesi et al. (2010) for the EEA on the possible options for a European-wide IEWS (e.g. foreseen costs) has been used as a basis for the analysis. In addition, a questionnaire was circulated to the national focal points of the NOBANIS network countries and some additional Member States in order to assess the costs of current and future IEWS activities at Member State level. In total 10 countries replied to the questionnaire, corresponding to 37 per cent of EU Member States. Information was also gathered at the NOBANIS network level. 
Caveats & limitations
The earlier assessments of IAS impacts and policy framework in the EU have noted significant gaps in the available documented data on the costs of IAS measures (e.g. Kettunen et al. 2009, Shine et al. 2008, Scalera 2008). Consequently, the assessment of costs is largely based on the interpretation and extrapolation of existing costs at/to the EU level, e.g. costs of measures from other policy areas. Given these data limitations, the estimated costs of measures to implement the foreseen key EU Strategy components should be treated as initial/rough estimations of the level/scale of costs associated with the implementation of IAS measures at the EU level (i.e. not a comprehensive and/or detailed assessment). The developed estimates are considered as a reasonably robust indication of the likely scale of costs associated with a comprehensive EU action on IAS, e.g. the future implementation of the EU IAS Strategy.

Overlaps between estimated costs

The ‘breakdown’ of identified key measures used in the analysis has been carefully considered so that the different measures should as much as possible be complementary, rather than overlap, with one another. However, since the information available to estimate the scale / level of costs for these measures is limited some overlaps between estimated costs have been unavoidable. An indication of the possible overlaps between the cost estimates has been provided.

New vs. ongoing costs
It has not been possible at this stage (e.g. with the detailed scope and measures of the EU IAS Strategy still being discussed) to quantify the incremental cost adopting a comprehensive EU action on IAS, e.g. additional costs directly associated with the implementation of the EU Strategy (i.e. new costs brought forward by the Strategy vs. costs of already ongoing actions). Consequently, the costs presented reflect the estimated scale/level of total costs related to the EU action on IAS, including a range of new and already existing actions at the EU and national level. It is, therefore, to be kept in mind that a number of the outlined measures for IAS are already taking place at the Member State level and that the total costs are not related to required new investments alone. The total cost of action given here should be seen as an overestimate of the actual likely incremental costs of additional actions.

Timeline & level of ambition
Different IAS measures can, of course, be taken within different timescales. Similarly, a varying level of investment / ambition can be used to implement these measures. Without a clearer indication of the timescale for and ambition of different measures it has not been possible to develop a comprehensive/very detailed overall aggregate estimate for the total (e.g. annual) costs of EU action on IAS, e.g. implementing the EU Strategy. For example, monitoring activities are a critical issue for the effectiveness of IEWS. A comprehensive assessment of all taxa in all regions requires high investments whereas relying on the monitoring schemes already in place at national and local provides a less complete picture with no extra cost. Therefore, the assessment of the overall scale / level of costs for implementing the EU Strategy should be taken as indicative.

3. Monetary benefits: avoided costs of IAS damage
Based on the information on documented costs over the past 20 years (i.e. real & estimated costs without any extrapolation or benefits transfer)
, the total documented monetary impacts of IAS in Europe amount to a total of 12.5 billion EUR/year. Majority of these costs, i.e. 9.6 billion EUR, result from the damage caused by IAS (e.g. to agriculture, fisheries and aquaculture, forestry and health sectors) whereas the rest, i.e. 2.8 billion EUR, are related to the control of IAS. Costs related to terrestrial IAS (e.g. vertebrates, plants and invertebrates) form a major part of this estimate.

The aggregated estimate above was calculated based on information available on the costs related to IAS in Europe. This included information on costs of altogether individual 131 cases around Europe (94 per cent of which in the EU), associated with altogether 66 IAS. The costs included in the development of the aggregate estimate were real or estimated costs of actual invasions (i.e. no fictive cots were included). Also, there were no overlaps between the costs included in the aggregate analysis. However, it is to be noted that the study was based on interpreting existing information from sources commonly available to general public (e.g. existing reviews and summary reports), i.e. there was no possibility to check the nature of each figure with original source/author.

Majority of the costs (~80 per cent of the total 131 cases) included in the 12 billion EUR/year aggregate estimate were reported as annual costs of IAS invasions, including the most considerable costs documented. For the remaining cases (i.e. cases reported as total costs of taking place over several years) an annuity was calculated. Consequently, the aggregate figure can be regarded as a relative robust illustration of the scale of annual IAS costs over the past 20 years.

The estimate includes a number of costs related to IAS that are also plant pests, some of which can also be covered under the EU plant health regime. This is because such information is often the most commonly noticed where as other impacts of IAS remain unrecorded. However, costs caused by IAS that are not covered by any of the existing regimes form a significant proportion of the estimate, e.g. costs of Fallopian japonica (over 30 million EUR/year), muskrat (over 20 million EUR) and European rabbit (over 1 billion EUR/year). Given that the exiting estimate of IAS costs is likely to be a significant underestimation, it is considered that judging the estimated costs of policy action on IAS against 12 billion EUR/year (or 9.6 billion EUR/year for IAS damage) is a relatively robust comparison in terms of the overall scale of costs and benefits.

The analysis clearly shows that the available data on IAS monetary costs remains scarce and unevenly distributed between different geographic areas and IAS taxa. Consequently, in reality the costs of IAS are probably significantly higher than the estimated 12 billion EUR / year. The FP6 project DAISIE has estimated that there are over 1000 IAS in the EU where information on costs was available only for a small fraction of these (~7 per cent, i.e. 66 species). For example, marine and freshwater invertebrates are often reported to have negative effects on fisheries and aquaculture; however, evidence on their monetary impacts is very limited. Similarly, there is a clear lack of information on the costs of IAS to certain economic sectors (e.g. tourism, health and forestry).

The EU Strategy could significantly help to minimize the future costs of IAS damage, for example by helping to control already-established IAS in a more systematic and cost-effective manner and by preventing the introduction of new IAS into the EU territory. Consequently, the current estimates seem to indicate that in terms of avoided costs of IAS damage, the socio-economic benefits arising from the adoption and implementation of the EU Strategy can significantly outweigh the associated costs.

In addition to avoided costs of IAS damage, the implementation of the EU Strategy is also foreseen to result in several benefits that are hard to estimate in monetary terms e.g. benefits to biodiversity, human health and preservation of natural heritage. These benefits, even though less tangible, should be considered on top of the avoided costs of damage. This means that the overall benefits of EU policy action on IAS seem to be significantly higher than the costs.

4. Costs of investing in the EU Strategy

The possible scale of total costs (i.e. not incremental costs) for EU policy action on IAS (e.g. actions at the EU and MS level) could be around 40 million – 190 million EUR/year, ranging from low to and high level of investment, respectively.

These estimates exclude possible costs of control of some IAS pathways (e.g. control of marine ballast water and hull fouling) as it is difficult at this stage to estimate the possible annual costs of these actions. In addition, it has not been possible to estimate an annual figure for a number of activities that mainly depend on Member States national interest and priorities (e.g. restoration, national investment in rapid reaction, management and research). Consequently, the estimated total costs reflecting the possible range of key costs of IAS policy action only.

The estimated possible range of total costs is the overall costs of a future policy on IAS in the EU, not incremental costs of the adoption and implementation of EU IAS Strategy. This is because a number of the outlined measures for IAS are already taking place at the Member State level. The existing data (e.g. information on the context of the EU strategy) does not allow for a more detailed assessment to be carried out on the possible incremental costs related to the implementation of the EU IAS Strategy. However, it seems that for a significant number of measures some level of investment is already taking place at the national level (Tables below).

Timescale of costs

Several of the measures can be taken within a number of years, i.e. the total annual costs might vary according to the agreement on the timescale for implementation. The key measures with a need for upfront investment are, for example the EU IEWS (300 000 – 6 million EUR/year) and the establishment of frameworks for IAS risk assessments (1 million EUR/year for EU and 500 000 EUR/year/MS, for a comprehensive measure) and management of intentional/ unintentional introductions (several hundred thousand EUR/year for EU and Member State). However, without a clearer indication of the timescale for different measures (i.e. requirements and timeline for the implementation of the EU IAS Strategy) it is not possible to say how the costs be distributed over the upcoming years.

Synergies & cost-savings 

Seeking synergies between different IAS prevention activities and/or parallel policy areas, in particular the existing EU regimes for plant and animal health, could result in a significant reduction in the level of costs. In particular, integrating IAS related preventative actions, such as administration of permits and ‘on-the-ground’ inspections, into the existing EU regimes for plant and animal health could result in considerable savings, reducing the estimated costs above. However, there is no clarity yet on the future policy design and possible synergies between IAS and plant and animal health sectors. Consequently, without an extensive, dedicated co-analysis it is not possible to estimate the extent of possible cost savings at this stage.
5. Cost of compliance and enforcement to private actors
The main costs of compliance with the EU Strategy affecting different economic sectors and/or private actors are foreseen to arise from the expanded measures to control intentional and unintentional introductions and movement (e.g. trade) of IAS into and within the EU. The key cost elements and the sectors / actors involved are outlined in Table 12 below.

In general, the costs to private actors linked to compliance with IAS permit and inspection procedures might range from hundreds of thousands EUR to over several million EUR/year/Member State, depending on the general level of ambition of the IAS regime and the agreed arrangements for cost recovery at the national level. With regard to management of IAS pathways, e.g. marine pathways, the costs to private actors may vary widely according to the level of ambition. Similarly, possible costs associated with eradication, management and restoration activities will depend on the agreed arrangements and whether there are possibilities to identify responsible parties.

In addition to the costs of compliance with permit and inspection procedures, costs to private actors can also arise due to the restrictions on introducing and trading specified alien species in the EU (i.e. opportunity costs). However, no information on the overall level of trade and/or use of alien species in the EU could be found to help to estimate the possible scale of opportunity costs associated with this aspect of Strategy implementation at this stage.

6. Costs of EU inaction
Regarding the likely costs of inaction (i.e. the cost of a ‘weak’ EU Strategy), studies carried out in the context of the Europe-wide DAISIE project clearly indicates that the numbers and introductions of alien species to the EU have increased rapidly over the past decades. It has been generally estimated that during the period 1970 – 2007, the number of IAS increased by 76 per cent, with no indication of any reduction in this dramatic increase rate. This increased rate of introduction can be attributed to the growth in trade and travel linked to globalization. As the volume of trade and travel is projected to carry on rising steadily, it is likely that introductions of alien species will also increase as a result. Furthermore, research indicates a strong correlation between the growth in GDP and the rate of introductions of new species – both into and within the EU. This also means that the scale of IAS impacts (i.e. associated costs of damage and control) is likely to be higher in the future.

In a sectoral context, the EU has not yet suffered from EU-wide infestations of IAS in forest ecosystems (e.g. forest pests). However, as the recent efforts needed to contain pinewood nematode in Portugal show, with no comprehensive and effective EU-wide system in place it seems only a matter of time before such occurrences / infestations of IAS become a common phenomenon in Europe. The socio-economic costs of such invasions to the forestry sector can be significant. For example, Canada's annual timber losses due to IAS are estimated at 61 million m3, which is equivalent to CND$720 million / year (~540 million EUR/ year) in financial losses to stumpage, royalties and rent revenues
. These estimated losses for one economic sector in Canada are much higher than the estimated costs given above for a high level of investment in EU policy framework to prevent IAS invasions in the EU. The present-day cost of the damage caused by IAS affecting forestry and agriculture in Canada has been estimated to be CND$7.5 billion annually (5.6 billion EUR)
.
In general, it is foreseen the costs of policy action on IAS (e.g. the implementation of the EU Strategy) in the EU will diminish over time as the risks and negative impacts of IAS become better controlled. In addition, a coordinated framework for joint action at the EU level is foreseen to reduce expenses to Member States in terms of increased cost-effectiveness and reduced risks (e.g. gains in developing a joint EU information and early warning system) and by ensuring effective eradication/containment of IAS across national borders. On the other hand, if no coherent action at the EU level is taken to prevent IAS invasions, the costs of IAS damage and costs of control/management action are likely to increase.
Tables 1. EU action on IAS i.e. implementing the EU Strategy (including costs at EU-level and Member State level for EU-27): Estimated key annual costs
	Type of cost
	Level of costs
	New cost vs. existing cost
	Estimated scale of costs / year for EU policy action
	Possible scale of costs / year at the EU level. inc. EU & national (EU-27)
	Comment re: calculation

	
	
	
	
	Level of investment - low
	Level of EU investment - high
	

	EU-level information and early warning system
	EU
	NEW
	300000 EUR - 6 million EUR/year
	300,000
	6,000,000
	See Genovesi et al. (2010)

	National information and early warning systems (to support the EU-level)
	Member State (EU-27)
	Depends on MS, existing in several MS
	Low EU level investment: 122 000 EUR/MS/year (i.e. average level of current investment); High EU level investment: 26 000 EUR/MS/year (i.e. estimated investment to complement comprehensive EU IEWS system)
	3,000,000
	702,000
	Low EU investment foreseen to require higher level of MS investment. EU27: 27 x122 000 = ~3 million EUR / year; High level of EU investment foreseen to require lower level of EU investment: EU27 =27 x 26 000 EUR = 702 000 EUR / year

	National ‘on-the-ground’ monitoring schemes
	Member State (EU-27)
	Largely NEW for high investment; EXISTING for low investment
	260 000 - 1.3 million EUR (one-off) year /MS for 1 to 5 IAS
	7,000,000
	35,000,000
	EU27: 27 x 260 000 = ~7 million - 27 x 1.3 = 35 million EUR/year

	EU-level risk assessment panel
	EU
	NEW
	1 million EUR/year
	1,000,000
	1,000,000
	

	National risk assessment frameworks (e.g. coordination & conducting species-specific RAs)
	Member State (EU-27)
	Largely NEW for high investment; EXITSING for low investment; But RA frameworks already existing in some MS
	10800 -225000 EUR/year/MS for existing /minimum level RA systems; Up to 500 000 EUR/year/MS for comprehensive system to support EU IEWS
	3,000,000
	13,500,000
	Minimum level = average of given range; EU27: 27 x 117 900 = ~3 million EUR/year - 27 x 500 000 = ~13.5 million EUR/year

	Species-specific risk assessments
	EU and Member State (EU-27)
	NEW for EU level
	42000 EUR/risk assessment (of which 15000 EUR costs of expert workshop, rest staff costs); Total costs of ~22 – 50 million EUR for 515 –1200 assessments, respectively; Total costs of ~7.7 - 18 million EUR for 515– 1200 assessments (respectively) when excluding staff costs
	2,200,000
	1,800,000
	Annual costs estimated assuming spread of total costs over 10 year period; For the 'high' investment option, staff costs have been left out as assumed to be largely covered under a comprehensive bodies for IAS risk assessment and/or policy coordination.

	Framework for marine pathways risks assessments
	EU and Member State (EU-27)
	Largely NEW
	Not possible to estimate annual /total figure
	N/A
	N/A
	

	Intentional introductions: administration of an EU level framework for nonnative species trade /movement
	EU
	Largely NEW (apart from aquaculture)

-
	115 000 EUR/year
	115,000
	Assumed to be largely covered under a comprehensive body for IAS policy coordination (below)
	

	Intentional introductions: administration of permitting framework & costs of inspection by Member State
	Member State (EU-27)
	
	60 000 - 1 125 000 EUR /year /MS for running a permitting system of 1.5 – 15 fulltime staff, with around < 100 – max 60000 permits issued / year) plus 100000 EUR /year for inspection /MS = 160000 EUR /year /MS - 1225000 EUR /year /MS
	4,000,000
	33,000,000
	EU27: 27 x 160 000 = ~4 million EUR /year -27 x 1 225 000 = ~33 million EUR /year

	Unintentional introductions: administration of an EU level framework for preventing unintentional introductions of IAS
	EU
	NEW for IAS that non-pests /diseases


	115000 EUR /year
	115,000
	Assumed to be largely covered under a comprehensive body for IAS policy coordination
	

	Unintentional introductions: administration of permitting framework & inspection duties by Member State
	Member State (EU-27)
	
	203 000 EUR /year /MS
	5.5
	(below)
	EU27 = 27 x 203 000 = ~5.5 million EUR

	Unintentional introductions: inspection effort by Member State
	Member State (EU-27)
	
	500000 EUR - 2.5 million EUR /year /MS, based on 1/5 - equal costs to plant health regime
	13,500,000
	62,500,000
	EU27: 27 x 500 000 = 13.5 million - 27 x 2,5 million = 62.5 million EUR

	Unintentional marine & other pathway introductions
	EU and Member State (EU-27)
	Largely NEW
	Not possible to estimate an annual figure
	N/A
	N/A
	

	Contingency for rapid reaction: administration
	EU
	NEW for IAS that non-pests / diseases
	16000 EUR /year 
	16,000
	Assumed to be largely covered under a comprehensive body for IAS policy coordination (below)

-
	

	
	Member State (EU-27)
	
	1200 EUR /year /MS
	32,400
	
	EU27: 27 x 1200 = 32400 EUR

	Budget for contingency actions on IAS
	EU
	
	1 - 3 million EUR /year, based on actual EU spending on solidarity funding under the EU Plant Health Regime
	1,000,000
	3,000,000
	

	
	Member State (EU-27)
	
	50 000 / 100 000 EUR - 5 - 14 million EUR /total event /MS, based on existing costs
	Not possible to determine as varies greatly according to investment /objectives
	

	Management /control: EU level action plans
	EU
	NEW
	20 000 - 50 000 EUR (total) /action plan (average 35 000 EUR / action plan); 70000 - 350000 EUR /action plan for 2 to 10 species
	17,500
	87,500
	Annual costs estimated assuming total costs take place in 4 years time, i.e. 70 000 / 4 = 17500 and 350000 / 4 = 87700 EUR /year

	Management / control: MS level action plans
	Member State (EU-27)
	EXISTING
	3900 EUR - 33000 EUR /management plan/species (total /one-off)
	Not possible to determine as varies greatly according to investment /objectives
	

	Management / control of IAS of EU concern
	EU and Member State (EU-27)
	Largely NEW for high level of investment; EXISTING for low level of investment
	3 - 12 million EUR /year inc. EU and MS contributions
	3,000,000
	12,000,000
	

	Restoration
	EU and Member State (EU-27)
	EXISTING
	100 000 EUR - 2 million EUR /year
	Not possible to determine as varies greatly according to investment /objectives

-
	-

	IAS policy development & coordination

-
	EU
	EXISTING re: low level of investment; Largely NEW re: dedicated bodies for IAS policy

-
	75000 - 550000 EUR /year, for one fulltime staff and dedicated body ~7 staff members, respectively
	75,000
	550,000
	-

	
	Member State (EU-27)
	
	40 000 - 650 000 /year /MS for one fulltime staff and dedicated body ~7 staff members, respectively
	1,000,000
	18,000,000
	High level estimate rather high, as based on information from Sweden. Required investment likely to be much less for several Member States. EU27: 27 x 40 000 = ~1 million EUR - 27 x 650000 = ~18 million EUR

	Development of national strategies (for MS that do not yet have them)
	Member State (EU-27)
	Largely EXISTING
	130 000 - 1.5 million EUR (total) /MS
	Not possible to determine as varies greatly according MS approach /MS remaining without national IAS plan

-
	

	Policy assessment & support

-
	EU
	EXISTING
	100000 - 120000 EUR (total) /study
	33,000
	100,000
	Annual costs estimated assuming one study /three years - one study / year with an average costs of ~100 000 EUR (total). I.e. for 'low' level of investment 100000 /3 = 33000 EUR /year

	
	Member State (EU-27)
	EXISTING
	10000 /120000 EUR (total) /study
	460,000
	1,400,000
	Annual costs estimated assuming one study /year, with an average costs of ~50000 EUR (total). I.e. for 'low' level of investment 50000 / 3 = 17 000 EUR /year ; EU27: 27 x 17000 EUR = ~460000 EUR - 27 x50000 = ~1.4 million EUR

	Stakeholder engagement

-
	EU
	Largely NEW for high level of investment
	100000 EUR - 530 000 EUR /year
	100,000
	530,000
	

	
	Member State (EU-27)
	Largely EXISTING for low level of investment
	less than 800 EUR - 150000 EUR /year /Member State
	21,600
	4,000,000
	EU27: 27 x 800 = 21600 EUR - 27 x 150000 =~4 million EUR /year

	Research

-
	EU and Member State (EU-27)
	Largely NEW for high level of investment; Largely EXISTING for low level of investment

-
	3.5 million - 10.5 million EUR /year 
	3.5 
	10.5
	

	
	Member State (EU-27)
	
	60000 EUR - 700000 EUR (total) /Member State
	Not possible to determine as varies greatly according MS approach /MS remaining without national IAS plan

-
	

	TOTAL
	
	
	
	39,985,509
	193,169,511
	


Table 2 IAS information and early warning systems at national level (EUR / year), based on the questionnaire to the NOBANIS network member countries: Examples of the current & estimated levels of costs
	
	Austria (EUR/year)
	Denmark (EUR/year)
	Finland (EUR/year)
	Ireland (EUR/year)
	Latvia (EUR/year)
	Lithuania (EUR/year)
	The Netherlands (EUR/year)
	Spain (EUR/year)
	Sweden (EUR/year)
	UK (EUR/year)
	AVERAGE (EUR/year)

	Present level of expenditure
	5000
	7500
	17000
	36552
	2500
	2500
	625000
	33000
	329800
	170000
	122.885

	Estimated costs for collecting information only (literature search, experts networking, etc)
	55000
	7500
	50000
	28486
	2500
	12500
	Not available
	Not available
	Not available
	Not available
	25997

	Estimate costs for developing a basic national system on IAS
	112000
	100000
	Not available
	Not available
	6000
	30000
	Not available
	14000
	2410000
	Not available
	445333

	Estimated costs for developing a fully operational national information system
	240000
	200000
	500000
	110500
	25500
	55000
	Not available
	Not available
	9500000
	170000
	1350125


Table 3. IAS risk assessments: Estimated level of costs (Costs at Member State level estimated for one Member State. Indicative only)

	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	Development of an EU-wide

risk assessment framework
	IAS risk assessment framework at an EU-level
	N/A
	Costs of an EU-level expert panel for IAS risk assessment, based on the costs of European Food Safety Agency (EFSA) scientific panel / advice re: plant health
	1 million EUR / year
	Annual EFSA budgets for plant health: 756246 EUR (2008) / 1390000 EUR (2009) / 1101000 EUR (2010) = roughly around 1million EUR / year. These budget costs include scientific co-operation with external experts, subventions for studies and evaluations, travel / subsistence and indemnities expenses for members of the Panel and its Working Groups.

Note: estimate excludes the costs of general EFSA structure / framework (e.g. maintenance of library) supporting the work of experts

Note: depending on the design of EU level IEWS cost savings could occur, i.e. DSS system could be integrated into the general IEWS framework.
	Annual EFSA budget for plant health:

http://www.efsa.europa.eu/ en/keydocs/docs/ budgetplan2010.pdf

	
	IAS risk assessment framework at Member State level
	N/A
	Costs of risk assessment mechanism at Member State level, based on the costs of the risk assessment mechanism in several EU MS
	86000 – 500000 EUR/year/ Member State
	Current cost of staff and for running the Great Britain Risk Assessment Mechanism £ 70,000 per year (~80 000 EUR / year) of which £17 - 20 000 are cost of RA expert panel and the rest costs of species-specific RAs; current RA related activities in Ireland 30 000 EUR / year; current RA related activities in the NL 225 000 EUR / year; costs of current RA related activities in Sweden 10 800 EUR / year and estimated costs for a basic but more comprehensive RA framework that would complement EU IEWS 500 000 EUR / year. Based on these known / estimated cost the level of national RA costs could be estimated an average ~86 000 EUR / year for existing activities and possibly to 500000 EUR / year for a future need for a basic RA framework.
	Questionnaire to NOBANIS network

	Species-specific assessments
	Carrying out species specific risk assessment at EU level
	Low
	Costs or risk assessments (total / one off) for a total of 515 species
	22 million EUR /total (over several years)

i.e. 2.2 EUR / year for a 10-year time horizon
	EPPO budget for each European level pest risk assessment = 15 000 EUR (total) (e.g. travel costs + per diem for 5-10 experts for a 4-days workshop).

EPPO staff costs and staff costs of national experts outside the workshops excluded. Consequently, it is estimated that around 30 expert / staff days (900 EUR /day) could be required to complement workshops = 42 000 EUR / RA. Note: RA related staff costs are likely to be diminished by streamlining EU / national RA framework with IEWS/ establishing an comprehensive body for IAS policy.

Estimated range of foreseen species-specific risk assessments at the EU level (i.e. for IAS of EU concern): the number of ‘worst’ invasive alien species in the EU is 515 (Genovesi & Scalera 2007 for Bern Convention) and the provisional black list based on DAISIE include over 1200 species (Genovesi et al 2009 for EEA)
	EPPO costs: experts in the context of this study.

Costs of expert / staff input: team's own estimate.

RAs foreseen to be required: expert (IUCN Invasive Species Programme) in the context of this study.

Assessment of existing lists of invasive alien species for Europe, with particular focus on species entering Europe through trade, and proposed responses. Draft. 37 Pp.

Convention on the conservation of European wildlife and natural habitats. Standing Committee 27th meeting, Strasbourg, 26-29 November 2007. and ); Genovesi P., Scalera R., W. Solarz, D. Roy, 2009. Towards an early warning and information system for invasive alien species (IAS) threatening biodiversity in Europe. European Environment Agency, Contract No. 3606/B2008/EEA.53386, ISPRA, Rome.

	
	
	Moderate
	Costs or risk assessments (total / one off) for a total of 850 species
	35.7 million EUR /total (over several years)

i.e. 3.57 million EUR /year for a 10-year time horizon
	
	

	
	
	High
	Costs of risk assessments (total / one off) for a total of 1200 species
	50 million EUR /total (over several years)

i.e. 0.5 million EUR /year for a 10-year time horizon
	
	

	
	Carrying out species specific risk assessment at MS level
	N/A
	Integrated (to a certain extent) in the costs of national RA systems above
	
	
	

	Pathway-specific assessments: marine pathway risk analysis
	Establishing a comprehensive EU-wide system for marine risk assessments
	Low
	Costs of establishing /implementing basic ballast water reporting requirements at the EU level, based on similar costs under the EU Plant Health Regime
	4000 EUR / shipping operator / year
	Estimated time needed for private operators for registration and keeping records under the EU Plant Health Regime (EU-24): 40 hours / private operator/ year (20 hours / activity). Estimated associated costs (with assumed 750 EUR day rate for 7.5 h working day): 4000 EUR / year / operator Note: Basic reporting requirements foreseen to cover origin, amount, frequency etc. of ballast water. Compilation of information at the national and EU level carried out by the national and EU EWRR systems
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	
	Moderate
	As above, combined with costs of carrying out RAs for a limited number of key shipping routes to / within in the EU (10 routes, covering both ballast water and hull fouling)
	4000 EUR / shipping operator / year 500000 EUR / 10 shipping routes /total
	Cost of risk assessment per shipping route: 50000 EUR / shipping route.

Note: estimate is for ballast water RA, however RA hull fouling can be included with minimal extra costs. Therefore, the costs of 50 000 EUR / RA are considered as a broad estimate to cover both ballast water and hull fouling. The cost includes:

implementation of a reporting scheme on ballast water discharges, searching for ballast water origin of vessels, establishing a ballast water discharge model and assessing the risks.

Note: in order to be effective, shipping route RAs are needed to be renewed around every 5 years.

Also, post-baseline studies need to be repeated in regular intervals as new alien species will likely arrive.
	Experts In the context of this project

	
	
	High
	Establishing EU-wide Decision Support Systems (DSS) for marine pathway risk assessments, combined with carrying out RAs for a number of key shipping routes to / within in the EU (30 routes, covering both ballast water and hull fouling) Supported by port baseline surveys in a number of key EU ports and implementing Decision Support Systems (DSS) for marine pathway risk assessments
	10 million EUR /total

20 000 EUR / port /total

1.5 million EUR / 30 shipping routes /total

76 000 EUR / port /total
	Establishing EU-wide Decision Support Systems (DSS) for marine pathway risk assessments: 10 million EUR (total).Implementing port-specific DSS for marine pathway risk assessments (e.g. installation of modules, training and capacity building) / port authority: 20 000 EUR / port authority (total / one-off). Note: depending on the design of EU and national level IEWS cost savings could occur, i.e. DSS systems could be integrated into the general IEWS framework(s).

Cost of risk assessment per shipping route: 50000 EUR / shipping route = 1.5 million EUR / 30 shipping routes

Costs of port baseline surveys: 100000 US$ / total (one-off) (~ 76 000 EUR). Note: in order to be effective, port baseline studies need to be repeated in regular intervals as new alien species will likely arrive.
	Experts

	Other pathway-specific assessments
	E.g. tourism, air & trail transport
	No clear indication re: level of costs available
	
	
	


Table 4. Managing key IAS pathways: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	PREVENTION: management of key pathways
	
	
	
	

	Control of intentional introductions: permitting/ inspection / border control system to control non-native species trade / movement
	Administration of an EU-level framework for non-native species trade / movement
	N/A
	Administrative costs associated with the overall regulation of the trade / movement of non-native species in the EU, based on similar costs under the EU Plant Health Regime Note: could be combined with the administrative costs of unintentional introductions below, resulting in potential cost savings. Also, these cost could be diminished / made redundant by establishing a dedicated body to manage the implementation of EU IAS policy
	115 000 EUR / year
	Administrative costs (at the Commission level) associated with regulating the trade pathways under the EU Plant Health Regime, namely notification of interceptions of trade: 115386 EUR / year.
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	Administration of permitting framework & costs of inspection by Member State
	Level of trade in /movement of nonnative species - LOW
	Administrative costs associated with the running a permitting system for non-native species trade /movement, based on the average staff input in the context of CITES and general level of wages in the EU.

Cost of non-native trade related inspections, based on estimated similar costs from Norway.

Note: could be combined with the administrative costs of intentional introductions below, resulting in potential cost savings. Also, these cost could be diminished by establishing a dedicated / comprehensive body to manage the implementation of MS IAS policy
	60000 / 112500 EUR -120000 / 225000 EUR / year /Member State (1.5 - 3 fulltime staff, with around < 100 – max 1000 permits issued /year)

100 000 EUR / year for inspection / Member State
	Estimated number of fulltime staff running CITES permitting systems in different Member States (inc. permitting and scientific advice): e.g. Estonia ~1.5, Ireland ~1.5, Finland ~3, Poland ~3 (exc. sci. advice), Hungary ~3.3, FR ~8, Spain ~13, the NL ~13, UK ~15. Based on CITES reporting, 1.5 - 3 fulltime staff = around < 100 – max 1000 permits issued / year; 8 - 15 fulltime staff = around 3000 – 60 000 permits issued / year.

Note: rough estimates only, based on the information provided by MS in the context of CITES reporting (e.g. majority of the staff / experts involved in CITES contribute only a part of their time for CITES).

Estimated range for an average salary / year across new and old EU MS: 40 000 - 75 000 EUR (general estimation, inc. over heads). This leads to annual salary costs of 60 000 - 112 500 EUR /year (1.5 fulltime staff), 120000 - 225000 (3 fulltime staff), 320000 - 600000 EUR/ year (8 fulltime staff), 600000 - 1125000 EUR / year (15 fulltime staff)

Norway: staff costs for administrating the existing permitting procedure for import or introductions into the nature of certain alien species: 2 fulltime plus 10 part-time staff. Rough estimated costs of the inspection for intentional introductions: 100 000 EUR / year.
	CITES annual / biannual reports: http://ec.europa.eu/ environment/cites/ reports_en.htm

	
	
	Level of trade in /movement of nonnative species - HIGH
	
	320000 / 600000 EUR - 600000 / 1125000 EUR / year / Member State (8 - 15 fulltime staff with around 3000 – 60 000 permits issued / year)

100 000 EUR / year for inspection /Member State
	
	

	Control of unintentional introductions: permitting / inspection / border control system to control trade pathways
	Administration of an EU-level framework for Preventing unintentional introductions of IAS
	N/A
	Administrative costs associated with the overall regulation of trade pathways, based on similar costs under the EU Plant Health Regime

Note: could be combined with the administrative costs of intentional introductions above, resulting in potential cost savings. Also, these cost could be diminished / made redundant by establishing a dedicated / comprehensive body to manage the implementation of EU IAS policy
	115 000 EUR / year
	Administrative costs (at the Commission level) associated with regulating the trade pathways under the EU Plant Health Regime, namely notification of interceptions of trade: 115386 EUR / year
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	Administration of a Member State framework for preventing unintentional introductions of IAS
	N/A
	Administrative costs associated with the overall regulation / monitoring of trade pathways, based on similar costs under the EU Plant Health Regime 

Note: could be combined with the administrative costs of intentional introductions above, resulting in potential cost savings. Also, these cost could be diminished / made redundant by establishing a dedicated /comprehensive body to manage the implementation of MS IAS policy
	203 000 EUR / year/ Member State

(Note: average for EU24)
	Administrative costs associated (at MS level) with regulating the trade pathways under the EU Plant Health Regime, namely registration of plants / plant products, authorisation and issuing of permits (Plant Passport) and notification of inceptions of trade: 4 880 557 EUR / year for EU-24 (~ 203 000 EUR / year / MS)

Note: around 3% of these costs are covered by fees to private operators in EU-24
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	Inspection effort by Member State

Note: could be combined with the inspection activities of EU Plant / Animal Health Regimes, resulting in potential cost savings / efficiency gains.
	Low
	Costs of inspection by Member State (e.g. inspections at border / place at destination & place of production), estimated as 1/5 of the similar costs under the EU Plant Health Regime
	500 000 EUR / year / Member State
	Cost of import inspections for the competent MS authorities (at border or at the place of destination) under the EU Plant Health Regime: 25 983 570 EUR / year for EU-24 (~ 1. 1 million EUR / year / MS). Costs of official inspection of plants, plant products or other objects at the place of production under the EU Plant Health Regime: 33 320 135 EUR / year for EU-24 (~ 1.4 million EUR / year / MS). This equals ~2.5 million EUR / year / MS for total inspection costs).

This includes for the EU-24: 572,684 documentary checks on average per year; 386,424 identity checks on average per year; 319,600 plant health checks on average per year; 43,982 samples for plant health checks on average per year; 241,823 inspections at the place of production on average per year; and 420,131 samples for the purpose of plant health checks at the place of production.
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	
	Moderate
	Costs of inspection by Member State (e.g. inspections at border / place at destination & place of production), estimated as 1/2 of the similar costs under the EU Plant Health Regime
	1.25 million EUR / year / Member State
	
	

	
	
	High
	Costs of inspection by Member State (e.g. inspections at border / place at destination & place of production), estimated as equal to the similar costs under the EU Plant Health Regime
	2.5 million EUR / year / Member State
	
	

	
	Infrastructure for border control inspection / quarantine
	N/A
	No clear indication re: level of costs available
	
	
	

	Control of unintentional marine pathway introductions:

establishment of ballast water / hull fouling management systems to control marine pathways
	Ballast water inspections / control of compliance
	N/A
	Costs of ballast water compliance control / inspection
	1 000 EUR - 1 600 EUR / vessel / event

For scale: number of ship visits to EU ports: over 50 000 vessel calls / month (2008)
	Cost for Port State Control (PSC) of biological sampling for compliance monitoring: 1000 EUR - EUR 1600 EUR / sampling event / vessel. Cost figure includes sample processing.

Note: Most complex sampling requires getting representative numbers of organisms for the whole ballast water discharge process, may involve 3 or more samples.
	EMSA 2008. Implementing the Ballast Water Management Convention – the EU dimension, Workshop report. European Maritime Safety Agency, Lisbon, p. 15 EMSA 2009. European Maritime Safety Agency, Safer and Cleaner Shipping in the European Union. Luxembourg: Office for Official Publications of the European Communities, p. 20.

	
	Ballast water treatment
	N/A
	Costs of ballast water treatment (e.g. installing an on-boar treatment facility & operating costs)
	290 000 - 660 000 EUR / vessel (total, one-off) 35 EUR / 1000m3 water (running costs)
	Mean capital cost of ballast water treatment systems on vessels: 380 000 US$ (200 m3/h system) - 875 000 US$ (2000 m3/h system) (total / one-off) (~290 000 - 660 000 EUR / vessel). Info for 200 m3/h system is based on 14 sets of data, covering a cost range of 145 000 - 780 000 US$ (total). Info for 2000 m3/h system is based on 14 sets of data covering a cost range of 175 000 - 2 million US$ (total).

Mean projected operating cost of ballast water treatment systems on vessels: 47 US$ / 1000m3 (~35 EUR / 1000 m3). Key technical features of ballast water treatment systems are the flow capacity, footprint, overall size of the system and capital/operating costs. The 47US$ / 1000 m3 is calculated on basis of 13 sets of data provided, covering a broad range of values from zero / no cost (when waste heat is used) to costs of $320 per 1000m3.
	Lloyd’s Register, as in Shine et al. 2008.

	
	Hull fouling inspections / control of compliance
	N/A
	Costs of hull fouling compliance control / inspection
	1 200 EUR - 2 400 EUR / vessel / event
	Cost of hullfouling sampling event in Canada: 1 200 - 2 400 EUR / sampling event / vessel (total).

Note: Cost figure includes sample processing.
	Sarah Bailey, pers. comm. In Shine et al. 2009.

	
	Hull fouling treatment
	N/A
	Costs of cleaning vessels from hull fouling organisms
	minimum 13 700 EUR / vessel / event
	Cost of dry-dock cleaning and painting for a Panamax vessel with approx. 10 500 m2 of underwater surface: ~13 700 EUR / total (as part of regular docking event). Based on estimated cost of dry-dock cleaning and painting during regular docking event (1,30 EUR per m2)
	Stephan Gollash and Matej David pers. comm. In Shine et al. 2009.


Table 5. Monitoring actions: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	PREVENTION: monitoring
	
	
	
	

	EU-level data compilation & analysis
	Integrated in the EU IEWS system
	
	
	
	
	

	Monitoring activities in Member State
	‘On-theground’ monitoring actions
	Low - High
	Costs of ‘onthe- ground’ IAS-specific monitoring programmes / year, based on such costs in France
	260 000 - 1.3 million EUR / year (oneoff) / MS for 1 to 5 IAS
	In France, in 2008 the costs of monitoring the Aedes albopictus (mosquito) and Ambrosia artemsiifolia (plant) were 410,000 EUR and 113,750 EUR, respectively (one off costs in one years time). A rough estimate for average costs of monitoring / species / year: 260 000 EUR / year.
	Hélène Menigaux, Ministère de l’Energie, de l’Ecologie, du Développement Durable et de l’Aménagement du Territoire, pers. comm. (in Shine et al. 2010)


Table 6. Rapid response actions: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	RAPID RESPONSE & EARLY ERADICATION
	
	
	
	

	Contingency planning and eradication actions at EU level (for 'IAS of EU concern')
	Commission: administration of financing for rapid response / early eradication (e.g. solidarity funding)
	N/A
	Costs associated with the application / administrative procedure, based on the information of such costs under the EU Plant Health Regime. Note: These cost could be diminished / made redundant by establishing a dedicated body to manage the implementation of EU IAS policy
	16 000 EUR / year
	Costs of the submission and treatment of applications for Solidarity Funding under the EU Plant Health Regime for the Commission: 15 924 EUR / year = ~16 000 EUR / year
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	Member State:

administration

of financing for

rapid response /

early

eradication (e.g.

solidarity

funding)
	N/A
	Costs associated with the application /

administrative procedure, based on the

information of such costs under the EU

Plant Health Regime

Note: These cost could be diminished /

made redundant by establishing a

dedicated body to manage the

implementation of EU IAS policy
	1 200 EUR / year / Member

State
	Costs of the submission and treatment of

applications for Solidarity Funding under

the EU Plant Health Regime for MS

competent authorities (EU 24): 28 322 EUR

/ year (~ 1200 EUR / MS / year)
	Food Chain Evaluation Consortium

(FCEC) (2010) Evaluation of the

Community Plant Health Regime (draft

final report). 364 p. + Annexes.

	
	Investment in

rapid response
	Low
	Costs of EU-level actions on rapid

response / early eradication, based on

the actual spending on solidarity

funding under the EU Plant Health

Regime (1999 - 2009) minus the

extraordinary spending on pinewood

nematode.

Based on the average costs of eradication / containment of one harmful organisms under the EU Plant Health Regime (1999 - 2009), this covers the outbreak of around 2 major - 10 minor IAS eradications / year.
	1 million EUR / year
	Actual EU spending on solidarity funding under the EU Plant Health Regime in 1999 - 2009, minus the extraordinary spending in 2006 - 2009 to eradicate pinewood nematode: 29 257 732 EUR - (8 417 848 EUR + 10 276 063 EUR) = 10 563 821 EUR, i.e. ~1 million EUR / year. Actual EU spending on solidarity funding under the EU Plant Health Regime in 1999 - 2009, including the extraordinary spending in 2006 - 2009 to eradicate pinewood nematode: 29 257 732 EUR, i.e. ~3 million EUR / year. In 1999 - 2009, altogether 18 harmful organisms (excluding extraordinary spending on pinewood nematode) have been covered by the EU Plant Health Regime solidarity funding with the total costs of 10 563 821 EUR, ranging from around 1 500 EUR - 2 million EUR / species. This results in average cost of 586 878 EUR / eradication & containment of one harmful organism. Note: EU cofinancing under the Plant Health Regime covers about 95% of final payments. Funding covers actions to eradicate or, if not possible, contain harmful organisms
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	
	Moderate
	Costs of EU-level actions on rapid response / early eradication, based on the actual spending on solidarity funding under the EU Plant Health Regime (1999 - 2009) including around a half of the extraordinary spending on pinewood nematode. Based on the average costs of eradication / containment of one harmful organisms under the EU Plant Health Regime (1999 - 2009), this covers the outbreak of around 3.5 major - 20 minor IAS eradications / year.
	2 million EUR / year
	
	

	
	
	High
	Costs of EU-level actions on rapid response / early eradication, based on the actual spending on solidarity funding under the EU Plant Health Regime (1999 - 2009) including the extraordinary spending on pinewood nematode. Based on the average costs of eradication / containment of one harmful organisms under the EU Plant Health Regime (1999 - 2009), this covers the outbreak of around 5 major - 30 minor IAS eradications / year
	3 million EUR / year
	
	

	Contingency planning and eradication actions at Member State level (for IAS of Member State's concern)
	Investment in rapid response
	N/A
	MS level costs vary depending on MS ambitions, i.e. number of incidents / year not feasible to estimate A range of possible costs given based on the existing information re: costs of eradication at national level.
	50 000 / 100 000 EUR - 5 - 14 million EUR / species / event / Member State
	Examples of known eradication national activities: eradication of small populations/isolated occurrences around 50 000 - 100 000 EUR (Norway); eradication of ruddy duck: 5 year eradication program for £ 3.337 million (2005-2010) (~4 million EUR total / 800 000 EUR / year) (UK); eradication of topmouth hudgeon: £ 77 700 / total (one-off) (93 700 EUR) (West Midlands & Lake District UK, 2006 - 2007); estimated eradication of japanese knotweed: 810 000 / year (UK, year(s) unknown); eradication / control of Hottentot fig: 290 000 EUR / year (Spain, year(s) unknown); control / eradication of eucalyptus: 1 580 000 EUR / year (Spain, year(s) unknown); Eradication of american mink: 120 000 EUR / year (Estonia, 2004), 290 000 (France, 2004), 550 000 EUR / year (UK, 2001 - 2013); eradication of muskrat: 3 million EUR / year (Germany, year(s) unknown); eradication of brown rat: 280 000 EUR / year (Britain, year(s) unknown); eradication of cyopu: 5 million EUR / total (UK years unknown), 14 million EUR (total) (Italy).
	Øystein Størkersen (Directorate for Nature Management, Norway) pers. comm.; Child et al. 2001 / Moore et al.2003 / Scalera & Zaghi 2004 / Panzacchi et al 2007 in Vila, M. & Basnou, C. 2008. State of the art review of the environmental and economic risks posed by invasive alien species in Europe - DAISIE Deliverable 14 Report. 36 pp.; Defra. 2007. Impact Assessment of the Order to ban sale of certain nonnative species under the Wildlife & Countryside Act 1981. Available online at: http://www.defra.gov.uk/ wildlifecountryside/pdf/ wildlife-manage/nonnative/ impact-assessment-order.pdf ; Andreu J and Vilà M. 2007. Análisis de la gestión de las plantas invasoras en España. Ecosistemas 3: 1-16; DAISIE profile: http://www.europealiens.org/ pdf/Ondatra_zibethicus.pdf


Table 7. Control, management and restoration actions: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	CONTROL, MANAGEMENT & RESTORATION: management plans
	
	

	Developing action / management plans for already established 'IAS of EU concern'
	Number of plans: 2 targeted IAS
	Low
	Costs of developing targeted IAS management plans
	70 000 EUR / total (one-off)
	Action plans for IAS proposed within LIFE projects, cost between 20 000 and 50 000 EUR / total (one-off) /species), inc. staff costs . Average costs = 35 000 EUR / action plan (total). Note: Staff costs are likely to be diminished if a dedicated body for coordinating / managing IAS policy development and implementation is developed
	EPPO costs: Riccardo Scalera pers. comm. in the context of this study. Costs of expert / staff input: team's own estimate.

	
	Number of plans: 5 targeted IAS
	Moderate
	
	175 000 EUR / total (one-off)
	
	

	
	Number of plans: 10 targeted IAS
	High
	
	350 000 EUR / total (one-off)
	
	

	Developing action / management plans for already established IAS of Member State's concern
	EU level: investment in controlling / locally eradicating already existing 'IAS of EU concern'
	n/a
	MS level costs vary depending on MS ambitions, i.e. number of plans / year not feasible to estimate. A range of possible costs given based on the existing information re: costs of developing action / management plans at national level
	3900 EUR - 33 000 EUR / management plan / species / Member State (total / one-off)
	Examples of costs of national IAS management / action plans: Ireland: costs of exclusion strategies and contingency/management plans ~ 3 900 EUR / plan, excluding the time given in kind by steering group members for peer review; Lithuania: costs of developing an action plan for raccoon dog 40 000 Lt / year (~ 12 000 EUR / year) and amur / chinese sleeper 15 000 Lt / year (~ 4350 EUR) (inc. related research); Italy (Lazio region): Action plan for the eradication of the american mink in the region: 33 000 EUR; Denmark: a plan for eradicating the racoon dog 11.000 EUR (exc.time used in steering group meetings).
	Irish national Invasive Species Programme: Cathy Maguire, pers. comm.. in the context of this project Hans Erik Svart (Ministry of Environment /Danish Forest and Nature Agency), pers. comm. In the context of this project Riccardo Scalera, pers. comm. in the context of this project

	Controlling / locally eradicating already existing IAS
	
	Low
	Earmarked financing to control IAS of EU concern, based on the average previous EU contribution to manage / control IAS in the context of LIFE funding (as per EU cofinancing arrangements, 50 - 75% match funding from EU)
	1.5 - 2.25 million EUR / year with 50 - 75% match funding, respectively
	Between 1992 - 2006, the minimum yearly budget spent on IAS (i.e. LIFE budget on eradication, control and containment) was of € 3 million / year (total, inc. both EU and MS contributions), with a peak for a 3-year period corresponding to € 14 million / year. This should be considered as a low level estimate of LIFE contribution to IAS as the analysis was limited by the lack of detail re: different LIFE projects. Also, in in the past LIFE was not designed to specifically address IAS which is likely to have limited the number of IAS project under the fund. To compare the scale of this investment: in Denmark in 2002 the authorities from local to state level used 22 800 000 DKK (~ 3 250 000 EUR ) and 39 900 working hours to manage Heracleum mantegazzianum. The Danish land area is about 43.000 km2.
	Riccardo Scalera (2010) How much is Europe spending on invasive alien species? Biol Invasions (2010) 12:173-177, Hans Erik Svart (Ministry of Environment /Danish Forest and Nature Agency), pers. comm. In the context of this project

	
	
	Moderate
	Earmarked financing to control IAS of EU concern, based on 2 x previous level of EU contribution to manage / control IAS in the context of LIFE funding (as per EU cofinancing arrangements, 50 - 75% match funding from EU)
	3 - 4.5 million EUR / year with 50 - 75% match funding, respectively
	
	

	
	
	High
	Earmarked financing to control IAS of EU concern, based on 4 x previous level of EU contribution to manage / control IAS in the context of LIFE funding (as per EU cofinancing arrangements, 50 - 75% match funding from EU)
	6 - 9 million EUR / year with 50 - 75% match funding, respectively
	
	

	
	Member State level: investment in controlling / locally eradicating additional, already existing IAS of MS concern
	n/a
	Earmarked national financing for IAS management actions, estimated as the level of required MS contribution to complement previous EU LIFE funding (as per EU cofinancing arrangements, 50 - 25% match funding from MS) In reality, costs will vary depending on MS ambitions.
	30 000 / 60 000 - 180 000 / 360 000 EUR / year / Member State with 25 - 50% match funding, respectively
	As above, the level of MS contribution to complement previous EU LIFE funding, as per EU cofinancing arrangements (25 / 50% match funding from MS): 0.75 / 1.5 million EUR - 4.5 / 9 million EUR / year (~30 000 / 60 000 - 180 000 / 360 000 EUR / year / EU MS) (for EU25).
	

	Restoration
	Investment in restoration of ecosystems after IAS invasions & management / eradication actions (EU - MS level)
	Low-high
	Ranging investment in / costs of restoration, based on existing information of annual costs of restoration projects in the US.
	100 000 EUR - 2 million EUR / year Note: overlaps with costs of eradication
	US: Portland / Oregon complete removal and native species revegetation on 40% of public lands (cost per year, over a five-year period): 31 million US$ / year (~23 million EUR) US: projected a total cost of removing and replace ash trees in the city of Sandusky’s (emerald ash borer management plan for 2006– 2011): 153 000 US$ (one-off costs) (~116 000 EUR) US: Revegetation invasive weed infested lands in Elko County Nevada (in 2002): 4540 US$ for 50 acres (~ 3400 EUR) US: Cost of re-vegetation of denuded/disturbed areas states the NRCS (Natural Resources Conservation Services): 30 260 US$ / year at each Plant Material Centers (PMC)
	Cusack, C., Harte, M., and Chan, S., 2009. The Economics of invasive species. Prepared for the Oregon Invasive Species Council. Sea Grant Oregon. http://www.oregon.gov/OI SC/docs/pdf/economics_in vasive.pdf Windle, P.N., Kranz, R.H., and La, M. 2008. Invasive Species in Ohio Pathways, Policies, and Costs. Union of Concerned Scientists. Available online: http://www.ucsusa.org/ass ets/documents/invasive_s pecies/Ohio_invasives.pdf Diaz-Soltero, H. 2008. U.S. Department of Agriculture. Report to the Invasive Species Advisory Council


Table 8. Policy development, administration and coordination structures: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	HORIZONTAL: policy development & strategy implementation
	
	

	National IAS strategies
	Development of the national IAS Strategy Note: only MS that do not already have a dedicated strategy)
	n/a
	Total (one-off) costs of developing national IAS strategy, based on the information from Great Britain and Sweden Note: These costs could be diminished by establishing a dedicated, comprehensive body for IAS policy (below) and tasking it with such a task.
	130 000 - 1.5 million EUR (total) / Member State
	Development of the Great Britain IAS Strategy: £ 107 000 / two years (~130 000 EUR). A broad estimate based on a standard daily rate for most meeting attendees (govt and non-govt), standard T&S costs for those travelling to meetings, production and translation costs and time by officials to draft, carry out consultation etc. Note: also includes costs of the IAS secretariat dedicated to strategy development. Development of IAS Strategy in Sweden: 1.5 million EUR (total)
	Niall Moore (GB non-native species secretariat), pers. comm. In the context of this project

	
	Updating / follow-up of national IAS Strategy
	n/a
	Estimated costs of supporting further development / followup / updating a national IAS strategy, based on costs of existing assessments / studies that support IAS policy / framework development Note: costs of national level administration & coordination and dedicated IAS research considered separately below
	10 000 - 120 000 EUR (total) / study / Member State
	EU: Estimated one-off costs of around halfyear dedicated assessment: 100 000 - 120 000 EUR (total), based on the information from the EU Commission calls for tender in 2009- 2010. Ireland: review of the national invasive species programme and development of the next programme, including staff time and stakeholder conference: ~9000 EUR (total) Finland: estimated budget for a half-year / year scoping studies for the development of national IAS information systems: 50 000 - 80 000 EUR (total)
	Commission called for tender ENV.B.2/SER/2009/0101r and ENV.B2/ETU/2010/0043r Maiju Lehtiniemi (Finnish Environment Institute, Marine Centre) pers. comm. In the context of this project Irish national Invasive Species Programme: Cathy Maguire, pers. comm. In the context of this project

	EU IAS strategy
	Updating / follow-up of the EU IAS Strategy
	Low-medium
	Estimates one-off costs of supporting / follow-up of the EU IAS Strategy, based on available information on costs of short assessments / studies supporting the development of EU IAS Strategy. Note: IAS basic research at the EU level considered separately below.
	100 000 - 120 000 EUR (total) / study
	Estimated one-off costs of around half-year dedicated assessment: 100 000 - 120 000 EUR (total), based on the information from the EU Commission calls for tender in 2009-2010. Annual cost to the Commission of checking the correct and uniform application of EU Plan Health Regime (e.g. annual inspection mission in the MS): 553 235 EUR / year
	Commission called for tender ENV.B.2/SER/2009/0101r and ENV.B2/ETU/2010/0043r Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	
	
	High
	As above plus estimated costs of checking the correct and uniform implementation of EU IAS Strategy, based on the costs of such activity under the EU Plant Health Regime Note: IAS basic research at the EU level considered separately below.
	100 000 - 120 000 EUR (total) / study 550 000 EUR / year
	
	

	HORIZONTAL: Administration & coordination structures
	
	

	Administration of EWRR
	
	
	Integrated in the EU EWRR system
	
	
	

	General administration & coordination of IAS policy / actions
	Administration & coordination of IAS policy / actions at the MS level
	Low
	Annual costs of one dedicated expert in the existing national env. admin. to coordinate IAS activities, based on estimated average salary costs in EU MS
	40 000 - 75 000 EUR / year / Member State (inc. overheads)
	Estimated general range of average salary / year across new and old EU MS: 40 000 - 75 000 EUR / year
	Info on average salaries: http://workbarometer.org/

	
	
	Moderate
	Annual costs of running a dedicated national IAS coordination body / secretariat (with around 2 full time positions), based on estimates from the Great Britain and Sweden.
	240 000 EUR / year / Member State
	Estimated costs of IAS secretariat in Sweden (2 fulltime positions): Skr 2.8 million / year (around 296 000 EUR / year). Cost of running the Non-Native Species Secretariat for Great Britain (around 2-3 full time positions): £ 160,000 / year (around 182 000 EUR / year). Note: total reported costs £230 000, of which£ 7000 / year for annual stakeholder forum has been deducted to avoid double counting with below. The average costs: 240 000 EUR / year.
	Niall Moore, GB Non-Native Species Secretariat, pers. comm. (in Shine et al. 2010) Naturvårdsverket. 2008. National Strategy and action plan for alien species. Swedish Environmental Protection Agency. Naturvårdsverkets rapport 5910.

	
	
	High
	Annual costs of running a dedicated national IAS coordination body / secretariat (with around 7 full time positions), based on estimates from Sweden. Note: The staff costs related to administrating RAs, intentional / unintentional introductions, rapid response and management actions, dealt with in other sections could be diminished / made redundant by establishing a dedicated, comprehensive body.
	650 000 EUR / year / Member State
	Estimated costs of IAS secretariat in Sweden (7 fulltime positions): Skr 6.2 million / year (around 650 000 EUR / year)
	Naturvårdsverket. 2008. National Strategy and action plan for alien species. Swedish Environmental Protection Agency. Naturvårdsverkets rapport 5910.

	
	Administration & coordination of IAS policy / actions at the EU level
	Low
	Annual costs of 1 dedicated, fulltime experts in the existing EU administrative structure to coordinate IAS activities, based on estimated average salary costs at the EU Commission
	75 000 EUR / year
	Estimated general average salary / year at the European Commission: 75 000 EUR / person / year (inc. overheads)
	Average salary roughly estimated based on: http://ec.europa.eu/civil_service/docs /salary_officials_en.pdf.

	
	
	Moderate
	Annual costs of 1 dedicated, fulltime experts in the existing EU administrative structures to coordinate IAS activities Combined with the establishment / running of a dedicated inter-service group on IAS
	165 000 EUR / year
	Estimated general range of average salary / year at the European Commission: 75 000 EUR / year Establishment / running of a dedicated interservice group on IAS: estimated time commitment 10 days / year / relevant expert, assuming the attendance of 10 experts from different relevant bodies (outside dedicated IAS coordination), with costs of ~900 EUR / person / day = 90 000 EUR
	

	
	
	High 
	Establishment of a dedicated body to manage the implementation of EU IAS policy, based on similar costs under the EU Plant Health Regime

Note: The staff costs related to administrating RAs, intentional / unintentional introductions, rapid response and management actions, dealt with in other sections could be diminished / made redundant by establishing a dedicated, comprehensive body.
	550 000 EUR / year
	Estimated costs of the overall management of the EU Plant Health policy: 555 832 EUR / year. Inc. 1 head of unit, 2 permanent officials, 1 temporary official, 2 national experts, 2 assistants.
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft report from April 2010)


 Table 9. stakeholder engagement actions and communication: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	HORIZONTAL: Stakeholder consultation & engagement
	
	
	

	Stakeholder consultation & engagement actions
	EU level: stakeholder consultation & engagement actions
	Low
	Organising EU-level stakeholder engagement actions on IAS issues (ad hoc basis), estimated as 1/5 of ECDC annual budget for such activities
	115 000 EUR / year
	European Centre for Disease Prevention and Control (ECDC): cost of efficient & coordinated communication of key messages and information to the media and public: 530 000 EUR / year
	ECDC. 2009. ECDC Annual Work Programme 2009. Available online at: http://www.ecdc.europa.eu/en/Ab out_us/Key_documents/Document s/ECDC_Annual_Work_Programme _2009.pdf

	
	
	Moderate
	Establishing a dedicated annual programme for EU IAS stakeholder engagement, but with limited earmarked annual budget, estimated as a half of ECDC annual budget
	265 000 EUR / year
	
	

	
	
	High
	Establishing a dedicated annual programme for EU IAS stakeholder engagement, with earmarked annual budget (i.e. total ECDC annual budget)
	530,000 EUR / year
	
	

	
	MS level: stakeholder consultation
	Low
	Organising an annual national stakeholder forum, based on the information from Ireland and the UK
	8000 EUR / year / Member State
	Ireland: Cost of running the annual national Invasive Species Forum: ~ EUR 2,000 per year but when staff time is added (which includes organisation, producing proceedings etc), this rises to approximately EUR 8,000 per year. UK: Cost of organising annual Non-Native Species Stakeholder Forum with multisectoral participation: £ 7000 (~ 8000 EUR). Ireland: Stakeholder engagement programme: annual running costs of EUR 12,000 (incl. staff time but not the printing and publication costs for information materials) NL: 150 000 EUR / year for awarenessraising campaigns. UK: a dedicated public attitudes survey on IAS ~ £90-100 000 (~100 000 EUR)
	Irish national Invasive Species Programme: Cathy Maguire, pers. comm.. Niall Moore, GB Non-Native Species Secretariat, pers. comm. Questionnaire to the Netherlands as a NOBANIS Member State, conducted in the context of this study.

	
	
	Moderate
	A dedicated (but limited) annual budget for stakeholder consultations programmes and running an annual national stakeholder forum, based on the information from Ireland and the UK
	20 000 EUR / year / Member State
	
	

	
	
	High
	A dedicated annual budget for stakeholder consultation or a dedicated stakeholder consultation event, based on the information from the UK and the NL
	100 000 - 150 000 EUR / year / Member State
	
	


Table 10. IAS research: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	HORIZONTAL: Research
	
	
	
	

	Supporting ongoing IAS research
	Supportin g ongoing IAS research at the EU level
	Low - High
	Estimated annual support to IAS reseach by EU R&D framework programmes, based on the past level of EU R&D funding for IAS
	3.5 - 10.5 million EUR / year, estimated as 0.5 - 1.5 times the current EU R&D support to IAS.
	On average, in the period 1996- 2006, the FPs financed seven IAS related projects per year, with an average cost of about 1 million EUR each. This amounted to a yearly budget of 7 million EUR total (i.e. including EU contribution and MS cofinancing) Note: Funding under the EU LIFE programme not considered here as it is not targeted for research activities. See costs of management above.
	Riccardo Scalera (2010) How much is Europe spending on invasive alien species? Biol Invasions (2010) 12:173-177

	
	Supportin g ongoing IAS research at the MS level
	Low - High
	Costs of regional / national funding (one-off) to support general IAS research activities, based on the information on existing IAS research activities.
	60 000 - 700 000 EUR (total) / national or regional IAS research project / Member State
	Austria: a national research project on IAS (3 years) (2007-2008): 700 000 EUR (total) Germany (Bavaria): research on IAS (2002 - 2003): 400 000 EUR (total) Germany: research on potential biological control agents, such as pathogenic fungi, bacteria, or viruses: 250 000 EUR (total) Ireland: project on alien invasive species in Irish water bodies (2008): 280 000 EUR (total) UK: research project on Alien species and Noxious weed Control (Highways Agency) (2006 - 2008): £ 50 000 (total) (~ 60 000 EUR) Denmark: Ministry of Environment have had EUR 285 000 for R&D on IAS in the period 2008-10,
	Uwe Starfinger, Julius Kühn Institute - Federal Research Centre for Cultivated Plants, pers. comm; Reinhardt, F., Herle, V.M., Bastiansen, B.F., Streit, B. 2003. Economic Impact of the Spread of Alien Species in Germany. German Federal Environmental Agency (Umweltbundesamt). (http://www.umweltdaten.de/publikationen/fpdfl/ 2434.pdf); Shine, C., Kettunen, M., Genovesi, P., Gollasch, S., Pagad, S. & Starfinger, U. 2008. Technical support to EU strategy on invasive species (IAS) - Policy options to minimise the negative impacts of IAS on biodiversity in Europe and the EU. (http://ec.europa.eu/ environment/nature/ invasivealien/docs/ Shine2008_IAS_Task%202.pdf); The Highways Agency. Project 'Alien species and Noxious weed Control' (http://www.highways.gov.uk/ knowledge_compendium/ projects/ ADE6F78FDA98415E8AAFCE69BB9AB28B.aspx); Hans Erik Svart (Ministry of Environment /Danish Forest and Nature Agency), pers. comm. In the context of this project


Table 11. IAS voluntary codes and best practices: Estimated level of costs (indicative only)
	STRATEGY COMPONENT
	ESTIMATED COSTS OF THE STRATEGY COMPONENT
	DATA & APPROACH USED TO DEVELOP THE ESTIMATE

	Type of cost
	-
	Level of investment/ coverage/ ambition
	Cost item/ indicator of costs
	Estimated level/ scale of costs
	Data and approach
	Origin / reference

	VOLUNTARY ACTIONS to complement / replace mandatory actions
	
	

	Developing codes of conduct & best practices
	Small scale initiatives - large (e.g. national / international) scale initiatives
	Low - High
	A range of costs (one-off) of developing IAS codes of conduct, based on the information on already developed codes of conduct..
	5 700 - 57 000 EUR (total)
	Global: cost of developing Pet Trade Toolkit on voluntary and regulatory measures: US$75,000 (one-off, during one year) (~ 57 700 EUR) Europe: Cost of developing Council of Europe/EPPO Code of Conduct on Horticulture and Invasive Alien Plants (consultancy, coordination meetings, expert workshop): 22 000 EUR (one-off) UK (England & Wales): Cos of developing Code of Conduct on Japanese knotweed (consultancy, coordination meetings): £ 32 000 (one-off) (~ 38 400 EUR) Ireland: Development of 3 - 4 codes of conduct over 3 year period (excluding time contributed by stakeholders): 20 000 EUR (~ 5700 EUR / code of conduct) (one-off) Denmark: Code of conduct for trade with invasive plant species: EUR 17.000 (inc. drafting and implement it in the plant trade organisations)
	Eladio Fernandez- Galiano (Council of Europe), pers. comm; Trevor Renals (Environment Agency), pers. comm; Irish national Invasive Species Programme: Cathy Maguire, pers. comm.; Jamie K. Reaser (Pet Industry Joint Advisory Council (PIJAC)) pers. comm.; Hans Erik Svart (Ministry of Environment /Danish Forest and Nature Agency)


 Table 12. Types of costs foreseen to be covered by private actors/sectors

	IAS measure
	Type of cost
	Key private actors/sectors
	Level/scale of costs
	Reference

	Control of trade/movement /of non-native species (i.e. control of intentional introduction of IAS)
	Fees for permits for non-native species

Risk assessments to prove that import/export movement of nonnative species has no/limited risks
	Horticultural sector

Aquaculture sector

Agriculture & forestry sectors

Pet & aquarium trade sectors
	Examples of costs of fees to private actors in the context of the EU Wildlife Trade Regime323 (i.e. number of permits x EUR/permit in 2008)

Finland: 10575 EUR/year (75 EUR/permit)

UK: 1777278 EUR/year (69.5 EUR/import & export permits, 55.4 EUR/re-export permit)

NL: 187860 EUR/year (60 EUR/permit)

CZ: 25613 EUR/year (38.4 EUR/permit)

BE: 43700 EUR/year (25 EUR/permit)

IT: 951690 EUR/year (16.87 EUR/permit)

Risk assessment estimated costs: 15000 EUR/risk assessment (exc. Staff costs)
	Fees: CITES annual/biannual reports:

http://ec.europa.eu/ environment/cites/ reports_en.htm

Risk assessment: EPPO costs

Expert opinion in the context of this study.

	Establishing permitting /inspection /border control system to control trade pathways (i.e. control of unintentional introduction of IAS)
	Fees for registration of/permits for import of goods that could be potential carriers of /contaminated with IAS
	Aquaculture sector

Agriculture & forestry sectors

Pet & aquarium trade sectors
	Costs to private actors (e.g. registration and fees for permits) under the EU Plan Health Regime: 150 000 EUR - 500 000 EUR million/EUR by private operators in one EU Member State (30% costs recovered) and 750 000 EUR - 2.5 million/EUR by private operators in one EU Member State (100% costs recovered)
	Food Chain Evaluation Consortium (FCEC) (2010) Evaluation of the Community Plant Health Regime (draft final report). 364 p. + Annexes.

	Management of marine pathways
	Marine pathway risk assessments

Port baseline surveys

Measures for ballast water and hull fouling management
	Marine transport sector
	Marine pathway risk assessments: 50000 EUR / shipping route / total and implementing Decision Support Systems (DSS) for marine pathway risk assessments: 20 000 EUR /port authority (total / one-off)

Port baseline surveys: ~ 76 000 EUR /total (one-off)

Ballast water reporting requirements: 4000 EUR /shipping operator /year 

Ballast water treatment: 290000 -660000 EUR / vessel (total, one-off) and 35 EUR /1000m3 water (running costs)

Ballast water inspection: 1000 EUR -1600 EUR / vessel / port authority /event

Hull fouling inspection: 1200 EUR - 2400 EUR / vessel / event

Costs of cleaning vessels from hull fouling organisms: minimum 13700 EUR /vessel /event
	EMSA 2008. Implementing the Ballast Water Management Convention – the EU dimension, Workshop report. European Maritime Safety Agency, Lisbon, p. 15 EMSA 2009. European Maritime Safety Agency, Safer and Cleaner Shipping in the European Union. Luxembourg: Office for Official Publications of the European Communities, p. 20.

Expert opinions

	Management of other pathways such as inland water and air traffic
	Dedicated pathway risk assessments

Measures for managing spread if IAS via given pathway (e.g. cleaning of vessels /vehicles)
	Inland water transport sector

Air traffic sector etc.
	No information available
	

	Costs related to eradication, control and management of IAS

Costs of restoration due to IAS invasion
	Costs of eradication /management /control /restoration actions when liability can be proven
	All above

Also, individual private actors
	Depends on the agreed level of liability
	


� European Commission (2011). Communication from the Commission to the European Parliament, the Council, the Economic and Social Committee and the Committee of the Regions: our life insurance, our natural capital: an EU biodiversity strategy to 2020, Brussels, 3 May 2011, COM(2011) 244 final, 17 pp.


� Shine, C., Kettunen, M., Genovesi, P., Essl, F., Gollasch, S., Rabitsch, W., Scalera, R., Starfinger, U. and ten Brink, P. 2010. Assessment to support continued development of the EU Strategy to combat invasive alien species. Final Report for the European Commission. Institute for European Environmental Policy (IEEP), Brussels, Belgium


� Kettunen, M., Genovesi, P., Gollasch, S., Pagad, S., Starfinger, U., ten Brink, P. & Shine, C. 2009. Technical support to EU strategy on invasive species (IAS) - Assessment of the impacts of IAS in Europe and the EU (Final draft report for the European Commission). Institute for European Environmental Policy (IEEP), Brussels, Belgium)


� Kremar-Nozic, E., Wilson, B. and Arthur, L. 2000. The potential impacts of exotic forest pests in North America: a synthesis of research. Canadian Forest Service Information Report BC-X-387. 35 pp.
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