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Section 1: Procedural issues and consultation of interested parties 

 

1.1. Consultations 

1.1.1 Initial consultation 

In the EU Diabrotica virgifera virgifera (named "Diabrotica" in this report for convenience) 

is a regulated harmful organism (it is listed in Annex I, Part A, Section II "Harmful organisms 

known to occur in the Community and relevant for the entire Community" of Council 

Directive 2000/29/EC). Whilst EU emergency measures have been in place since 2003 to 

control the spread of this pest (Commission Decision 2003/766/EC), some Member States 

(MS) and farmer's organisations have expressed their dissatisfaction with the present 

regulatory framework against Diabrotica, requesting that the current rules be considerably 

reviewed/amended, in the light of the ongoing spread of the pest in the past years into new 

regions of the EU.  

Consequently, the Commission has decided to carry out an impact assessment (IA) of seven 

potential policy options against Diabrotica. The IA will be used as the basis for the revision, 

in consultation with the MS, of the present strategy, that will be implemented through 

appropriate legislation to be proposed by the Commission and to be adopted, in most of the 

cases, via a Commission Implementing Act. 

Throughout the impact assessment and policy making process interested parties' (Member 

States and Stakeholders) views have been sought in order to design the policy options and 

assess their potential effectiveness and efficiency. There positions are summarised in the 

comparison of the options section (Section 6). 

 

1.1.2 Data collection on behalf of the Commission 

In order to collect the data needed for the preparation of the IA a study (Annex II) was 

commissioned to an external consultant, the Food Chain Evaluation Consortium - FCEC. 

The Terms of Reference of the Diabrotica study were prepared in consultation with European 

Diabrotica experts and the MS (consultation of the Chief Officers of Plant Health Services - 

COPHS). During the course of the study FCEC consulted with stakeholders from the private 

and public sector (MS competent authorities, industry organisations such as European 

farmers/maize growers/breeders and seed producers associations, pesticide toxicity experts 

and environmental NGOs; Annex IV provides a list of stakeholders consulted during the 

study as well as on its final report) in order to collect their views and the data needed for the 

study.   

Specific data were collected from a representative selection of 9 MS (FR, DE, HU, IT, PL, 

RO, SI, ES and NL). These countries represent about 85 % of the EU maize cultivation area 

and include all MS in which more than 20 % of the arable land is cultivated with maize. These 

9 MS also represent all different Diabrotica pest presence situations (pest free, partially or 

totally infested) as well as the different main maize production types (grain, silage, seed, 

sweet maize and biofuel). Annex III provides an overview of maize production in the EU. 
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1.1.3 Consultation on the policy development 

Stakeholders 

The seven-month study started on 14 November 2008 and produced a final report (delivered 

on 4 June 2009). This final report was the subject of a targeted (but broad) stakeholder 

consultation, which was considered to be the most appropriate consultation strategy due to the 

specific and technical issues at stake. The final study report was presented to the Working 

Party of COPHS on 13 June 2009 and to a working group of the Commission Advisory Group 

on the Food Chain, Animal and Plant Health (AG) on 1 July 2009. All the comments received 

were analyzed and considered for the preparation of the impact assessment report. The main 

results of this consultation are summarised in Annex IV. Additional exchanges of views with 

private-sector maize stakeholders have taken place since the completion of the Diabrotica 

study which included both bilateral meetings as well as multiple stakeholders meetings, such 

as the meeting of the Commission Advisory Group on Cereals, Oilseeds and Proteins of 23 

June 2010. 

Member States 

Discussion with the MS on the 7 policy options analysed in the Diabrotica study and recent 

developments of the situation of the pest took place at the March 2010, May 2010 and 

September 2010 meetings of the Standing Committee on Plant Health. Consequently it can be 

concluded that the Commission’s minimum standards for consultation have all been met. 

 

1.1.4. Inter-service Steering Group (ISSG) 

A Commission Impact Assessment Inter-service Steering Group (ISSG) was set up, with 

participation of the SEC GEN, DG AGRI, DG ENV, DG SANCO and DG TRADE. The 

IASG met for the first time on July 2008 to discuss the Terms of Reference for the Diabrotica 

study. It met then three times during the study (kick off meeting and meetings to discuss the 

interim report and draft final report of the study). Finally, the ISSG met on 21 October 2010 

to discuss the draft IA report. 

 

1.1.5. Impact Assessment Board (IAB) 

The European Commission Impact Assessment Board (IAB) examined the draft report on the 

impact assessment to define the future long-term EU strategy against Diabrotica by a written 

procedure and gave its opinion on 29 July 2011. The recommendations made by the IAB were 

implemented in the impact assessment report. The main modifications introduced in the report 

concern the description of the problem's drivers, the practical impact of Diabrotica on maize 

production and the existing regulatory framework and the wider policy context; subsidiarity 

issues in relation to pest control; assessment of implementation risks; 2010 Diabrotica 

presence data in the EU territory; relevance of insecticide use estimates to environmental 

impact; comparison of the options and justification of the policy options considered to rank 

best using combined efficiency and effectiveness criteria.   
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 Section 2: Problem Definition 

 

2.1 Background 

Diabrotica virgifera virgifera (Western Corn Rootworm) is an insect pest native of North 

America, where it is considered, together with the closely related Diabrotica barberi 

(Northern Corn Rootworm), the most serious insect pest of maize. Both Diabrotica adults 

(beetles) and larvae attack maize, but yield loss, and the concomitant economic damage, is 

caused by the root damage inflicted by feeding larvae. Plants with damaged roots are also 

more susceptible to drought and lodging. Its establishment in a new area as well as the 

increase in its population size is favoured by maize monoculture (planting maize in the same 

field year after year: the opposite of crop rotation). This is due to the fact that the adults 

deposit their eggs in the summer in the soil, close to a maize plant. The pest overwinters in the 

soils in the egg stage. If maize is sown again in that field, once the larvae hatch they will find 

maize roots to feed on and they will be able to complete their life cycle, giving rise to beetles 

that will emerge from the soil later during the maize growing season.  

If left untreated, Diabrotica can cause substantial yield losses and it is therefore considered 

worldwide as the economically most important pest in intensive maize production systems. In 

the USA and Canada Diabrotica causes USD 1 000 million in lost revenue each year, through 

yield loss and cost of treatments
1
.  

Diabrotica was first detected in Europe in former Yugoslavia in 1992. From there the pest 

started to spread across the continent through natural migration. As it is an injurious non-

native pest legislation was introduced in 2003 to contain its spread across the EU in order to 

protect the cultivation of maize, one of the most important crop plants in the EU. Experiences 

in central Europe, where Diabrotica has been present for over 15 years, suggest that 

significant economic impacts, due to larvae feeding on roots causing crop lodging and yield 

losses, only occur after several years of continuous maize cropping. Basically, if no actions 

are taken by farmers to suppress the Diabrotica population, yield losses of up to 70 % have 

been reported, although typically most fields would suffer an estimated 30 % loss. The actual 

yield loss is quite variable and depends on the Diabrotica population density as well as on the 

climatic conditions. In northern EU maize growing areas (such as in the Netherlands) the 

predicted yield loss would be of about 10 %. Currently, EU farmers in infested zones put in 

place sufficient measures to ensure that yield loss is kept to a minimum.  

 

                                                 
1
 Krysan, J.L., T.A. Miller, 1986: Methods for the study of pest Diabrotica. Springer. 

Chandler, L.D., 2003: Corn rootworm areawide management program: United States Department of Agriculture 

– Agricultural Research Service. Pest Management Science 59, 605-608. 
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Figure 1: Left picture: damage to maize roots caused by Diabrotica larvae (four plants on the 

left; the four plants on the right have not been in contact with Diabrotica larvae); Right 

picture: Diabrotica beetle feeding on the stigmas of maize female flowers (Picture credits: Dr. 

Peter Baufeld/Julius Kühn- Institut) 

 

2.2 How Diabrotica is currently addressed by EU legislation 

In the EU Diabrotica is a regulated harmful organism, listed in Annex I, Part A, Section II of 

Council Directive 2000/29/EC.  Consequently its introduction into, and spread within, all MS 

is banned. In addition, Commission Decision 2003/766/EC on “emergency measures to 

prevent the spread within the Community of Diabrotica virgifera Le Conte” was adopted on 

22 October 2003. According to this Decision, MS have to conduct yearly official surveys for 

the presence of the insect in areas of their territory, where maize is grown. In case of an 

outbreak in an area which was previously known to be free from Diabrotica, defined 

measures have to be taken with the aim of eradication of the insect, such as the 

implementation of a defined crop rotation scheme and the application of appropriate 

treatments on maize fields (insecticides) in the focus zone of the outbreak and a safety zone 

located around it. Since aircraft are known to be passive carriers of Diabrotica beetles, the 

risk of introduction of the organism near airports, where aircraft originating in infested zones 

land, is high. Consequently the emergency measures include specific provisions for maize 

fields in the vicinity of airports.  

In 2006 this decision was amended (Commission Decision 2006/564/EC) to introduce 

additional requirements for the containment of Diabrotica in the infested zones and their 

vicinity, to limit the spread of the insect from the infested zones into areas that are free of the 

insect. Partially this was a response to the accession of ten new MS in 2004, which 

considerably increased the proportion of the EU territory where the beetle was already 

established. The Commission Recommendation 2006/565/EC provides technical guidance to 

facilitate a coordinated approach for the definition of containment programmes. Pest 

containment is based on the definition of a “containment zone” (a buffer zone) at the 

boundary between the infested and the free zone, in which measures are taken to control the 

pest to limit its further natural spread out of the infested zone. Pest containment also relies on 

the application of measures against Diabrotica in the rest of the infested zone, aiming at 

reducing the pest population density (suppression measures).  

In July 2008 Decision 2003/766/EC was amended again (Commission Decision 

2008/644/EC) to fine-tune the crop rotation requirements for pest eradication in isolated 

outbreaks.  
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In summary, the present EU measures against Diabrotica aim at slowing down the spread of 

Diabrotica within the EU territory and not at fully blocking its natural spread from the 

infested zone into free areas (for the latter stricter measures would be needed). Figure 2 

provides a graphic explanation of the specific terminology used in EU Diabrotica legislation 

for pest distribution and measures to be implemented. 

The present experience shows that the measures for the eradication of isolated outbreaks in 

place since 2003 are effective, if properly applied. For the official containment programmes 

(containment and suppression measures in the infested zone and its vicinity) there is still 

limited information about their efficacy (they were applied for the first time in the 2007 maize 

growth season). Still, available data suggests that the infested zone keeps on expanding and 

therefore it is expected that with the present regulatory framework the pest will eventually 

establish in all EU maize cultivation areas.  

Since the adoption of this EU legal framework for Diabrotica, road transport (and potentially 

also inland water transport) has been identified as another pathway for the long-distance 

spread of the insect from infested to free areas. Even though the contribution of road transport 

to the spread of the insect may be limited, in particular when compared with the natural 

spread through migration of the adult insects to areas neighbouring to the infested zones, its 

impact is high since it leads to outbreaks far beyond the range for natural spread. Presently 

there are no EU provisions targeting specifically the spread of the pest through road transport 

(while there are measures in place targeting the aircraft spread pathway).  

With respect to the possibility for financial compensation for necessary measures to combat a 

harmful organism, Articles 22 and 23 of Directive 2000/29/EC establish a compensation 

scheme specific for the plant health area (plant health solidarity regime). In its present scope 

MS can receive a "plant-health control" financial contribution to co-finance 

administrative/treatment/monitoring costs incurred by the MS to control Diabrotica, in 

particular for the eradication of isolated outbreaks (financial compensation to farmers for 

application of measures/loss of income is at present not possible). 
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Examples of eradication measures:   

 Focus zone: crop rotation 1:3 (one maize crop in a three-year period) plus an insecticide treatment on 

maize fields against adults (beetles) 

 Safety zone: crop rotation 1:2 (one maize crop in a two-year period) 

 Buffer zone: 1:2 (one maize crop in a two-year period) 

 

Examples of measures in containment programmes: 

 Containment measures (in the containment zone): crop rotation 1:2 

 Suppression measures (in the rest of the infested zone): crop rotation 2:3 (two maize crops in a three-

year period) plus an insecticide treatment against larvae  

 

2.3 Problem identification 

Based on stakeholder consultation and annual spread data it is considered that the current 

legislative framework, aiming at containing the spread of the pest and preventing further 

infestations occurring across the EU, is not functioning properly, and the pest continues to 

spread into previously free areas.  

This is due to several factors such as: 

 natural spread by flight which is not blocked by the containment programmes 

implemented. These include in some cases measures which are less stringent than those 

listed in the Commission Recommendation on containment programmes, 

 introduction of the pest through road transport (passive spread of the pest), which is not 

addressed in the present regulation, and late detection of the resulting outbreaks (resulting 

in eradication failures),  

Figure 2: Specific terminology used in the EU Diabrotica legislation for pest distribution 

and measures to implement (distances are not drawn to scale) 
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 insufficient suppression of the pest population by MS in the infested zone (light 

suppression measures implemented as part of the containment programmes may be 

sufficient to avoid yield loss in the infested area but may not be sufficient for efficient 

containment of the pest, in particular in connection with passive spread by road transport),  

 reticence of farmers to implement the official control measures due to their cost and the 

limited possibilities of financial aid to support these costs.  

Due to the above listed problems, the cost-effectiveness of the present measures has been 

questioned. Some stakeholders actually consider that, in light of its present distribution in the 

EU territory, this pest no longer deserves EU regulation controlling its spread. 

The present regulatory framework, which is considered to be too inflexible by some 

stakeholders, is characterised by an uneven distribution of costs and benefits across the EU. 

This framework was originally conceived in 2003 and it was amended in 2006 to take into 

account the accession of 10 new MS in 2004, of which some were already infested by 

Diabrotica. It is therefore necessary to review the current system and to consider alternative 

options that are more appropriate and proportionate to address the spread of the pest. 

Whilst there is agreement from all stakeholders that the current measures need reviewing 

since they are not effective to fully control the spread of Diabrotica, the uneven spread of the 

pest across the EU MS (some western maize growing areas are still pest-free) and the 

different expected impact of the pest (which depends on the climatic conditions of a region) 

has resulted in very different ideas about how to regulate/control it, ranging from deregulation 

at EU level (leaving it up to the countries, regions or individual farmers to decide how to 

control the pest to safeguard maize yields) to stricter regulation to block the further spread of 

the pest.   

 

2.4 Diabrotica spread across the Union 

Diabrotica was first detected in Europe in former Yugoslavia in 1992. From there the pest 

started to spread to neighbouring countries through natural migration. Adult beetles can fly 

long distances, which can amount up to 40 km in one season, and could potentially spread 

further, if transported by the wind during a storm. Movement of fresh maize plants, parts 

thereof, or soil originating in infested areas can lead to the passive (man-assisted) and usually 

short distance spread of the pest. Consequently the movement of fresh maize plants, parts 

thereof, or soil is presently regulated in the EU only in connection with isolated outbreaks. On 

the other hand, the movement of maize grain does not lead to a further spread of the pest, 

since no life forms of Diabrotica are associated with maize grain. There is also evidence for a 

long-distance passive spread of the insect through aircraft and trucks (and probably also 

ships), which leads to the finding of the insect close to runways/airports or highways/roads 

located in areas formerly free of the pest. It is difficult to envisage measures that could be 

easily implemented to efficiently block the passive pest spread by trucks and ships.  

At the time of writing of this report a full overview of the situation of Diabrotica in the EU in 

2009 is available. 2009 survey data shows that, despite containment measures, the infested 

area keeps on expanding through natural and passive spread. In 2009 Diabrotica was found in 

12 MS. In 9 MS the insect is present in the whole (HU, SI and SK) or part of the maize 

cultivated areas (AT, BG, CZ, IT, PL and RO). In 3 additional MS the insect occurred in 

isolated outbreaks, which were under eradication (DE, FR and EL). However, since the 

eradication efforts in some areas in DE (parts of Bayern and Baden-Württemberg) and FR 

(parts of Alsace and Rhône-Alpes) have failed, the pest is now considered to be established in 

those areas (and containment measures are applied instead). 2010 Diabrotica surveys, which 
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have become available more recently, reveal a further worsening of the pest situation in those 

countries, since outbreaks have been detected in additional regions (DE: Nordrhein-

Westfallen; FR: Lorraine and Franche-Comté). In 2010 the pest has also considerably spread 

in EL and IT. The infested zone has also generally expanded in the remaining infested 

countries. In summary, the pest is now established in the 5 MS growing more than 1million ha 

maize (FR, RO, DE, IT and HU) and 5 out of the 8 MS growing between 1million and 

200.000 ha maize (PL, BG, CZ, AT, SK). Annex XII provides more detailed information of 

the pest distribution in the EU based on 2010 survey data.  

Figure 3 shows the area infested with Diabrotica in 2009 in Europe. Li et al. (Abstract of 

poster 016, IWGO 22nd Conference, Vienna, Austria, 5-8 November 2006) predicted that the 

potential global distribution of Diabrotica would have a northern limit to at 55°N. However, 

predictions of climatic suitability for Diabrotica are not easy to make because all stages, 

except the adult, live in the soil. The impact of Diabrotica on maize yield is also expected to 

be lower in the northern part of its predicted potential distribution range. Annex V provides a 

graphical overview of the evolution of the geographical distribution of the pest in Europe 

from 1992 to 2009. 

 

 

Figure 3: Diabrotica distribution in the EU in 2009 (Source FVO) (red spots indicate location 

of isolated outbreaks; larger red areas represent infested zones) 

 

2.5 Methods to control  Diabrotica 

Efficient methods exist to control Diabrotica in order to keep its population density below the 

level causing yield/economic loss. Methods presently available to EU farmers are crop 

rotation and other crop cultural measures as well as chemical insecticides against larvae and 

adult beetles. Other control methods are presently being developed (such as biological control 

methods and non-genetically modified maize varieties resistant to Diabrotica) or are not 

available in the EU (genetically modified/GM maize varieties resistant to Diabrotica). Annex 

VI provides a detailed description of the Diabrotica control methods. 

55°N 
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2.6 Plant Health legislation is produced at the EU level 

In order to protect the EU territory from the introduction of novel organisms harmful to plants 

or plant products or to prevent their spread into new areas if they are already present in a 

limited area of the EU, it is essential to adopt measures at the EU level. Common import 

requirements are needed since upon introduction in the EU commodities, which could be 

carriers of pests and diseases, can move freely within the EU territory (single market). 

Similarly, common internal movement requirements are also needed for commodities 

originating in the EU, which could be carriers of pests and diseases of limited presence in the 

EU territory. 

The legal basis for EU legislative measures on plant health is provided by Article 43 of the 

Treaty on the functioning of the European Union. The EU plant health regime aims at 

protecting the EU against the harm caused by the introduction and spread of harmful 

organisms, and thus to ensure food security and safety and the protection of the public and 

private green, forests, and the landscape (the natural environment). The basic legal framework 

is Council Directive 2000/29/EC, which is presently being reviewed.  

The plant harmful organisms regulated under Directive 2000/29/EC are those named 

"quarantine pests" by the FAO International Plant Protection Convention, which are defined 

as "pests of economic importance to the area endangered thereby and not yet present there, or 

present but not widely distributed and being officially controlled".  A subset of plant pests not 

fulfilling the quarantine pest definition (non-quarantine pests/pests not eligible for regulation 

under Directive 2000/29/EC), whose presence in plant propagation material and seeds affect 

the intended use of those plants with an economically unacceptable impact, are regulated in 

the EU under a series of marketing Directives. The remaining native or widespread introduced 

pests are considered not to deserve EU regulation. However, these pests could be the subject 

of local measures, provided that the measures do not affect the movement or the placing on 

the market of the affected crop.  

 

2.7 Plant Health at the international level and trade 

The World Trade Organisation Agreement on Sanitary and Phytosanitary Measures, of which 

the EU is a contracting party, allows countries to act on trade in order to protect plant health, 

provided they do not discriminate or use this as disguised protectionism. For this reason 

phytosanitary regulation must be based on science and it should not arbitrarily or unjustifiably 

discriminate between countries where identical or similar conditions prevail.  

The establishment of a plant pest in an area previously free from it can have substantial 

impact on trade, since third countries free from the pest may decide to put in place measures 

restricting the import of plants or plant products from that area/country. The extent of the 

problem depends on whether the pest is associated with the plant or plant product to be traded. 

Since Diabrotica is not associated with maize grain or its by-products, which are the main 

traded maize commodities, the presence of this pest in a maize growing region does not have 

an impact on maize trade. 
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Section 3: Objectives 

 

The general objective of EU regulation against Diabrotica is to ensure coherence and 

consistency with the EU Plant Health Regime, which is in place to protect the EU from the 

harm caused by the introduction and spread of organisms injurious to plants and plant 

products. Diabrotica regulation should also be consistent with wider EU objectives (e.g. 

sustainability and smart regulation).  

The general policy objective for this initiative is to establish a proportionate regulatory regime 

against Diabrotica that takes into account its long-term economic, environmental and social 

impacts, and that will promote competitiveness of the agricultural sector across the EU and 

contribute to a sustainable production of maize in the EU. 

The practical goal of this Impact Assessment is to carry out a science-based analysis of 

available data to allow a decision on the most appropriate form and level of harmonization of 

the control strategy against Diabrotica at EU level. 

The specific objectives are:  

 

 To define a strategy against Diabrotica that will allow a competitive maize production in 

the EU (avoiding that there is a profound difference in the distribution of burden/benefits 

among farmers/regions) 

 To define a strategy against Diabrotica that will stimulate a sustainable maize production 

in the EU (lower environmental impact) 

 To define a strategy against Diabrotica that is proportionate to the threat posed by this 

pest to maize production but that also takes into account the present distribution of the 

pest in the EU and the availability of effective control tools 

 To define a strategy against Diabrotica that adequately addresses differences at the local 

level of maize production systems and that ensures sufficient flexibility for its 

implementation and enforcement. 

 To define a strategy against Diabrotica that ensures relatively stable levels of maize 

production in the EU, to avoid disruption to the EU and international maize markets as 

well as to the agriculture and food sector.  

 

 

Section 4: Policy options 

 

Taking the present regulatory framework against Diabrotica as starting point (option 1: status 

quo/baseline) six additional policy options have been defined: three options (4a, 4b and 5) 

consider a strengthening/tightening of the present regulatory framework up to the level of 

eradication of the pest (option 5). The remaining three options (2a, 2b and 3) consider a 

relaxation of the present framework up to the level of deregulation (option 3: non-regulatory 

option). Annex VII summarises in a table format the main characteristics of each of the seven 

policy options.  
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With regard to the legal instruments needed to implement these policy options, for options 2a, 

2b, 3, 4a and 4b, a Commission Implementing Act adopted by the examination procedure 

would be required. However, option 5 would probably require a legislative proposal to be 

adopted by ordinary legislative procedure. Option 1 is the present EU regulatory framework 

against Diabrotica and, consequently, if this were the preferred policy option, no new 

legislative procedure would be needed. 

After consultation with Stakeholders and the results of the study it was considered that the do 

nothing (option 1), complete eradication (option 5) and prohibition maize belt (option 4b) 

would not be feasible in practice. These options remain included it the assessment but other 

than the baseline (option 1) the detailed information on impacts has been moved to an Annex 

(Annex XI). 

 

 4.1 Policy option 1: No changes to existing provisions 

The existing provisions, which give crop rotation and the use of appropriate treatments 

against larvae and adults (generally insecticide treatment) a central role, aim at limiting the 

natural spread of the pest from infested zones into free areas through the organisation of pest 

containment programmes in the infested zone, as well as through the eradication outbreaks 

detected in the free area, far away from the infested zone (isolated outbreaks). These 

provisions slow down (but do not block) the spread of the pest.  

 

4.2 Policy option 2: Relaxation of existing provisions 

4.2.1 Policy option 2a) Focus on protection of free areas through the establishment of 

“protected zones" (pest-free zones with environmental conditions favourable for pest 

establishment but which are kept free through appropriate measures).  

The existing provisions focus on the protection of the non-infested part of the EU by 

containing the pest as much as possible inside infested regions. The burden of the measures is 

primarily on farmers in the containment and suppression zone. Alternatively, the containment 

and suppression provisions could be dropped entirely and be replaced by the establishment of 

protected zones (PZ) in currently pest-free maize-producing areas upon request of the MS.  

Inside the perimeter of a PZ, a buffer zone would be established in order to protect the PZ 

from incursion of the pest from outside. The burden of measures would thus shift from MS 

with infested regions and containment zones, to MS who are still free from the pest and 

choose to obtain PZ status.  

The establishment of a buffer zone inside the perimeter of a PZ where appropriate measures 

are applied to create a barrier to Diabrotica infestation through natural spread. Eradication 

measures would be applied in the PZ for isolated outbreaks. In the PZ the present provisions 

for maize fields located in the proximity of airports remain in place. Outside of the PZ farmers 

would be free to choose how to control Diabrotica in order to avoid/limit yield loss. 

4.2.2 Policy option 2b) Reduction/relaxation of present obligations concerning rotation 

frequencies and pesticide use for both eradication and containment of the pest. 

The current provisions for eradication of isolated outbreaks, which rely on the implementation 

of a crop rotation scheme and the use of insecticides, would be relaxed, allowing for a 

reduction of the crop rotation frequency (from 1:3 - one maize crop every three years - to 1:2 -

one maize crop every two years). The present provisions for maize fields in the proximity of 

airports located in the free area remain in place. The EU provisions for containment of the 
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pest in the infested zone (organisation of containment programmes) would be dropped. The 

relaxation of eradication and containment measures will lead to a faster spread of pest to all 

EU maize growing areas. 

 

4.3 Policy option 3: No regulation of the pest 

Diabrotica virgifera virgifera would be removed from the Annexes of Directive 2000/29/EC, 

acknowledging the fact that it is already present in a large part of the EU maize growing area 

and its further spread cannot be easily stopped. The specific EU legislation for Diabrotica 

(Decision on emergency measures and Recommendation on containment programmes) would 

be lifted.  

Therefore Diabrotica would be no longer regulated at EU level and there would be no EU 

obligations for eradicating isolated outbreaks or for applying containment programmes. Maize 

growers would then decide on what control measures to deploy against this pest in order to 

secure crop yields.  

MS could introduce regional/national measures to control the pest, provided that these do not 

interfere with the EU internal market. Under this option –and in the absence of national rules 

– the rate of spread of the pest to the remaining maize growing areas is likely to be the fastest. 

 

4.4 Policy option 4: Strengthening of existing provisions for containment of the pest at 

the border of current infested zones 

4.4.1 Policy option 4a: Make crop rotation and pesticide use obligatory for the containment 

zone - prescribe measures for pest suppression in the rest of the infested zone 

The status of current provisions for containment programmes would be changed from a 

Recommendation
2
 to MS into a harmonised EU Decision, aiming at limiting more effectively 

the natural spread of the pest out of the infested zone. Present measures targeting the pest-free 

area remain in place. 

4.4.2 Policy option 4b: Prohibit maize cultivation in the containment zone (“non-maize belt”) 

- prescribe measures for pest suppression in the rest of the infested zone 

In addition to changing the status of current provisions for containment programmes from a 

Recommendation to MS into a harmonised EU Decision (as in policy 4a), the current 

recommendations for the containment zones would be changed into an obligatory permanent 

ban on maize cultivation in this zone. The absence of maize in the containment zone would 

prevent the establishment of Diabrotica in this zone and therefore better block its natural 

spread into the pest-free area. Present measures targeting the pest-free area remain in place. 

 

4.5 Option 5: Complete eradication of the pest from the territory of the European Union 

From a strict biological point of view it would be feasible to eradicate the pest from the entire 

EU territory. However, this goal would require very stringent legal measures on the EU level 

(new Parliament and Council legislation) for the complete eradication of the pest and 

maintenance of the future pest-free status.   

Legal measures would include a prohibition of maize cultivation in the current infested and 

containment zones for a period three years, followed by a permanent obligation for 

eradication measures for any outbreak (similar measures as those presently in place) for the 

                                                 
2
 Recommendation 2006/565/EC on containment programmes as mentioned in section 2.2.  
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whole territory of the EU for. A permanent buffer zone free of maize would be created at the 

border with infested non-EU countries and permanent import restrictions would be introduced 

on materials that could be a pathway for re-introduction of the pest, such as fresh maize plants 

or parts thereof, as well as soil.  

 

Section 5: Analysis of impacts 

 

5.1 Methodology for impact analysis 

All quantitative data on the impact of the policy options provided in this report is taken from 

the final report of the Diabrotica study prepared by the Food Chain Evaluation Consortium 

(FCEC, see Annex II). The report is based on the technical and economic information 

presently available, however in order to make quantification possible, assumptions had to be 

made. The key assumption is the use of a 25 years period to estimate the costs and benefits.  

Such a timeline was used based on the experts’ assumption that, if eradication measures for 

isolated outbreaks would stay in place, the pest would be spread naturally over the entire EU 

in 25 to 30 years. Such a long timeline is also required to allow for reliable comparison 

between policy options, as options aiming at relaxing the current EU legislation will lead to 

reduced costs at short term and increased costs at long term whereas options aiming at 

strengthening the legislation will lead to the opposite. However, it is clear that the 

uncertainties at the level of the parameters to consider in the calculation of impacts increase 

with time. Pest distribution data for the year 2010 (see annex XII), which has recently become 

available, can be considered to be generally in line with the assumptions made in the FCEC 

Diabrotica study for the spread of pest under the present regulatory regime. It was considered 

not to be meaningful to compare 2010 cost/price data with those used for the evaluation of 

economic impacts for the 25-year period studied. The data used for the evaluation of 

economic impacts were obtained by calculating average values from data from a 5-year 

period, since it was considered that quantitative data from a single year would be less 

representative. For example, particular climatic conditions which are not observed on a yearly 

basis, e.g. drought, would make quantitative data from a single year, such as yield and 

associated profit margins, not representative, especially if they will be used to estimate 

impacts for a 25-year period. Similarly, the comparison of the values used for the impact 

assessment with 2010 data would also not allow assessing the reliability of the economic 

impacts estimated for the policy options for the 25-year period.  

A full list of the assumptions applicable to all policy options as well as those specific for each 

policy option is provided in the FCEC study final report (see Annex II).  

Where possible, all impacts have been quantified. However, where this has not been possible 

due to data gaps or significant uncertainties on the impact, a qualitative assessment has been 

made. 

Key focus of analysis: 

The main areas of focus for this impact assessment are the economic, environmental and 

social impacts of the options. Other impacts relating to total EU maize production, third 

country trade, crop quality and human health and the use of pesticides and the impact on the 

environment were also included in the analysis but, during discussions with stakeholders, 

Member States and experts, they were not considered to be as significant. See Annex VIII for 
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a full overview of areas covered in the assessment and the methodologies used for their 

assessment. 

An overview of maize production in the EU is available in Annex III. From the four main 

types of maize production systems in the EU, (grain maize, silage maize, sweet maize and 

seed maize), grain and silage maize are the two largest,  representing respectively around 65 

% (9 million ha) and 34 % (4.7 million ha) of the EU maize cultivated area. Consequently the 

impact analysis is mainly focused on these two production systems. Annex III provides 

information on average maize yields, production costs and profit margins, estimated revenue 

losses due to introduction of a crop rotation as well as costs of insecticide treatments against 

Diabrotica. 

The economic impact of each policy option has been assessed taking into account the costs of 

measures both linked and unlinked to Diabrotica regulation required to directly or indirectly 

sustain maize production in the EU. These include the cost of measures to eradicate or contain 

the pest or to keep the pest population below the level leading to substantial yield loss (such 

as costs of insecticide applications or crop rotation, including the revenue losses associated 

with the introduction in the crop rotation of crops with a lower profit margin than maize), as 

well as monitoring and administrative costs. The methodology described in the impact 

assessment guidelines for the analysis of the administrative burden could not be followed 

because it was not possible, when assessing the costs, to distinguish between the amount that 

related to physically complying with the requirements (compliance costs) and the cost related 

to paperwork (administrative burdens), due to the nature of the obligations linked to the 

policy options. Therefore the estimates of costs in the economic impact sections also include 

any additional administrative burden. Whilst individual quantitative analysis of this impact is 

not possible, the impact that each option will have in terms of increase or decrease in 

administrative burden is described in a separate subsection. The impact analysis also 

addresses the impact of each policy option on the EU plant health solidarity regime. 

The environmental impact is assessed by estimating the number of hectares in rotation and the 

volumes of insecticides used. These can be considered, in general terms, indicators of a 

positive or negative environmental impact of a policy option, respectively. 

The social impact of the different policy options has been considered taking into account the 

potential loss of jobs and the impact on the region for labour intensive production methods. 

For sweet maize and seed maize, where the supply chain is closely linked and normally close 

to the farm, jobs are likely to decline when maize production is not continuous (in 

monoculture). In addition, for each policy option the risks of implementation problems, such 

as non-compliance are discussed, including stakeholder views.  

 

5.2 Impact analysis of policy option 1: No changes to existing provisions (status 

quo/baseline) 

5.2.1 Economic impact of option 1  

The analysis of the economic impact distinguishes between the cost for the monitoring, the 

cost for the management of isolated outbreaks in the non-infested zones and the cost 

associated to the containment programme in each infested MS. Two alternative types of 

measures for the containment zone and the rest of the infested zone have been considered, i.e. 

crop rotation 1:2 without insecticide and crop rotation 2:3 combined with soil and seed 

treatments. However, in practice both types of measures will be applied (farmers will choose 

the option that is more appropriate for their production system). The FCEC study predicts that 
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that farmers are likely to start applying the 2:3 rotation with insecticides but would 

progressively introduce a 1:2 crop rotation in 50 % of the cultivated area. 

With respect to obligatory crop rotation, its economic impact will depend on the value of the 

alternative crop(s) with a reliable market outlet. This applies particularly to the areas where a 

large proportion of the arable land is cultivated with maize in monoculture and for small 

farms (mainly located in the South of Europe), where no or few acreages are available to 

organize crop rotation without revenue losses. Due to the characteristics of the supply chain 

systems, the economic impact of obligatory crop rotation impact is expected to be more 

important for silage maize as well as seed and sweet maize. Annex III provides data on maize 

profit margins as well as an overview of alternative crops to maize that can be included in a 

crop rotation scheme and the estimated associated revenue losses. These data were taken into 

account in the calculation of the economic impact of the policy options presented below.  

Based on these assumptions, the total cost associated with policy option 1 for the 25-year 

period varies between EUR 5.61 billion and EUR 6.37 billion, depending on the measures 

applied in the containment programmes (crop rotation 1:2 without insecticide or crop rotation 

2:3 combined with soil and seed treatments, respectively). When looking at the distribution of 

total costs per period of 5 years, costs increase more at short to medium term (mainly due to 

the increase in size of the infested area) and tend to be stable at long term (due to the 

stabilisation of the infested area and the disappearance of the cost for the management of 

isolated outbreaks).  

In each MS, the total cost for the management of the isolated outbreaks depends on the 

number of outbreaks to be managed and the average cost for the management of each isolated 

outbreak. In each MS, the total cost associated with the containment programme is dependent 

on the extent of the infestation and the number of years with infestation.  

The cost for the management of outbreaks are the highest in NL, FR and DE (respectively 

EUR 103 million, 101 million and 65 million) because of the high total number of predicted 

outbreaks to be managed (74 in total in NL, 119 in FR and 113 in DE). FR, RO and IT 

support the largest part of the total costs of measures associated with the containment 

programmes, because of the large surface area to be rotated/treated (FR, RO) and/or the high 

crop rotation cost (IT).  

It must be noted that in Italy only, contrarily to what is observed at EU level, the total costs 

with crop rotation 1:2 only in the containment programmes is slightly more expensive than 

the one with crop rotation 2:3 combined with insecticide treatment. This point can be 

explained by the high crop rotation cost associated to grain maize in Italy.  

On  a timeline of 25 years, 3 MS bear more than 60 % of the total costs, i.e. FR (around 18%), 

RO (around 25 %) and IT (around 25 %). This is due to the fact that these MS, which are 

among the main EU maize producers, have the biggest area under maize monoculture. The 

costs for DE are quite low compared to for instance FR as the percentage of monoculture of 

maize in FR is more than twice higher than in DE and the maize cultivated area in DE is 

smaller. Finally, most of the costs in the MS are paid by the farmers, who bear all costs except 

the monitoring costs. 

The further spread of the pest under this option is not expected to have a substantial impact on 

total maize production in the EU, since the pest control methods applied are effective in 

safeguarding maize yields. 

 

5.2.2 Environmental impact of option 1 



 18 

Crop rotation intensity and the amount of insecticides used to control Diabrotica are used as 

indicators of the, in general terms, positive or negative environmental impact of a policy 

option, respectively. 

Based on the assumptions made, the cumulated number of ha under control measures over the 

next 25 years is between 39 and 81 million ha of maize, as follows:   

 Foliar treatment is applied to 1.6 million ha (only used to eradicate isolated outbreaks); 

 Seed and soil treatment is applied to 3.1 million ha (for eradication of isolated outbreaks) 

if only crop rotation 1:2 is applied in the containment programmes. It increases to 57.4 

million ha if the containment programmes foresee crop rotation 2:3 combined with 

insecticide treatment. 

 Crop rotation is applied to 34.5 million ha in case of rotation 1:2 in the Containment 

programmes. It decreases to 22.4 million ha in case of rotation 2:3 combined with 

insecticide treatment. 

Consequently, the estimated total volume of insecticide to be used for eradication of isolated 

outbreaks and containment programmes in the 25-year period ranges from 49.7 thousand tons 

to 862.4 thousand tons of active substances (depending of the containment programme 

implemented). Assuming, for simplification reasons, that the volume of insecticides used to 

control Diabrotica per year would be constant, then the yearly volume of insecticides used 

would range from 1.9 and 34.4 thousand tons. To put these figures into perspective, the 

estimated total amount of plant protection products used in the EU 25 (all MS except BG and 

RO) in 2003 was of 219 771 thousand tons of active substances, out of which 21 404 

thousand tons of insecticides
3
. 

If the containment programmes leave it up to the farmers to choose whether to apply in crop 

rotation 1:2 or a crop rotation 2:3 combined with seed/soil insecticide treatment (the two 

options analysed here separately), it is expected that most farmers will initially favour the less 

strict crop rotation. However, as the pest pressure increases over time, farmers will 

progressively introduce a more intensive crop rotation without insecticide treatment (crop 

rotation 1:2), to achieve a more efficient pest control. Therefore, the total amount of 

insecticide used would be higher than the value estimated for a containment based exclusively 

on 1:2 crop rotation. The FCEC study estimated that crop rotation 1:2 would eventually be 

implemented in up to 50 % of the cultivated area. Consequently the total volume of 

insecticides used for policy option 1 during the 25 years under study would be rather in the 

order of 450 thousand tons of active substances. 

 

5.2.3 Social impact of option 1   

There is a correlation between the presence in a policy option of an obligation to implement 

crop rotation and the social impact of that policy option, since the implementation of a crop 

rotation can lead to changes at the level of employment/job market. This is more evident 

when the crop rotation needs to be implemented in fresh maize and seed maize production 

systems, and to a lesser extent for silage maize. 

                                                 
3
 The use of plant protection products in the European Union, Data 1992-2003; Edition 2007, Eurostat. More 

recent data are not available. 
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In policy option 1 crop rotation is obligatory only for the eradication of isolated outbreaks and 

it is recommended for the containment programmes. Therefore the social impact of this option 

is not expected to be substantial. 

 

5.2.4 Administrative burden and compensation schemes for option 1 

The administrative burden associated with existing EU provisions against Diabrotica relates 

mainly to the obligatory notification by the MS of the results of the official surveys carried 

out for the surveillance of Diabrotica, the demarcated and containment zones they have 

defined and the applied insecticide treatment. 

With the enlargement of the infested zones, additional administrative burden is expected from 

the need to introduce changes in the national legislations (adaptation of the measures to 

control the level of infestation), to inform and train farmers on new measures and to check 

them.  

As regards the compensation schemes for the administrative and compliance costs, the EU 

currently provides solidarity funding to partly compensate the MS for the phytosanitary 

measures taken to eradicate isolated outbreaks of Diabrotica. The total cost claims that could 

be made to the solidarity regime are linked to the total number of outbreaks over the 25-year 

timeline considered for the impact assessment. In 2009 the EU spent about EUR 500 000 to 

co-finance Diabrotica eradication measures in DE (that year the total EU expenditure of the 

plant health solidarity regime was of about EUR 14 million).  

 

5.2.5 Risk of implementation problems for policy option 1 

The existing provisions focus on the protection of the non-infested part of the EU by 

containing the pest as much as possible inside the infested regions. The burden of the 

measures is primarily on farmers in the containment and suppression zone, while those who 

benefit the most are the farmers in the pest free areas. In addition, a substantial economic 

burden is carried by farmers implementing eradication measures for isolated outbreaks, which 

may discourage farmers to report the presence of the pest at an early stage (which is vital for 

achieving the intended eradication of the isolated outbreaks to slow down the spread of the 

pest). This, coupled also with the difficulty to identify at an early stage isolated outbreaks 

linked to road transport, may have led to recent eradication failures in parts of DE and FR. 

Neither stakeholders from the maize private sector nor a large number of MS support 

maintaining the present regulatory framework against Diabrotica. 

 

5.3 Impact analysis of policy option 2a - Focus on protection of free regions through the 

establishment of “protected zones”  

This policy option foresees the dropping of the present containment and suppression 

provisions in the infested zone and the establishment of protected zones (PZ) in currently non 

infested maize-producing regions upon request of the MS. Therefore the main burden for the 

protection of the non-infested part of the EU shifts from the presently infested regions (where 

presently official containment programmes need to be organised) to the pest-free areas, since 

PZ status is linked to an obligation to keep the PZ free of the pest. For this purpose a buffer 

zone needs to be created to protect the PZ from the natural spread of the pest from the infested 

zone. 
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In practice, the PZ concept can be applied to a region or a whole country for which the 

climatic conditions indicate a potential for establishment of the pest. However, the zone needs 

to be either free of the pest or the pest has to be under eradication at the time of the request.  

It is difficult to anticipate which MS will request the establishment of PZ, and for what part of 

its territory. Decision on requesting for a PZ status will be likely based on a cost/benefit 

analyses: cost of monitoring (to confirm pest free status of the PZ), cost of eradication of 

isolated outbreaks and costs for maintenance of a buffer zone to prevent introduction of the 

pest through natural spread, versus the benefits of not having the pest in the zone. The 

possibility of use of funds from EU or national compensation schemes would also influence 

the decision of establishing a PZ.  

Annex IX lists the assumptions made to calculate the impact of policy option 2a. In summary, 

it is assumed that PT, ES, FR, BE, LU, NL, DE, DK, IE and UK will request a PZ status for 

their complete territory. A buffer zone of 40 km width and about 2200 km length is located at 

the German and French borders with PL, CZ, AT, CH and IT so that it divides EU into 2 

areas, one protected area and one infested area, as illustrated in figure 3.  

 

Figure 3 - Policy option 2a, proposed location of the buffer zone of the "Protected Zone" 

(buffer zone: green stripe along the eastern FR and DE borders; red areas: infested zones) 

As for the obligatory measures linked to this policy option, these include the eradication of 

isolated outbreaks in the PZ as well as containment measures in the buffer zone. In the 

infested zones, where the pest is not regulated, farmers apply control measures in the areas 

with continuous maize cultivation as soon as the threshold for economic damage is achieved, 

i.e. 5 years after first infestation with Diabrotica. Under this option the pest spreads over the 

EU (until it reaches the buffer zone of the PZ) more rapidly than in policy option 1. The PZ 

and its buffer zone, on the other hand, are assumed to remain stable overtime.  

 

5.3.1 Economic impact of policy option 2a 

This policy option applies the principle that the MS who benefit from the PZ are the ones who 

support the cost of its implementation.  
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The economic impact distinguishes between the “costs linked to regulation” (associated with 

the obligatory monitoring, management of isolated outbreaks and control costs in the buffer 

zone of the PZ) and the “costs not linked to regulation” (associated with the need to control 

the population of Diabrotica in the infested zone when the population threshold for economic 

damage is achieved).  

For the estimation of the costs linked to regulation two types of control measures to be 

applied in the buffer zone were considered (crop rotation 1:2 or crop rotation 2:3 combined 

with insecticide treatment). Based on the assumptions made, the total cost of policy option 2a 

for the 25-year period under study for the entire EU varies between EUR 4.98 billion and 5.03 

billion. The ‘costs linked to regulation’ only apply to the MS within the PZ (in the other MS 

only ‘costs not linked to regulation’ apply). The total cost of the monitoring (limited to the PZ 

countries) amounts to EUR 42 million over the 25-year timeline considered for the study.  

The total cost for the management of isolated outbreaks in the PZ MS amounts to EUR 794.7 

million, representing the major cost in those MS when considering the period 2007-2031.  

The cost associated with the management of the buffer zone represents only between 2.5 and 

3.5 % of the total cost and is estimated at EUR 125 million in the case of crop rotation 1:2 and 

EUR 179 million in the case of crop rotation 2:3 combined with insecticide treatment. Such 

costs are supported by farmers in FR and DE only, whilst the establishment of the buffer zone 

also benefits to maize farmers in PT, ES, NL, BE, LU and DK.  

The costs ‘not linked to regulation’, the costs incurred by the farmers in the infested zones to 

control the population of Diabrotica to limit the economic damage to maize are much higher 

than the costs ‘linked to regulation’, amounting almost EUR 4 billion. They are particularly 

high in RO and IT, due to the large maize cultivation area and the percentage of maize grown 

in monoculture in those MS.  

When looking at the distribution of the total costs per 5-year period, such costs are lower in 

the first period, mainly because farmers in the infested areas wait until the threshold for 

economic damage is reached (5 years after first infestation) before implementing control 

measures. The costs increase rapidly in the second period (because farmers in the infested 

areas start to implement measures) and tend to be stable at medium to long term.   

It is also assumed that the farmers in the infested zones will take measures to control the 

population of Diabrotica to limit the economic damage to maize. Therefore, this policy option 

will not have a significant impact in the total maize production in the EU. 

 

5.3.2 Environmental impact of policy option 2a 

The environmental impact of policy option 2a is evaluated, similarly as for the other options, 

by estimating the insecticide use (a predominantly negative environmental impact) and the 

area under crop rotation (a predominantly positive environmental impact). Based on the 

assumptions made, the cumulated number of ha under control measures over the next 25 years 

is between 52.9 and 54.4 million ha of maize, as follows: 

 Foliar treatment is applied to 3.2 million ha (only applied to eradicate isolated outbreaks); 

 Seed and soil treatment is applied to 26.2 million ha if crop rotation 1:2 only is applied in 

the buffer zone and to 28.2 million ha if crop rotation 2:3 combined with insecticide 

treatment is used in the buffer zone.  

 Crop rotation is applied to between 22.8 and 23.4 million ha (for 2:3 or 1:2 crop rotation 

in the buffer zone, respectively). The use of crop rotation 1:2 or 2:3 in the buffer zone 
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does not impact on the total number of ha as it applies to a limited area in FR and DE 

only. 

The total volume of insecticide used amounts to 395 thousand tons of insecticide (active 

substances) if a 1:2 crop rotation alone is implemented in the buffer zone. If instead a 2:3 crop 

rotation supplemented with insecticides is implemented, then 425 thousand tons of insecticide 

would be used.  

It must be noted that such analysis (as well the analysis of the environmental impact for 

policy options 2b and 3) is based on the assumption that upon deregulation of Diabrotica in 

the infested zones farmers initially wait until the pest population has reached the threshold for 

economic damage before they start taking action against the pest. Once this threshold has 

been reached (about 5 years after the introduction of the pest) farmers will favour a moderate 

use of insecticides (soil and seed treatment) over a strict crop rotation scheme, due to the 

higher profitability of maize compared to alternative crops. It is assumed therefore that 

farmers will implement only a 2:3 crop rotation scheme coupled with seed or soil insecticide 

treatments.   

As the pest pressure increases over time, farmers will progressively introduce a more 

intensive crop rotation without insecticide treatment (crop rotation 1:2), since the application 

of a seed and soil treatment would no longer be sufficient to ensure an efficient control in case 

of high pest pressure. It is considered that farmers would not chose to replace this stricter crop 

rotation scheme through the introduction of a foliar insecticide treatment (in addition to the 

soil or seed treatment), because this would be much more expensive (as demonstrated in the 

analysis of policy options 4a and 4b) and also difficult to implement (need to special 

equipment for spraying maize at post-flowering time).  

In comparison with policy option 1 (status quo), policy option 2a is expected to lead to a 

rather similar use of insecticides and level of adoption of crop rotation (in average, a similar 

environmental impact than option 1). 

 

5.3.3 Social impact of policy option 2a 

Similarly as for the other policy options, the social impact, in particular the impact on 

employment/job market is linked to the presence in a policy option of an obligation to 

implement a crop rotation scheme. For this policy option a compulsory crop rotation is 

foreseen in the buffer zone as well as for the eradication of isolated outbreaks within the PZ. 

Considering that the buffer zone along the DE and FR eastern borders is crossing several 

maize-intensive areas and that it has a permanent character, the permanent obligation to 

implement a crop rotation is expected to lead to a reorganisation of the maize farming 

structure in the buffer zone. This will imply changes in the job market and consequently a 

negative social impact. However, due to the complex nature of defining the exact positioning 

of the buffer zone it is not possible to further quantify the impact at this stage.  

 

5.3.4 Administrative burden and compensation scheme for policy option 2a 

The introduction of deregulation in the infested zone means less administrative burden for the 

MS in the infested zone. The management of PZ implies administrative burden for the MS 

requesting PZ status, as regards the definition of such zone and its notification to the MS and 

the Commission. However, such administrative burden remains quite limited if the PZ is 

defined according to a pan-European approach and is stable over time, as assumed in policy 
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option 2a. The management of more numerous outbreaks in total in the PZ means more 

administrative burden. Still, it is not considered in this option that the total level of 

administrative burden would increase.  

As regards the compensation schemes, more compensation requests are expected for the 

present EU solidarity regime (targeting the administrative/monitoring costs) as the total 

number of isolated outbreaks that have to be eradicated increases. The increase in 

compensation requests may lead to an increase in the budget for the solidarity regime and, 

consequently, to an increase in EU spending.  

 

5.3.5 Risk of implementation problems for policy option 2a 

In policy option 2a the burden of measures to prevent the spread of Diabrotica into free areas 

shifts from MS with infested regions  to MS who are still free from the pest and choose to 

obtain PZ status (since and containment and suppression provisions are dropped entirely). 

However, the burden on farmers in the buffer zone is considerable. Due to this some MS 

consider that it would not be possible to successfully implement the PZ approach. Moreover, 

some MS consider that the proposed measures in the buffer zone should be even stricter 

(which would be even more difficult to implement) or that a buffer zone would never be 

sufficient to protect the free area without a coordinated containment actions in the infested 

zone (due to the expected large number of isolated outbreaks in the free zone linked to passive 

transport). Private maize stakeholders do not favour this policy option either. 

 

 

5.4 Impact analysis of policy option 2b - Reduction/relaxation of present obligations 

concerning rotation frequencies and pesticide use for both eradication and containment 

of the pest. 

In this policy option, the EU provisions for eradication would be relaxed as regards the 

obligatory frequency in the focus zone, from 1:3 to 1:2. This implies less efficient eradication 

measures compared to policy option 1 which would lead to a more rapid infestation of pest-

free areas. It is assumed that MS will apply these relaxed eradication measures until their 

territory is (almost) fully infested. 

The EU obligation to implement containment programmes is dropped. Therefore farmers in 

the infested zone are expected to apply control measures in the areas with continuous maize 

cultivation as soon as the threshold for economic damage is achieved, i.e. 5 years after first 

infestation with Diabrotica. It is assumed that farmers start applying crop rotation 2:3 

combined with soil and seed treatment and progressively introduce crop rotation 1:2 without 

insecticide treatment on up to 50 % of the infested area.  

The pest spreads over the EU more rapidly than in policy option 1 and less rapidly than in 

policy option 3. Full infestation of EU is expected to be achieved in about 20 years.  

 

5.4.1 Economic impact of policy option 2b 

The costs linked to regulation of this policy option are those for the monitoring and the 

eradication of isolated outbreaks in the non-infested zones. Costs not linked to regulation are 

those associated with the control measures taken by the farmers in the infested zones to avoid 

yield loss, 5 years after the first infestation with Diabrotica (the EU obligation to carry out 

containment programmes is dropped).  
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Based on the assumptions made, the total cost of policy option 2b over the 25-year period 

analysed amounts to EUR 6.12 billion. When looking at the total costs per period of 5 years, 

these are lower in the first period, mainly because farmers in the infested areas wait until the 

pest population threshold for economic damage is reached before implementing control 

measures. The costs increase rapidly in the second 5-year period (because farmers in the 

infested areas start to implement measures), and tend to be stable at medium to long term. 

The analysis of the distribution of costs over the MS indicates that, as in policy option 1, RO, 

IT and FR support the largest part of the costs (around 60 % of the total costs, i.e. around 23 

%, 26 % and 19 %, respectively). 

The total monitoring costs over the 25-year period analysed amount to around EUR 23 

million (monitoring is only carried out in the pest-free area since there are no more obligatory 

containment programmes in this policy option). The total cost for the management of 

outbreaks amounts EUR 579 million. Most of the outbreaks take place in FR, DE and NL 

(with a cost of around EUR 122 million in DE, EUR 163 million in FR and EUR 134 million 

in NL).  

The costs not linked to regulation and incurred by the farmers in the infested zone represent 

the major costs (EUR 5.5 billion out of the total costs of EUR 6.1 billion). They are 

consequently much higher than the costs ‘linked to regulation’ and are mainly supported by 

the farmers in RO, IT and FR.   

It is expected that this policy option does not have a significant impact in the total maize 

production in the EU for the same reasons as with previous policy options. 

 

5.4.2 Environmental impact of policy option 2b 

Based on the assumptions, the cumulated number of ha under control measures over the 25-

year period evaluated is 60 million ha of maize, as follows: 

 Foliar treatment is applied to 2.3 million ha (only applied to eradicate isolated outbreaks); 

 Seed and soil treatment is applied to 28.2 million ha; 

 Crop rotation is applied to 29.4 million of ha. 

The total volume of insecticide used amounts to 426.9 thousand tons of insecticide (active 

substances).  

In comparison with policy option 1 (status quo), policy option 2b is expected to lead to a 

rather similar use of insecticides and a rather similar level of adoption of crop rotation (in 

average, an environmental impact comparable to that of option 1). 

 

5.4.3 Social impact of policy option 2b 

Under this policy option the containment programmes (and the associated rotation 

requirements) are dropped and the rotation requirements for eradication of isolated outbreaks 

are relaxed. Consequently the negative impact on employment/job market, which is linked to 

crop rotation obligations, is considered to be low. 

 

5.4.4 Administrative burden and compensation scheme for policy option 2b 
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The introduction of deregulation in the infested zones means less administrative burden for 

the infested MS, but this is compensated by the increased administrative burden for the MS 

with non-infested zones to manage the isolated outbreaks, which are more numerous due to 

the dropping of containment programmes and the relaxation of eradication measures.  

As regards the compensation scheme, the higher number of isolated outbreaks would lead to 

more MS demands for funding from the solidarity regime to implement the relaxed 

eradication measures (probably leading to an increased EU spending for plant health).  

 

5.4.5 Risk of implementation problems for policy option 2b 

Policy option 2b provides a more level playfield for maize operators, compared to the present 

Diabrotica regulatory framework, since it drops the present containment and suppression 

obligation in the infested zones. Farmers in the infested zones still have the burden of the 

presence of the pest, but the measures they implement to control it do not go beyond what it is 

necessary to safeguard maize yields. Farmers in areas where isolated outbreaks are detected 

implement less restrictive measures than under the present regulatory framework, what could 

lead to a higher level of compliance. However, these measures are unlikely to lead to full 

eradication. Private maize stakeholders as well as a large number of MS indicated support for 

a relaxation of the present Diabrotica regulatory framework.     

 

 

5.5 Impact analysis of policy option 3: No regulation of the pest 

According to this policy option, all present EU legislation against Diabrotica is lifted, leaving 

it up to the farmers to decide on control measures to deal with this pest, so as to safeguard 

their maize yields. There is consequently no obligatory official monitoring. The number of 

isolated outbreaks of Diabrotica increases more rapidly than in policy option 1 or 2b and 

these are no longer eradicated. It is therefore estimated that pest becomes established 

throughout the EU after 15 years. 

It is assumed that in the infested zone farmers apply control measures in the areas with 

continuous maize cultivation as soon as the threshold for economic damage is achieved, i.e. 5 

years after first infestation with Diabrotica. Farmers are expected to start with applying crop 

rotation 2:3 combined with soil and seed insecticide treatment and progressively introduce 

crop rotation 1:2 without insecticide treatment on up to 50 % of the infested zone. It is also 

expected that this policy option, and, consequently, the spread on Diabrotica into areas 

presently free of this pest, will have no significant impact on the total maize production in the 

EU, since there are effective pest control methods available. 

 

5.5.1 Economic impact of option 3 

Because of the deregulation of Diabrotica in the EU, costs for policy option 3 belong 

exclusively to the category of "costs not linked to regulation". These are the costs associated 

with the need to control the population of Diabrotica in the infested zone once the Diabrotica 

population has reached the threshold for economic damage/yield loss. The costs are supported 

by the farmers. There are no longer costs associated with obligatory monitoring, eradication 

of isolated outbreaks and containment of the pest.  

Based on the assumptions made, the total cost of policy option 3 for the 25-year period under 

study amounts to EUR 6.12 billion. About 75 % of this cost (EUR 4.6 billion) is linked to the 
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implementation of a 1:2 or 2:3 crop rotation in the infested zone, the rest being attributed to 

the insecticide treatment used in combination with the 2:3 rotation.  

As for the distribution of total costs over time during the 25-year period analysed, 57 % of 

costs are incurred during the last 10 years, when almost all MS will have been fully infested 

with Diabrotica. FR, RO and IT support the major part of the costs (respectively 19 %, 26 % 

and 27 %), because of the intensity of maize cultivation and/or the number of years under 

Diabrotica infestation in those countries.  

 

5.5.2 Environmental impact of option 3 

Based on the assumptions made, during the 25-year timeline considered for the study 30.7 

million ha are treated with soil and seed insecticides (part of the infested zone under 2:3 crop 

rotation combined with insecticide treatments), for which around 461.1 thousand tons of 

insecticide products (active substances) are required. Crop rotation is applied on a total of 

30.2 million ha.  

In comparison with policy option 1 (status quo), policy option 3 is expected to lead to a 

comparable use of insecticides and a similar level of adoption of crop rotation (in average, a 

similar environmental impact than option 1). Even though under option 3 full infestation of 

the EU maize growing area takes place about 10 years earlier under than under option 1. 

leading to a larger total area where insecticides could be applied during the 25-year period 

under study, this increase in insecticide use linked to a larger infested area is however offset 

by the absence of insecticide use in connection with eradication of isolated outbreaks (these 

are no longer controlled under option 3)  

 

5.5.3 Social impact of option 3 

It can easily be assumed that the social impact of this policy option, in particular at the level 

of employment, would be low, since this option does not include an obligatory crop rotation 

scheme. In this context farmers will chose to implement the measures that are more 

acceptable to them/less disruptive for their maize production system. For example, given the 

free choice (no regulation), farmers producing seed or sweet maize (the highest profit 

production systems as well as the ones more likely to be disrupted by the introduction of 

stricter crop rotation frequencies), are likely to decide to rely more on insecticide use than on 

crop rotation to protect their yields, safeguarding thereby their production system and the jobs 

associated directly and indirectly with it (such as those in processing plants).  

However, as these two intensive maize production systems (seed and sweet maize) occupy not 

more than about 1.3 % of the maize cultivated area in the EU the potential increase in the use 

of insecticides would be limited and therefore is not included as a significant impact in the 

environmental analysis above.  

 

5.5.4 Administrative burden and compensation scheme for option 3 

Because of complete deregulation of Diabrotica under this policy option, no more EU-linked 

administrative burden exists and there is consequently also no room for financial 

compensation under the EU plant health solidarity regime. 

 

5.5.5 Risk of implementation problems for policy option 3 
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Policy option 3 (deregulation)  provides a more level playfield for maize operators, compared 

to the present Diabrotica regulatory framework, since it drops the present containment and 

suppression obligation in the infested zones as well as eradication obligations for isolated 

outbreaks. Farmers in the infested zones still have the burden of the presence of the pest, but 

the measures they implement to control it do not go beyond what it is necessary to safeguard 

their maize yields. Private maize stakeholders as well as a large number of MS indicated 

support for Diabrotica deregulation.     

 

5.6 Impact analysis of policy option 4a – Make crop rotation and pesticide use obligatory 

for the containment zone - prescribe measures for pest suppression in the rest of the 

infested zone 

According to this policy option, the EU provisions for eradication of isolated outbreaks 

remain unchanged. However the status of current provisions for the containment programmes 

(applicable in the containment zone and the rest of the infested zone) is changed from a 

Recommendation to MS into a harmonised EU binding legislation. Pest containment is 

improved since the measures listed in the Recommendation are stricter than those presently 

implemented in infested MS.  

Standard monitoring is applied in the pest-free areas. Intensified monitoring is applied in the 

containment zones and in the rest of the infested zones. Due to more efficient pest 

containment in the infested zone the number of Diabrotica isolated outbreaks is expected to 

increase less rapidly and to a lesser extent than in policy option 1. The pest-free areas are 

expected to remain stable over time and therefore isolated outbreaks occur all along the 25-

year timeline considered for the study. Similarly, it is assumed that the infested zones do not 

expand over time.  

Two different containment programmes (CP) were analysed (CPA and CPB). Both include a 

1:3 crop rotation coupled with a compulsory insecticide treatment against the adults (foliar 

treatment) in the containment zone, but differ on the measures to implement in the rest of the 

infested zone. CPA includes a 1:2 crop rotation without insecticide use while CPB has a lower 

rotation frequency (2:3) but it requires (in order to have a similar control efficacy) foliar, soil 

and seed insecticide treatments. Programme B is therefore clearly associated to higher 

insecticide use but since it imposes a lower crop rotation frequency it could be favoured by 

farmers implementing intensive maize cultivation systems. 

 

5.6.1 Economic impact of policy option 4a 

All costs under policy option 4a are costs linked to regulation. They relate to the monitoring, 

the management of isolated outbreaks and the costs for the containment programmes.  

Based on the assumptions made, the total costs of policy option 4a would be EUR 3.75 billion 

or EUR 14.14 billion, depending whether containment programme A or B are applied. The 

insecticide treatment included in the containment programme B clearly has a high impact in 

the total costs.  

The analysis of the distribution of total costs per 5-year period revealed that the costs are quite 

stable over time.  

When considering the costs for each MS, it clearly appears that the burden of costs is mainly 

supported by the farmers in the infested MS, in particular in the MS with the largest infested 

area over time and/or the higher number of years with infestation (i.e. IT, RO and HU). 
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It is also assumed that this policy option has no significant impact in the total maize 

production in the EU. 

 

5.6.2 Environmental impact of policy option 4a 

Based on the assumptions made, the cumulated number of ha treated with insecticides and 

subject to crop rotation is as follows:  

 Foliar treatment is applied to 6.8 million ha (containment programme/CPA) or 90.4 

million ha (CPB); 

 Seed and soil treatment is applied to 4.5 million ha with CPA and to 92.8 million ha with 

CPB;  

 Crop rotation is applied to 17.7 million ha with CPA and to 13.3 with CPB.  

The total volume of insecticide (active substances) amounts to 74.8 thousand tons of 

insecticide with CPA and to 1.45 million tons of insecticides with CPB.  

The increase in insecticide use and the lower rotation frequency associated with CPB means 

that the implementation of CPB has a higher negative environmental impact than CPA. In 

comparison with policy option 1 (status quo), policy option 4a (CPA) is expected to lead to a 

lower use of insecticides but also to a lower level of adoption of crop rotation (in average, a 

lower environmental impact than option 1). 

 

5.6.3 Social impact of policy option 4a 

Given the fact that this policy option introduces stricter crop rotation requirements in the 

infested zone (containment programme) the negative social impact in already infested MS 

(such as HU, RO, IT, PL and SI) is expected to be higher. In intensive maize cultivation areas 

(monoculture) the introduction of obligatory crop rotation schemes may lead to changes in 

production systems that bring with them loss of jobs/changes in the job market. 

As for the non-infested zone, since under this option the pest remains confined to its present 

distribution range, a negative social impact is only expected in the areas with isolated 

outbreaks, where eradication measures need to be implemented which rely on crop rotation. 

 

5.6.4 Administrative burden and compensation scheme for policy option 4a 

The reinforcement of the measures imposed under policy option 4a, in particular the changing 

of the Recommendation on the containment programmes into a binding legislation, implies 

more administrative burden. 

As regards the compensation scheme, in spite of the improved pest containment in the 

infested zone, isolated outbreaks will still occur in the pest-free zone and these will be more 

numerous in the 25-year period under analysis because the size of the pest free zone does not 

decrease in time. This implies a higher demand for financial compensation to the EU 

solidarity regime for eradication actions. This may lead to an increase in EU spending for 

plant health. 

 

5.6.5 Risk of implementation problems for policy option 4a 
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Policy option 4a increases the asymmetric distribution of burden and benefits of the present 

Diabrotica control measures since it strengthens containment and suppression provisions in 

the infested zones. Therefore farmers in the infested zones need to implement measures that 

go beyond what would be strictly needed to safeguard their maize yields. This could lead to 

compliance problems. Moreover, some MS indicated that the proposed containment measures 

should be further strengthened in order to guarantee a blocking of the natural spread of the 

pest. The present measures for eradication of isolated outbreaks, for which implementation 

problems are expected due to the burden caused to the farmers, remain in place. Private maize 

stakeholders as well as a large number of MS indicated that they do not support a 

strengthening of the present Diabrotica regulatory framework. 

 

5.7 Impact analysis of option 4b – prohibition of maize cultivation in the containment 

zone and option 5 - complete eradication 

As mentioned previously in Section 4 (Policy Options), the analysis for a prohibition of maize 

cultivation in the containment zone (option 4b) and complete eradication (option 5) has been 

moved to an Annex (Annex XI) as they were considered not to be viable options due to their 

large economic and social impacts as well as the high risk that they could not be successfully 

implemented.  

 

 

Section 6: Comparing the options  

 

6.1 Characteristics of the different policy options 

Annex VII summarises in a table format the main characteristics of each of the seven policy 

options defined for this impact assessment.  

 

6.2 Summary of stakeholders and MS positions on the options 

With regard to the views of stakeholders, European maize stakeholders (CEPM, COPA-

COGECA, COCERAL, ESA), favour deregulation of the pest, or, at least, a relaxation of the 

present regulatory framework, which provides more flexibility on deciding at a local/farm 

level what pest suppression measures to apply to limit its economic damage. Most MS seem 

to support a relaxation of the present measures and many of them seem to welcome a 

deregulation of Diabrotica. Deregulation is clearly backed by MS in which the pest is already 

widespread as well as in pest-free MS at the expected northernmost distribution range of 

Diabrotica. This is due to the fact that under their climatic conditions the impact of the pest 

would not be substantial.  

 

6.3 Comparison of the economic impact of the 7 policy options analysed 

A summary in table format of the estimated costs associated with each policy option, which 

are the costs both linked and unlinked to Diabrotica regulation required to directly or 

indirectly sustain maize production, is provided in Annex X. 

The estimated total costs of each option are compared in the bar graph of figure 5. 
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Figure 5: Comparison between the total costs at EU level of the different policy options 

(million EUR, cumulated costs for a 25 year period; see Annex I for abbreviations used in this 

graph). Bars corresponding to policy option 1 (status quo) have a diagonal shading. 

 

The data show that policy options aiming at improving the containment of the pest in the 

infested zones (4a and 4b) are linked to lower costs over the 25-year analysed, as long as the 

measures to suppress the pest population in the infested zone rely on a more frequent crop 

rotation than on a less frequent one supplemented with insecticides treatments against both 

larvae and adults.  

When comparing the distribution of costs over time for the different policy options, it appears 

that relaxing existing provisions reduces the costs at short term only. On the other hand, 

strengthening the existing provisions increases the costs in the short run but reduce them in 

the long run.  A more constant distribution of costs over time is achieved under policy option 

1 (status quo) with crop rotation 1:2 in the containment programmes as well as policy options 

4a and 4b with crop rotation 1:2 in the rest of the infested zone.  

However, these costs are not distributed uniformly among maize farmers in all MS in any of 

the policy options. Which farmers are affected more also varies according with the policy 

option. For example, while farmers in RO and IT would carry a high burden with all policy 

options, FR would be more affected by option 1 (status quo) and relaxing options, while HU 

would be more affected by option 5 (eradication). 

Policy options including a prohibition of maize cultivation in part of the EU territory are 

expected to lead to a decrease in the total EU production of grain and silage maize, which 

may lead to an increase in maize grain/by-products imports and an increase in internal and 

global prices. Maize cultivation prohibition could also have an impact on land prices. 

 

6.4 Comparison of the environmental impact of the 7 policy options analysed  

The environmental impact of the policy options is linked to the number of hectares under crop 

rotation and to the amount of insecticides used (Diabrotica control measures which have a 
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predominantly positive and negative environmental impact, respectively), as a consequence of 

the implementation of the policy options.  

In line with the Commission's policy on pesticides it should be noted that all insecticides 

approved for use in the EU have been scientifically proven not to have harmful effects on 

human health nor do they cause unacceptable effects on the environment. However, the 

negative environmental impact of insecticides relates to the decrease in insect diversity and 

density, which are linked to the intended effect of insecticide application.  

The environmental impact associated to maize prohibition is considered to be comparable to 

the one of crop rotation (positive impact) because in case of prohibition, maize is expected to 

be replaced by crops grown under a crop rotation scheme (such as cereals and oilseed crops). 

It should be however considered that the alternative crops sown to replace maize in the 

context of a crop rotation or prohibition may also require the use of chemical protection 

against pests and diseases. 

A comparison on the number of ha in rotation and the tons of insecticides used, for each 

policy option, as presented in the following figures 6 and 7. 

 

 

Figure 6: Comparison of the estimated number of ha (million ha) under crop rotation for the 

different policy options at EU level (cumulative number for a 25-year period; see Annex I for 

abbreviations used in this graph). Bars corresponding to policy option 1 (status quo) have a 

diagonal shading.  

 

The impact analysis carried out shows that policy option 5 is associated with the largest 

surface under crop rotation among the policy options analysed, and consequently it is the one 

with the highest positive environmental impact linked to crop rotation. Interestingly, the 

larger surface under crop rotation is actually due to the maize prohibition in the 100 km wide 

buffer permanent zone, in which maize cultivation will be replaced by crops grown using a 

rotation scheme.  
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Among the other policy options, those that relax the present regulatory framework (options 2b 

and 3) lead to a higher surface under crop rotation than those strengthening the present 

framework (4a and 4b). It must also be noted that the area under crop rotation is more evenly 

distributed among all MS only for the relaxing options 2b and 3. For option 2a (Protected 

Zone approach - PZ) crop rotation is more often applied in the PZ buffer zone (FR and DE) 

and the infested MS. For options 4a and 4b (strengthening of the present regulatory 

framework) crop rotation is more prominent in the infested MS, due to the presence of an 

obligation for crop rotation in the infested zone in these policy options. When pest 

suppression in options 4a and 4b relies more on a less strict crop rotation (2:3) coupled with a 

complete insecticide programme, the total area under crop rotation obviously decreases. 

A lower rotation frequency is predicted for pest-free areas, which are larger under options 

strengthening the present regulatory framework (4a, 4b and 5), since in the absence of 

Diabrotica the push to introduce crop rotation to control the pest to avoid yield loss does not 

exist. On the other hand, in infested zones (more prominent in options 3, 2b and 2a) 

Diabrotica becomes a problem particularly under monoculture conditions and therefore its 

presence is generally expected to lead to the introduction of a crop rotation.  

 

 

 

Figure 7: Comparison between the amounts of insecticides (in thousand tons of active 

substances) used for the different policy options at EU level (cumulative amounts for a 25-

year period; see Annex I for abbreviations used in this graph). Bars corresponding to policy 

option 1 (status quo) have a diagonal shading.  

 

As it could be expected, when containment programmes in policy options 4a and 4b, as well 

as 1, rely on a less strict crop rotation supplemented with insecticides (to have a comparable 

impact on the pest population than a stricter crop rotation), then the predicted volume of 

insecticide used is the highest. If instead the containment programmes in policy option 4a, 4b 

and 1 which rely on a stricter crop rotation are used, then, together with option 5 (eradication) 

there would be a low insecticide use. The lowest use of insecticide is observed under policy 

option 5 since once the pest is eradicated there is no need for insecticide treatments against it.  
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The relaxing options are expected to lead to a more important volume of insecticides, and 

therefore to a higher negative environmental impact, compared to the strengthening options. 

This is due to the fact that relaxation of present measures leads to a faster spread of the pest 

and therefore there is a larger area where it has to be controlled to avoid yield loss/economic 

damage (whereas it is maintained to its current range in policy option 4a and 4b, or eradicated 

in option 5). This effect is partly offset in options 2b and 3, which either relax or abandon the 

eradication of isolated outbreaks (these require insecticide use). 

It is also assumed that in the absence of regulation farmers operating highly intensive maize 

production systems will tend to use a lower crop rotation frequency (alternative crops are less 

profitable than maize) and compensate it with an increased insecticide use (to still achieve a 

satisfactory level of pest control). This could be expected for policy options 2a, 2b and 3 in 

which the obligation for containment programmes is dropped or in option 1 (present 

regulatory framework) in which there is an obligation to deploy containment programmes but 

the measures to implement in them are kept at the level of a recommendation. The actual 

choice of use of insecticide instead of crop rotation will depend on the availability and price 

of the insecticide, the market price of alternative crops to maize and the Diabrotica population 

density. At a high pest population density, seed and soil insecticides are less efficient and a 

stricter crop rotation is needed to prevent damage that otherwise would lead to yield loss.  

A stricter crop rotation could be potentially avoided by applying also (in addition to seed and 

soil insecticides) a foliar insecticide (a clearly less environmentally friendly option than a 

stricter crop rotation), but this would be a more expensive alternative as well as more difficult 

to implement (due to the need of special high-clearance spraying equipment to treat maize 

plants post-flowering). The introduction of a crop rotation also brings direct benefits to the 

farmer, in addition to efficient and environmentally friendly Diabrotica control, such as the 

control of other soil-borne pests and the conservation of soil quality (organic matter/fertility).   

For the quantification of pesticide use (and therefore for the assessment of the negative 

environmental impact) of policy options leaving the farmer the choice whether to rely more 

on crop rotation or insecticides to control Diabrotica,  the FCEC study assumed that at early 

stages of infestation farmers would favour a less strict crop rotation supplemented with 

insecticides. However, as the pest pressure increases over time (about 5 years after the 

detection of the pest), farmers will progressively introduce a more intensive crop rotation 

without insecticide treatment (crop rotation 1:2), to achieve a more efficient pest control (the 

assumption is that such a crop rotation would be implemented in 50 % of the infested 

cultivated area). This assumption was used to estimate for policy option 1 an insecticide use 

in the order of 450 thousand tons of active substances during the 25 years under study, taking 

as starting point the insecticide use estimated separately for containment program with or 

without insecticide use. On the other hand, for policy options 4a and 4b, for which also two 

variants of measures were evaluated (pest suppression relying exclusively on crop rotation 

versus a less frequent rotation supplemented by insecticides), such as an extrapolation based 

on the estimation of level of adoption by the farmers of each variant was not carried out. This 

is due to the fact that it is expected that the variant including insecticide use is much more 

expensive than the one relying only on crop rotation and therefore it is unlikely that it is 

widely adopted by the farmers. The high insecticide costs are linked to the introduction of a 

foliar insecticide treatment, which was considered to be needed to achieve the required level 

of pest suppression.  

In the EU the undesirable impact of insecticides and other plant protection products (PPP) is 

mitigated at two levels. Firstly, in accordance with Regulation (EC) No 1107/2009 concerning 

the placing of PPP on the market, a PPP can only be used if it has first been scientifically 

established by the European Food Safety Authority that it has no harmful effects on 
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consumers, farmers and local residents and passers-by; that it does not cause unacceptable 

effects on the environment and that it is sufficiently effective against pests. More specifically, 

if correctly used, an approved plant protection product shall have no unacceptable effects on 

the environment, having particular regard to its fate and distribution in the environment, 

particularly contamination of surface waters, its impact on non-target species and its impact 

on biodiversity and the ecosystem. 

Even though pesticides are subject to strict risk assessment/approval procedures both at EU 

and national levels before being placed on the market, these products remain, in general, 

hazardous compounds, which have the potential to affect public health and the environment. 

Therefore a framework for EU action to achieve a sustainable use of pesticides was 

established by Directive 2009/128/EC. Its objective is to reduce the risks and impacts of 

pesticide use and to promote the development and use of integrated pest management and of 

alternative approaches and techniques in order to reduce dependency on the use of pesticides. 

For example, this Directive requires that appropriate measures are taken to protect the aquatic 

environment and drinking water from pollution with PPP. As of 1 January 2014 farmers need 

to implement integrated pest management principles, which call for a preferred use of 

sustainable non-chemical pest control methods, such as crop rotation. Therefore, it is expected 

that the implementation of Directive 2009/128/EC will help to promote the use of crop 

rotation for the control of Diabrotica and to decrease the use of pesticides. This will not only 

reduce the environmental impact associated with the further spread of Diabrotica into 

presently free areas, but it will also decrease the environmental impact in presently infested 

zones (more than half of the EU maize growing area is already infested).  

 

6.5 Comparison of the social impact of the 7 policy options analysed  

Due to the specificities of the supply chain for the different types of maize, the social impact 

of the policy options is directly related to the number of hectares to be put under rotation. 

Introduction of crop rotation (or of a more stringent crop rotation scheme) can lead to 

disruptions in some maize production systems (such as sweet and seed maize production), up 

to the level of forcing the relocation of the production and even of the associated processing 

industry. All this certainly has an impact on employment/job market (social impact). It can be 

therefore assumed that the higher the number of hectares under rotation, the more important 

the social impact will be.  

The analysis of the impact of the policy options on crop rotation, which was already described 

in the section of environmental impacts because these also relate to crop rotation (although in 

a opposite way), indicates that crop rotation is more important under policy option 5, 

particularly in the no-maize belt. No strong difference appears among the other options with 

the exception that the number of hectares under crop rotation (and the associated social 

impact) is distributed more uniformly over all MS in the relaxing options 2b and 3 whereas it 

is mainly localised in the infested MS in the strengthening options 4a, 4b and 5. For the 

option 2a (protected zone approach) crop rotation is mainly distributed over the infested MS 

and the buffer zone. 

 

6.6 Comparison of the administrative burden and impact on EU compensation scheme 

of the 7 policy options analysed  

With the exception of policy option 3, which by deregulating Diabrotica removes all 

administrative burden, policy options strengthening the present regulatory framework (4a and 

4b) lead to additional administrative burden in the infested zone  and its vicinity (strengthened 
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containment programmes) and less administrative burden in the free areas (reduction in the 

number of isolated outbreaks). The opposite is expected for policy options relaxing the 

present regulatory framework (2a and 2b), which would lead to higher administrative burden 

in the free areas (2a: management of the protected zone; 2b: higher number of isolated 

outbreaks to manage) but no more administrative costs in the infested zone (no containment 

programmes to manage). In option 5 (eradication), administrative burden is mainly centred 

(after the initial eradication phase) on the management of the buffer zone, but there is also the 

need to manage the eradication of isolated outbreaks in the free area. 

Financial contributions by the Union on plant health currently take place in the context of the 

solidarity regime established by Articles 22 and 23 of Directive 2000/29/EC, in particular to 

partly compensate the MS for the phytosanitary measures taken to eradicate isolated 

outbreaks of Diabrotica. All policy options (other than option 3 – deregulation) include 

eradication provisions that can lead to requests for solidarity co-financing. Relaxing policy 

options 2a and 2b are expected to lead to a higher number of isolated outbreaks than the 

present regulatory framework (option 1), or options 4a and 4b (in which the strengthened pest 

containment in the infested zone is expected to reduce the frequency of passive spread). 

However, for option 2b the number of outbreaks is higher only initially, since with 

progressing infestation their number will decrease on the long term. Isolated outbreaks are 

also expected for option 5 (eradication), since passive spread from infested non-EU 

neighbouring eastern countries cannot be prevented. 

 

6.7 Comparison of the efficiency and effectiveness of the options 

In line with the assessment in section 6, the impacts in key areas – economic, environmental, 

social and administrative burden – have been rated using the scale described below, to help 

comparisons between options. The present Diabrotica regulatory situation in the EU (status 

quo - policy option 1) is taken as reference for the rating of the other policy options. For 

policy options 4a and 4b, for which two different variants (A and B) were defined (which 

differ in crop rotation frequency and the insecticide program to implement in the infested 

zone), the variant B of both policy options is discarded due to the very high estimated costs. 

These high costs would lead to a low level of adoption by farmers other than probably those 

involved in seed or sweet maize production (which represent only about 1.3 % of the EU 

maize cultivated area), due to their high profit margin. Consequently in the tables comparing 

the options only the A variant of policy options 4a and 4b are considered. 

 

 

Impact: 1 (status 

quo) 

2a 2b 3     

(deregulation) 

4a 4b 5 

(eradication) 

Economic 0 + = = + + - 

Environmental 0 = = = + + ++ 

Social  0 - + ++ - - - - - - - 

Administrative 

Burden  

0 - + +++ (no more 

administrative burden) 
- - - - - - - 

Table 1: Ranking of policy options according to their efficiency 
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Efficiency rating scale:  

0 Status quo (policy option 1): 

reference for comparison 

= Similar impact than the status quo 

(policy option 1) 

+ Small positive impact - Small negative impact 

++ Medium positive impact - - Medium negative impact 

+++ Large  positive impact - - - Large  negative impact 

 

Based on the ratings assigned to policy options in the table above it appears that no option 

consistently scores best for all the impact criteria assessed. Policy options strengthening the 

present regulatory framework against Diabrotica, in particular options 4a and 4b have the 

most benefits in terms of economic and environmental impacts but do not score well in terms 

of social and administrative burden impacts. A higher risk of implementation failure has also 

been identified for options strengthening the present regulatory framework. The opposite is 

observed for the options relaxing the present regulatory framework (options 2b and 3). Option 

3 appears to have the most benefits in terms of social and administrative burden impacts and 

the least negative economic and environmental impacts (most efficient option). 

In order to measure its effectiveness, each option has been rated against the initial objectives 

of the review to consider which option best met the aims of the review. 

 

 
  Option 1 Option 2a Option 2b Option 3 Option 4a Option 4b Option 5 

G
en

er
al

 

o
b
je

ct
iv

e 

To define a long-term strategy to deal 

with the non-native pest Diabrotica in 

the EU  

0 + = +++ + + ++ 

   
   

  S
p

e
ci

fi
c 

o
b

je
ct

iv
es

 

To define a strategy against Diabrotica 

that will allow a competitive maize 

production in the EU (avoiding that 

there is a profound difference in the 

distribution of burden/benefits among 

farmers/regions) 

0 = 

 

++ +++ -- -- --- 

To define a strategy against Diabrotica 

that will stimulate a sustainable maize 

production in the EU (lower 

environmental impact) 

0 = = = + + ++ 

To define a strategy against Diabrotica 

that is proportionate to the threat posed 

by this pest to maize production but that 

also takes into account the present 

distribution of the pest in the EU and 

the availability of effective control tools 

0 - ++ +++ -- -- --- 

To define a strategy against Diabrotica 

that adequately addresses differences at 

the local level of maize production 

systems and that ensures sufficient 

flexibility for its implementation and 

enforcement 

0 - ++ +++ -- --- --- 
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To define a strategy against Diabrotica 

that ensures relatively stable levels of 

maize production in the EU, to avoid 

disruption to the EU and international 

maize markets as well as to the 

agriculture and food sector.  

0 = = = - -- --- 

 

Table 2: Ranking of policy options according to their effectiveness 

The comparative rating system used is:  

"0": Status quo (policy option 1), reference for comparison 

"=":  Similar effectiveness than the status quo 

"+++": Highest effectiveness compared to the status quo 

"---": Lowest effectiveness compared to the status quo 

 

According to the comparison above none of the options shows the highest effectiveness for all 

the defined objectives in relation to Diabrotica. Still, the options 2b and 3, which relax the 

present Diabrotica regulatory framework appear to rank best (policy option 3/deregulation) 

appears to have the highest effectiveness).  

 

6.8 Ranking of the policy options combining efficiency and effectiveness criteria 

The comparison of the impacts of the policy options shows that in general terms strengthening 

the present regulatory framework against Diabrotica (such as in policy options 4a and 4b) and 

consequently delaying or blocking the further spread of the pest into presently non-infested 

areas, has the lowest economic impact for the EU as a whole in the 25-year period analysed, 

as well as a lower environmental impact. However, these options are also characterised by a 

highly unbalanced distribution of burden/costs and benefits and they would have a high social 

impact and administrative burden in the areas where enhanced containment measures or a 

buffer zone would need to be deployed. Their implementation would also be complex and a 

lack of compliance would undermine their objectives and challenge their cost-effectiveness.  

The strengthened containment measures proposed in policy options 4a and 4b are expected to 

help to reduce the passive spread by road and fluvial transport through an enhanced reduction 

of the pest population in the infested zone. However, these measures are not sufficient to 

eliminate this pathway. No additional specific measures against the passive spread by road 

and fluvial transport have been identified, which would have a high effectiveness and whose 

implementation would be feasible. Strict measures aiming at stopping definitively any spread 

by road or fluvial transport are expected to be disproportionate regarding their cost and their 

impact to trade.  

Policy options 4a and 4b are also not favoured by maize stakeholders and the majority of the 

MS. Consequently options 4a and 4b do not rank high in terms of combined efficiency and 

effectiveness criteria. The same is true for options 1 (status quo) and 5 (eradication) since 

during the policy development process and consultation with stakeholders and MS, they were 

not considered feasible in practice.  

From the policy options aiming at a relaxation of the present regulatory framework, option 2a 

(Focus on protection of free regions through the establishment of “protected zones”) is the 

one with the predicted lowest economic impact. However, this option did not rank high in 

terms of combined efficiency and effectiveness criteria because of it its uneven distribution of 

burden/benefits among farmers and regions, and high social and administrative burden 
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impact. Moreover, its feasibility of implementation and effectiveness are challenged by 

stakeholders. 

On the other hand, the remaining two options aiming at a relaxation of the present EU 

regulatory framework against Diabrotica (options 2b and 3) received, in average, the highest 

ranking in terms of combined efficiency and effectiveness criteria. 

Policy option 2b (Reduction/relaxation of obligations concerning rotation frequencies and 

pesticide use for both eradication and containment of the pest) keeps the obligation to 

implement eradication measures against isolated outbreaks of the pest, which will continue to 

occur since the passive spread of the pest (mainly through road transport) cannot be stopped. 

However, the eradication measures to implement are less stringent than those that need to be 

implemented according to the present legislation. In particular, the measures to implement in 

the focus zone of the outbreaks would be relaxed (for example crop rotation 1:2 instead of 

1:3). The consequence of this would be that eradication may not be always effective, leading 

to a faster spread of the pest into formerly free areas.  

With respect to the infested zone, policy option 2b foresees a dropping of the present 

obligations for organising containment programmes, leaving up to the farmers in the infested 

zone to decide when to start applying pest control measures (and what type of measures), in 

order to safeguard their maize yields. The expectation is that these measures taken by the 

farmers will lead to certain level of pest containment through suppression of the pest 

population.  

Since the natural spread of the pest from the infested area into the free area is not stopped and 

outbreak eradication is less effective, the adoption of this policy option acknowledges the fact 

that the infested zone will anyway continue to expand and will eventually occupy all EU 

maize growing areas offering the suitable climatic conditions for Diabrotica establishment. 

The expectation is that full infestation would be reached in about 20 years, which is just about 

5 years later than if all EU Diabrotica regulation is dropped (option 3 – deregulation) or 5 

years earlier than if the present EU regulatory framework (option 1 – status quo) is kept in 

place.  

Consequently, option 2b is only a medium-term policy option since after full infestation of the 

EU maize growing areas with Diabrotica it would have to be repealed and replaced by the 

deregulation of this pest. 

Therefore, taking into account the present wide distribution range on the pest in the EU maize 

growing areas (Diabrotica is presently established in more than half of the EU maize growing 

area) and the technical and political complexity for implementing stricter measures to block 

the further spread of the pest, in terms of efficiency of intervention, deregulation of the pest at 

the EU level could be envisaged.  

According to a definition from the International Plant Protection Convention (IPPC) a 

quarantine pest is a pest of potential economic importance to the area endangered thereby and 

not yet present there, or present but not widely distributed and being officially controlled. The 

more widespread a pest is, the least it qualifies to be considered a quarantine pest. This 

concept is also implicit in Council Directive 2000/29/EC (the EU Plant Health Regime) which 

deals with protective measures against the introduction into the EU territory as well as the 

spread within the EU of plant pests (harmful organisms).  

The fact that efficient means of control exist to safeguard maize yields from Diabrotica 

(mainly crop rotation and insecticides) also questions the value of keeping/introducing EU 

measures to temporarily slow down the spread of an already widely spread pest. Moreover, 

additional complementary or alternative Diabrotica control methods are becoming available 
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(such as biological control of the larvae with entomoparasitic nematodes and 

entomopathogenic fungi) or may become available in the future, such as GM and non-GM 

maize varieties resistant/tolerant to Diabrotica. Consequently, the presence of the pest or its 

further spread under policy options 2b and 3 do not have an impact on the level and stability 

of maize production in the EU and do not lead therefore to a disruption to the EU and 

international maize markets as well as to the agriculture and food sector. 

Removal of all EU obligations/measures gives the flexibility to farmers in infested zones to 

decide what measures to implement in their fields to suppress the pest population to safeguard 

their yields and remove administrative burdens. Diabrotica would be then treated as any other 

maize quality pest present in the EU (such as the European corn borer – Ostrinia nubilalis), 

which the farmers need to control to protect their maize yields. 

If Diabrotica is no longer regulated at EU level, national or regional authorities using the 

sudsidiarity principle, would still be free to decide on putting in place national/regional 

measures to keep the Diabrotica population below the threshold causing yield loss. These are 

expected to be more effective in reducing the pest population in an area than actions carried 

individually by farmers in a non-coordinated/harmonised way. The same holds for measures 

to contain the pest/slow down its spread into new areas. MS may decide also to keep in place 

existing measures for the surroundings of airports located in free areas (either a compulsory 

crop rotation scheme on maize fields or an intensive monitoring), where there is a higher risk 

of introduction of the pest. On the other hand, it is questionable whether national or regional 

eradication measures would be cost-effective since, in the absence of a strict containment 

program (which is not feasible to implement, as discussed for policy options 2a, 4a and 4b) 

there would be regular pest incursions into the free area (through both natural spread and 

passive spread through road/fluvial transport). 

In the event of EU deregulation, the existing restrictions for movement of fresh plants/plant 

parts or soil, which only apply to the focus zone of an isolated outbreak, would be removed. 

These movements are anyway short-distance and therefore are not considered pathways for 

long-distance dispersal (for this reason there are presently not restrictions for movements of 

these items out of the infested zones). Consequently, it would not be relevant for single 

countries or regions to introduce restriction for the movement of fresh maize plants/soil (if 

such material originating across a border would be infested, beetles could reach anyway the 

other side of the border by flight).  

It should be mentioned that Directive 2000/29/EC includes a prohibition for the introduction 

of soil and maize plants from most third countries, including Central and North American 

countries from where Diabrotica originates. These prohibitions are not specific for Diabrotica 

and they would stay in place even if Diabrotica is no longer regulated at EU level. Still, these 

prohibitions would be useful to prevent introduction of additional Diabrotica genetic 

variability, which could be undesirable.  

The lack of prescriptive measures to implement at EU level in the context of deregulation 

would also allow for their definition at a regional level, taking better into account regional 

agronomic, ecological and production system specificities. MS could also make use of the 

containment programmes to promote the use of crop rotation as the preferred control option 

and thereby to limit the use of insecticides against Diabrotica and to decrease thereby the 

environmental impact of control measures. 

According to the general principles of the Treaty, national or regional measures cannot restrict 

the EU internal market. However in the case of Diabrotica it is unlikely that such measures 

would interfere with the internal market since maize grain, which is the main unprocessed 

traded maize commodity, is not a pathway for the spread of Diabrotica.  
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With the deregulation of Diabrotica at the EU level the present obligations for eradication of 

isolated outbreaks would disappear, and with it the associated costs and the derived requests 

for co-financing of such actions to EU plant health solidarity regime.  

When comparing the impacts of relaxing the present measures (option 2b) versus deregulation 

(option 3), the total costs estimated in the study are quite similar (deregulation would be 

slightly cheaper).  

From the environmental point of view, deregulation and the relaxation of measures have a 

very similar environmental impact (similar predicted level of insecticide use as well as of 

hectares under crop rotation). However, insecticide use is higher than for policy options 

strengthening the present regulatory framework, since under options 2b and 3 the pest keeps 

on spreading to free areas and there is therefore the need to introduce measures to suppress its 

population. But for this population suppression not only insecticides are used but also crop 

rotation, so that the predicted number of hectares under crop rotation (a positive 

environmental impact) is also expected to be higher in options 2b and 3 than in options 

strengthening containment measures (4a and 4b). In any case, as discussed in section 6.4, PPP 

are only placed on the market in the EU if, when correctly used, they do not have any harmful 

effect on human or animal health, or any unacceptable effects on the environment. Their use 

is also strictly controlled and monitored. Still, PPP remain, in general, hazardous compounds 

and therefore it is relevant to reduce dependency on the use of PPP and to promote the use of 

sustainable non-chemical control methods, such as crop rotation. It is expected that the 

implementation of Directive 2009/128/EC on the sustainable use of pesticides will promote 

the use of crop rotation and other sustainable non-chemical methods for the control of 

Diabrotica, thereby decreasing the environmental impact of the control of this pest in present 

and future infested zones.   However, in order to further stress the relevance of a sustainable 

control of Diabrotica in the EU it would be appropriate to accompany the deregulation of 

Diabrotica as a quarantine pest (option 3) with the adoption of a new Commission 

Recommendation on measures for its sustainable control. This Recommendation would 

clearly indicate that crop rotation and other non-chemical methods for the control of 

Diabrotica should be favoured, in line with the principles of integrated pest management laid 

down in Directive 2009/128/EC. 

In addition, in order to offset the expected higher insecticide use linked to Diabrotica 

deregulation, and to promote a more frequent use of crop rotation in maize cultivation (an 

environmentally friendlier Diabrotica control measure), concerned MS have the possibility to 

make crop rotation one of the "cross compliance" standards of "Good agricultural and 

environmental conditions" (the conditions that maize farmers need to comply with in order to 

receive direct payments from the Common Agricultural Policy - CAP). This would create a 

financial incentive for maize farmers to implement a crop rotation scheme. However, to date 

this approach has not been sufficiently implemented by the Member States.  

In its recent Communication on the CAP towards 2020 (COM(2010)672) the Commission 

indicated that the environmental performance of the CAP could be enhanced through a 

mandatory “greening” component of direct payments by supporting environmental measures, 

such as crop rotation.  A stronger promotion of crop rotation is therefore being taken into 

account in the debate on the 2013 CAP reform.  

On the other hand, it is considered that it would not be appropriate to develop implementing 

measures under the present plant health regime for supporting the use of crop rotation to 

control Diabrotica (compensation of farmers for revenue losses linked to the implementation 

of crop rotation) because it is considered that the promotion of crop rotation in the production 

of maize and other crops (for conservation of soil fertility and structure in addition to the 
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general control of pests and diseases), goes beyond the particular case of Diabrotica and 

should therefore be addressed at the CAP level.  

As for the social impact, deregulation (option 3) is expected to have the lowest impact of all 

policy options analysed, since in the absence of EU regulation the farmers are free to decide 

on the control strategy to deal with Diabrotica and their choice is expected be the one that is 

least disruptive for their specific production system and therefore the one with the lowest 

social impact (least disturbance of the local job market both at the farm level as well as for 

upstream sectors, such as processing facilities). However, a potential higher use of 

insecticides that could be associated to option 3 (as well as option 2b) if their application for 

Diabrotica control is favoured over the use of crop rotation, would also have a negative social 

impact, in particular for those opposed to the use of pesticides in agriculture. The 

administrative burden linked to EU regulation would be lower in option 2b and obviously 

zero in the context of deregulation (option 3). 

In light of the above assessment it appears that policy options 2b and 3, which relax the 

present EU regulatory framework against Diabrotica, rank best in terms of combined 

efficiency and effectiveness criteria. 

 

Section 7: Monitoring and evaluation  

The present EU regulatory framework against Diabrotica, in particular Commission Decision 

2003/766/EC, includes appropriate arrangements for monitoring and evaluating the measures 

in place. These include the notification of outbreaks and the definition of the corresponding 

demarcated areas, notification of the results of the official surveys for the presence of the pest, 

and the notification of infested zones and the associated containment programmes. The 

operation of this Decision is reviewed yearly. 

Comparable appropriate monitoring and evaluation arrangements will be developed for the 

policy option that will be chosen for a future Commission proposal on Diabrotica. However, 

if Diabrotica is deregulated, and therefore it is no longer a quarantine pest in the EU, it is 

considered that it would not be necessary to develop EU-level activities relating to common 

monitoring standards or monitoring of the spread of the pest. However, Diabrotica would 

remain a serious maize pest and therefore the funding of research at EU level (Framework 

Programmes) on Diabrotica biology and genetics and on sustainable control methods 

(biocontrol agents, development of GM and non-GM resistant maize plants) would certainly 

be desirable. 
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Annexes  

Annex I: Glossary of technical terms and acronyms (source: Final report FCEC Diabrotica 

study; International Standard for Phytosanitary measures N° 5 - Glossary of phytosanitary 

terms, International Plant Protection Convention, FAO, 2009; other sources). 

 

Definitions  

Administrative burden: Costs that Member States and businesses have, when they comply 

with the information obligations in regulation. 

Biological control: Use of populations of natural enemies, or naturally synthesized substances 

against pest species to suppress pest populations. 

Buffer zone: An area surrounding or adjacent to an area officially delimited for phytosanitary 

purposes in order to minimize the probability of spread of the target pest into or out of the 

delimited area, and subject to phytosanitary or other control measures, if appropriate 

Commodity: A type of plant, plant product, or other regulated article being moved for trade or 

other purpose 

Compliance costs: Costs that Member States and businesses make in order to comply with the 

content obligations that legislation and regulations require of a production process or a 

product. 

Containment: The application of phytosanitary measures in and around an infested area to 

prevent spread of a pest  

Containment zone: Zone which should extend for at least 10 km within the Diabrotica 

infested zone and at least 30 km into the non-infested zone, to prevent spread of a pest 

through the application of containment measures in this zone. 

Control (of a pest): Suppression, containment or eradication of a pest population  

Crop rotation: The practice of alternating the annual crops grown on a specific field in a 

planned pattern or sequence in successive crop years so that crops of the same species or 

family are not grown repeatedly without interruption on the same field. 

Demarcated zone: An area officially delimited for phytosanitary purposes, such as the area 

comprising the focus zone and the safety zone of a Diabrotica isolated outbreak. 

Endangered area: An area where ecological factors favour the establishment of a pest whose 

presence in the area will result in economically important loss  

Eradication: Application of phytosanitary measures to eliminate a pest from an area  

Establishment: Perpetuation, for the foreseeable future, of a pest within an area after entry  

Focus zone (of an isolated outbreak): Zone around a field where Diabrotica has been captured 

of at least 1 km radius, where specific eradication measures are applied. 

Foliar insecticide treatment: Chemical treatment used to reduce Diabrotica adult damage to 

maize silks. 

Free from: A consignment, field or place of production, without pests (or a specific pest) in 

numbers or quantities that can be detected by the application of phytosanitary procedures  
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Infested zone: Zone in which a pest is established. According to EU Diabrotica legislation a 

zone is considered infested if the pest has been detected there during more than two 

consecutive years. 

Introduction: Entry of a pest resulting in its establishment  

Isolated outbreak: Diabrotica outbreak located at a distance from the infested zone beyond the 

range of natural spread of the adult beetle by flight. 

Monoculture: Planting the same crop in a field year after year without rotation 

Outbreak: An isolated pest population, recently detected and expected to survive for the 

immediate future  

Pathway: Any means that allows the entry or spread of a pest  

Pest: Any species, strain or biotype of plant, animal, or pathogenic agent, injurious to plants 

or plant products  

Pest free area: An area in which a specific pest does not occur as demonstrated by scientific 

evidence and in which, where appropriate, this condition is being officially maintained  

Phytosanitary: Pertaining to plant quarantine 

Phytosanitary measure: Any legislation, regulation or official procedure having the purpose to 

prevent the introduction and/or spread of quarantine pests  

Phytosanitary regulation: Official rule to prevent the introduction and/or spread of quarantine 

pests, by regulating the production, movement or existence of commodities or other articles, 

or the normal activity of persons, and by establishing schemes for phytosanitary certification. 

Plant quarantine: All activities designed to prevent the introduction and/or spread of 

quarantine pests or to ensure their official control  

Protected zone: A zone where specific measures are taken to keep it free from a certain pest. 

According to Commission Directive 2000/29/EC, protected zone shall be considered to mean 

a zone in the EU: 

— in which one or more harmful organisms referred to in this Directive, which are 

established in one or more parts of the EU, are not endemic or established despite favourable 

conditions for them to establish themselves there, 

— in which there is a danger that certain harmful organisms will establish, given propitious 

ecological conditions, for particular crops, despite the fact that these organisms are not 

endemic or established in the EU. 

Quarantine pest: A pest of potential economic importance to the area endangered thereby and 

not yet present there, or present but not widely distributed and being officially controlled  

Safety zone: Zone around the focus zone of a Diabrotica isolated outbreak of at least 5 km 

radius, where specific eradication measures are applied. 

Seed treatment: A seed treatment involves the application of an insecticide directly on the 

seeds prior to planting. 

Soil insecticide: Chemical product applied to the soil to control larval damage to maize roots. 

Spread: Expansion of the geographical distribution of a pest within an area  

Suppression: The application of phytosanitary measures in an infested area to reduce pest 

populations and thereby limit spread  
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Suppression zone: Zone within the Diabrotica the infested zone (other than the containment 

zone) in which suppression measures are applied to mitigate the possibilities for further 

spread of the organism and to ensure a sustainable production of maize. 

Survey: Methodical procedure to determine the characteristics of a pest population or to 

determine which species occur in an area 

Treatment: Official procedure for the killing, inactivation or removal of pests, or for rendering 

pests infertile, or devitalisation  

 

Acronyms and abbreviations 

BZ: Buffer Zone 

CAP: Common Agricultural Policy  

CEPM: European Confederation of Maize Production - Confédération Européenne de la 

production de maïs 

COCERAL: Comité du Commerce des céréales, aliments du bétail, oléagineux, huile d'olive, 

huiles et graisses et agrofournitures 

COPA-COGECA: Committee of Professional Agricultural Organisations and General 

Confederation of Agricultural Cooperatives - The united voice of farmers and their co-

operatives in the European Union 

COPHS: Chief Officers of Plant Health Services 

CP: Containment Programme 

CZ: Containment Zone 

EU: European Union 

ESA: European Seed Association 

EUROMAISIERS: the representative organisation for the European dry maize milling sector 

FCEC: Food Chain Evaluation Consortium 

GM maize: genetically modified maize 

ha: hectare 

IA: impact assessment 

IZ: Infested Zone 

Mha: Million hectares 

MS: Member State 

Mt: Million ton 

PPP: Plant Protection Product 

PZ: Protected Zone 
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Annex II:  Final report of the study entitled "Analysis of the economic, social and 

environmental impacts of options for the long term EU strategy against Diabrotica virgifera 

(Western Corn Rootworm), a regulated harmful organism of maize, to support the drafting of 

the Commission Impact Assessment" by the Food Chain Evaluation Consortium (FCEC), 

funded by the European Commission, of 4 June 2009.  

The final report provides technical background material on the area of this impact assessment 

as well as the data on the evaluation on the impacts that was used for the preparation of this 

impact assessment report. 

The final report as well as other documents related to this study are available from 

http://ec.europa.eu/food/plant/organisms/emergency/Diabrotica_virgifera/index_en.htm 

 

 

http://ec.europa.eu/food/plant/organisms/emergency/diabrotica_virgifera/index_en.htm
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Annex III: Overview of maize production in the EU 

Maize is grown on large scale in many EU MS, mainly for animal feed and human food 

production, as well as for starch, seed and biofuel production. On average about 13 % (13.9 

Million hectares; Mha) of the EU arable land (100 Mha) is cultivated with maize.  However, 

the importance of maize production in the EU 27 is significantly different among the MS, 

with 5 countries (FR, RO, DE, IT and HU) growing maize in more than 1 Mha each and 

therefore representing together about 70 % of the maize cultivation area. Six MS use more 

than 20 % of their arable land for maize production (RO, SI, HU, BE, NL and IT). On the 

other hand, 5 MS (CY, FI, LV, MT, and EE) cultivate very little or no maize at all. On 

average, around 22 % of maize cultivation in the EU is in monoculture (without crop 

rotation). This is due to the more favourable profit margin of maize compared to other 

alternative crops and, in some regions, to the integration of maize and animal production 

systems at the farm or area level (provision of feed). The highest proportion of maize 

monoculture is observed in NL, IT, RO, BE and FR. The following table provides an 

overview of maize cultivated area in the EU. 

MS Arable land 

(1000 ha) 

Conventional 

maize cultivated 

area (1.000 ha) 

Percentage maize 

area on arable 

land 

Percentage of 

total EU maize 

cultivated area 

Percentage  area 

with continuous 

maize on maize 

cultivated area 

France  18 330 .90 3 127 .60 17 .1 % 22 .3 % 30 .7 % 

Romania  6 626 .50 2 819 .60 42 .6 % 20 .2 % 41 .4 % 

Germany  11 897 .10 1 738 .90 14 .6 % 12 .4 % 18 .7 % 

Italy  6 891 .30 1 411 .70 20 .5 % 10 .1 % 43 .4 % 

Hungary  3 445 .50 1 308 .50 38 .0 % 9 .3 % 13 .5 % 

Poland  10 290 .50 656 .7 6 .4 % 4 .7 % 30 .0 % 

Spain  11 855 .40 507 .4 4 .3 % 3 .6 % 29 .0 % 

Bulgaria  2 369 .00 380 .9 16 .1 % 2 .7 % 35 .0 % 

Czech. Rep.  2 634 .20 281 .3 10 .7 % 2 .0 % 10 .9 % 

Austria  1 383 .80 252 .5 18 .2 % 1 .8 % 21 .1 % 

Netherlands  1 117 .00 249 .1 22 .3 % 1 .8 % 65 .5 % 

Slovakia  1 300 .00 245 .1 18 .9 % 1 .7 % 11 .0 % 

Belgium  844 .9 215 25 .4 % 1 .5 % 31 .7 % 

Greece  2 027 .60 200 9 .9 % 1 .4 % 29 .0 % 

Portugal  1 171 .60 162 13 .8 % 1 .1 % 29 .0 % 

United Kin. 5 979 .90 140 2 .3 % 1 .0 % 20 .0 % 

Denmark  2 398 .40 138 5 .8 % 1 .0 % N.A. 

Slovenia  169 .2 70 .5 41 .7 % 0 .5 % 9 .5 % 

Lithuania  1 680 .20 22 .5 1 .3 % < 0.2 % 0 .0 % 

Ireland  1 142 .40 15 1 .3 % < 0.2 % N.A. 

Luxemburg 59 .9 10 16 .7 % < 0.2 % 29.0 % 

Sweden  2 616 .40 8 .5 0 .3 % < 0.2 % N.A. 

Cyprus  105 .2 0 .1 0 .0 % < 0.2 % N.A. 

Estonia  562 .5 1 0 .0 % < 0.2 % N.A. 

Finland  2 231 .20 0 .2 0 .0 % < 0.2 % N.A. 

Latvia  916 .8 3 0 .0 % < 0.2 % N.A. 

Malta  7 0 0 .0 % N.A. 0.0 % 

Total 100 054 .40 13 960 .80 N.R. 100 .0 % N.R. 

Average N.A. N.A. 12 .9 % N.A. 20 .8 % 
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Source: FCEC Diabrotica study report (mainly average values for the period 2003-2007); see Annex II 

 

EU27 is the world’s fourth largest maize producer, after the USA, China and Brazil but 

represents no more than 6 % of the world production. EU maize grain exports are currently 

low (about 1 to 2 Million ton -Mt- in the last years). The EU usually imports from 2.5 to 5 Mt 

of maize per year, with the most of it imported into ES and PT. In 2007 the Eastern EU 

countries experienced a severe drought, which sharply reduced the grain maize production 

from about 57 Mt in average to 48 Mt. As a consequence of this the EU became a large grain 

importer with 10.8 Mt imported in 2007 and 9.7 Mt in 2008. These exceptional imports 

contributed partly to the global grain price increase in 2007/2008.  

Conventional maize production is the predominant maize production system in the EU, since 

presently less than 1 % of the maize cultivation area is devoted to organic maize production. 

Four main types of conventional maize production systems exist: grain maize, silage maize, 

sweet maize and seed maize. The table below presents the number of hectares for the different types 

of conventional maize and the proportion of grain and silage maize in the countries' production. 

 

 

 

MS 

Total 

conventional 

maize 

cultivated area 

(1.000 ha) 

Grain Silage Sweet Seed 

1.000 ha  Percentage  
(1.000 

ha)  
Percentage 

 (1.000 

ha)  

 (1.000 

ha)  

FR 3 127.6 1 639.6 52.4 % 1 414.4 45.2 % 26.2 47.3 

RO 2 819.6 2 774.0 98.4 % 33.2 1.2 % 0.0 12.4 

DE 1 738.9 434.5 25.0 % 1300.1 74.8 % 1.3 2.9 

IT 1 411.7 1 128.2 79.9 % 274.7 19.5 % 4.5 4.4 

HU 1 308.5 1 139.5 87.1 % 111.3 8.5 % 32.0 25.7 

PL 656.7 334.5 50.9 % 315.5 48.1 % 4.5 2.2 

ES 507.4 414.5 81.7 % 89.5 17.6 % 2.9 0.5 

BG 380.9 350.0 91.9 % 30.0 7.9 % N.A. 0.9 

CZ 281.3 97.5 34.7 % 182.5 64.9 % N.A. 1.3 

AT 252.5 167.5 66.3 % 80.0 31.7 % N.A. 2.5 

NL 249.1 21.3 8.6 % 227.5 91.3 % 0.3 0.0 

SK 245.1 157.5 64.3 % 82.5 33.7 % 2.0 3.1 

BE 215.0 55.0 25.6 % 160.0 74.4 % N.A. N.A. 

GR 200.0 195.0 97.5 % 5.0 2.5 % N.A. N.A. 

PT 162.0 107.5 66.4 % 54.5 33.6 % N.A. N.A. 

UK 140.0 2.0 1.4 % 138.0 98.6 % N.A. N.A. 

DK 138.0 0.0 0.0 % 138.0 100.0 % N.A. N.A. 

SL 70.5 42.6 60.5 % 27.7 39.3 % 0.0 0.2 

LT 22.5 4.5 20.0 % 18.0 80.0 % N.A. N.A. 

IE 15.0 0.0 0.0 % 15.0 100.0 % N.A. N.A. 

LU 10.0 0.0 0.0 % 10.0 100.0 % N.A. N.A. 

SE 8.5 0.0 0.0 % 8.5 100.0 % N.A. N.A. 

Total 13 960.8 9 065.2 64.93 % 4 715.9 33.78 % 73.6 105.9 

Source: FCECDiabrotica study report  (mainly average values for the period 2003-2007); see Annex II 

 

The following table allows a comparison on the area cultivated with maize in the EU for the 

years 2006, 2007, 2008 and 2009, as well as of the average maize yield and the total maize 

production. 
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Area, yield and production of maize in the EU  

Source: European Commission, Directorate General for Agriculture and Rural Development, Agriculture in the European Union - Statistical and 

economic information 2010. The 2010 Agricultural Year (http://ec.europa.eu/agriculture/agrista/2010/table_en/D01-1-4113.pdf)  
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Grain and silage maize are the two largest maize production systems representing around 65 

% (9 Mha) and 34 % (4.7 Mha) of the EU maize cultivated area, respectively (FCEC 

Diabrotica study report). Traditionally, the Southern part of Europe is dedicated to grain 

production (i.e. RO, IT, HU, ES, BG and GR, where between 80 % and 98 % of the area is 

cultivated with grain maize), whereas the Northern part is producing silage maize for feeding 

livestock (i.e. DE, NL and BE, where between 74 % and 91 % of the area is cultivated with 

silage maize). UK, DK, IE, LU and SE also produce almost exclusively silage maize but on a 

small to very small total surface area. FR, PL and SI grow in similar proportion both grain 

and silage maize. 

The surface areas cultivated with seed and sweet maize, the types of maize production with 

the highest profit margin, are much smaller and concentrated in a few regions of a few MS. 

Seed maize is cultivated on 0.75 % of the total maize area in the EU and sweet corn, used as a 

vegetable, on around 0.52 % of the total maize area.  FR, HU and RO are the leading seed 

maize producers. FR and HU are also the biggest sweet maize growers.  

Maize is a raw material which is greatly valued as animal feed. In addition, maize is also used 

directly as food as well as in a large number of industrial applications, from food processing 

to manufacturing of ethanol. It is an ingredient in more than 400 products, mostly 

manufactured in starch plants, corn mills and distilleries.  At EU level, about 47 Mt of maize 

(grain or silage) is produced for animal feed (FCEC Diabrotica study report). The production 

of maize for human consumption (including the starch and food industry) represents 5.3 Mt.   

The EU cultivation of maize for use as raw material for the production of bio-gas is quite 

limited (mainly 260 000 ha located in Germany), but it is expanding, and no particular 

production scheme has been implemented so far for this purpose, which takes place on 

traditional silage areas. The EU production of grain maize for bio-ethanol production amounts 

to 800 000 ton. Traditional grain areas are being used for that purpose. 

The table below summarizes for 9 representative MS data on yield, production cost, market 

value and profit margin for the four main maize production types (grain, silage sweet and 

seed). These data represent average estimates for the period 2003-2007.  

 

MS Parameters 
Type of maize 

Grain Silage Sweet Seed 

FR 

Yield (100kg/ha) 94 388.2 186.4 29.4 

Production cost (EUR/ha) 1 004.50 N.A. 681.7 1 346.00 

Market value (EUR/ton) 131.1 46.7 75 N.A. 

Profit margin (EUR/ha) 220.3 N.A. 731.3 1 000-1 300 

RO 

Yield (100kg/ha) 34.7 207.8 N.R. 13.6 

Production cost (EUR/ha) 547.9 653 N.R. 830 

Market value (EUR/ton) 161.2 54.7 N.R. 1 473.00 

Profit margin (EUR/ha) 87 223 N.R. 1 046.00 

DE 

Yield (100kg/ha) 86.3 427.3 N.A. 27.6 

Production cost (EUR/ha) 886 937 N.A. N.A. 

Market value (EUR/ton) 131.8 24.5 N.A. N.A. 

Profit margin (EUR/ha) 245 N.A. N.A. N.A. 

IT 

Yield (100kg/ha) 103 511.3 N.A. 25.0-27.0 

Production cost (EUR/ha) 783.3 N.A. N.A. N.A. 

Market value (EUR/ton) 143.5 46.1 N.A. N.A. 

Profit margin (EUR/ha) 618.3 N.A. N.A. N.A. 
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PL 

Yield (100kg/ha) 62.5 401.8 N.A. 24 

Production cost (EUR/ha) 432.7 N.A. N.A. N.A. 

Market value (EUR/ton) 105.7 10.4 N.A. N.A. 

Profit margin (EUR/ha) 233.3 255 N.A. N.A. 

HU 

Yield (100kg/ha) 62.7 247.5 145.6 26.5 

Production cost (EUR/ha) 603.3 N.A. N.A. N.A. 

Market value (EUR/ton) 102.2 20.1 120 N.A. 

Profit margin (EUR/ha) 189.4 N.A. N.A. N.A. 

ES 

Yield (100kg/ha) 109.2 441.6 N.A. 30 

Production cost (EUR/ha) 734 0 N.A. N.A. 

Market value (EUR/ton) 135.3 23 N.A. N.A. 

Profit margin (EUR/ha) 780.8 0 N.A. N.A. 

NL 

Yield (100kg/ha) 81.1 141.7 65 N.R. 

Production cost (EUR/ha) 909 664 N.A. N.R. 

Market value (EUR/ton) 101.9 25.5 N.A. N.R. 

Profit margin (EUR/ha) 821 978 N.A. N.R. 

SL 

Yield (100kg/ha) 71.2 407.2 N.A. 13 

Production cost (EUR/ha) N.A. N.A. N.A. N.A. 

Market value (EUR/ton) 127.5 37.7 N.A. N.A. 

Profit margin (EUR/ha) N.A. N.A. N.A. N.A. 

Source: FCEC Diabrotica study report (see Annex II) 

 

Considering that maize is a highly profitable crop in the EU, any imposed rotation is likely to 

represent a direct loss of revenue for the farmer, in particular in those areas where is 

cultivated continuously (monoculture). Overall, the areas cultivated with maize as well as the 

areas under maize monoculture have increased over the last 30 years in the EU. The high 

yield achieved for maize has made this crop the most profitable one for most of the farmers, 

who will preferably cultivate it if possible.  

The areas in which maize is grown in monoculture are region-specific, and in particular 

Padania in Italy; the Alsace, the South-East and the South-West in France, the South of 

Germany (Bavaria), etc.  

The alternative crop preferably cultivated by the farmers is also region-specific, depending on 

the yield, market value and maize-complementarities of the crop. Overall, winter cereals (e.g. 

winter wheat, winter rape) are the best economic alternative crops in the northern part of 

Europe whereas spring crops (e.g. soybean, sunflower) will be preferably cultivated in the 

southern part of Europe.  

The table below provides detailed data on the proportion of maize grown under monoculture 

and the crops most frequently grown in rotation with maize in 9 representative MS.  
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 FR RO DE IT PL HU ES NL SL 

Proportion 

of 

continuous 

maize 

30.67 % 

(All 

types, 

2007) 

41.4 % 

(Grain and 

silage, 

2007)  

Grain: 

38.85 % 

Silage:19.1

5 % 

18.7 % 

(Grain and 

silage, 2007) 

Grain: 32.24 

% 

Silage:14.96 

% 

43.4 % 

(Grain and 

silage, 

2005) 

30 % (All 

types, 

2007) 

13.46 % 

(Grain 

and 

silage, 

2007) 

Grain: 10 

% 

Silage: 40 

% 

Not 

available 

66.5 % 

(Grain 

and 

silage, 

2007) 

9.45 % 

(Grain and 

silage, 

2007) 

Grain: 6.16 

% 

Silage: 

15.08 % 

Crops 

used for 

rotation  

Winter 

Wheat  

Sunflowe

r 

 

Sunflower 

Soybean 

Grass silage 

Winter 

Wheat  

Soybean. 

Winter 

wheat, 

Barley,Hay 

crops, 

Alfalfa 

Spring 

barley, 

Winter 

rape 

Winter 

Wheat 

Not 

available 

Pasture 

Winter 

wheat 

Cereals and 

Sorghum 

(instead of 

grain 

maize) 

Grasses 

and 

vegetables 

(instead of 

silage 

maize)  

Source: FCECDiabrotica study report (see Annex II) 

 

The table below provides an estimation of revenue losses/ha due to a crop rotation for 9 

representative MS. The revenue losses are a raw estimation calculated on the basis 

multiannual and multiregional averages.  

MS Revenue losses/ha Alternative crop 

FR 200 EUR/ha to 450 EUR/ha Wheat 

RO Not available 

DE 23 to 224 EUR/ha  Winter Wheat (instead of grain maize) 

DE 220 to 288 EUR/ha Grassilage (Feed) 

DE 232 EUR/ha  Sudangras (Biogas) 

DE 150 to 350 EUR/ha  Winter triticale 

IT Not available 

PL 25EUR/ha  (silage maize)  

3EUR/ha (grain maize) 

Spring barley 

PL 43 EUR/ha (silage maize)  

65 EUR/ha (grain maize) 

Winter rape 

HU 4 EUR/ha (silage maize) 

184EUR/ha (grain maize) 

Winter wheat 

ES Not available 

NL 307EUR/ha Pasture 

SL Not available 

 

Insecticides are being used to protect maize plants against crop pests. The total volume of 

insecticides used in the EU per year on maize crops amounts to 570 tons of active substance 

of which 270 tons are carbamates and 137 tons are organophosphates (Eurostat, The use of 

plant protection products in the EU 26 MS; data from 1992-2003; 2007 edition). This volume 

represents less than 0.1 kg of active substancess/ha and per year. None of these two chemical 
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classes, representing more than 70 % of yearly insecticides volumes spread on maize, is used 

to protect crops against Diabrotica. 

For chemical control of Diabrotica insecticides are used, mainly, as seed and soil treatment. 

Both type of products are efficient against the larvae and are used on a preventive basis. Seed 

treatments, such as with systemic clothianidin (neonicotinoids), reduce Diabrotica population 

by applying very small quantities of insecticides/ha on the seed. Seed treatment is cost 

effective to control Diabrotica in case of potential yield losses lower than 6.5 % (low 

Diabrotica population density) and the treatment price is in a range of 25 to 80 EUR/ha. 

Toxicity on bees of the active substances used for seed treatment, mainly neonicotinoids, is 

seen as a possible threat and questions the long-term use of these products. 

Soil insecticides are used in granular (and rarely as liquid) form and are applied to the soil at 

sowing time. Soil treatment is more efficient than seed treatment, but requires a large amount 

of active substances per ha (minimum 12 to 25 kg). Application price is quite similar to seed 

treatment, from 25 to 60 EUR/ha when using 12 to 15 kg of products for achieving a 

treatment efficiency of not more than 70 %. To reach a higher level of protection, about 30 

kg/ha of PPP are needed (75 to 150 EUR/ha). Number of available active substances for soil 

treatment is limited, not allowing any active substance rotation to prevent the development of 

insect resistance. 

Aerial sprays are applied to combat adults during the summer (flowering period of maize) 

with broad-spectrum insecticides such as pyrethroids and organophosphates. Foliar treatments 

are efficient when spraying is done at optimal time. Spraying costs and the necessity of two 

different spray treatments make that this technique is the most expensive chemical control 

solution (high clearance ground applicators are needed). Treatment price is in a range of 110 

to 150 EUR/ha in Western Europe and half this price in Eastern European MS. 
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Annex IV: List of stakeholders consulted and summary of replies received from Member 

States and European maize stakeholders on the consultation carried out on the final report of 

the FCEC Diabrotica study 

 

List of stakeholders consulted – private sector 

 

 AAF: European Starch Industry Association (Association des Amidonniers et 

Féculiers) 

 AETMD: Association of European Sweet Corn Processors - l'Association Européenne 

des Transformateurs de Maïs Doux (AETMD). 

 BEUC: European Consumers' Organisation  

 CELCAA: Commerce Agro-Alimentaire  

 CEPM/ECMP: Confédération Europeénne de la production de maïs/ European 

Confederation of Maize Production 

 CIAA: Confédération des Industries Agro-Alimentaires  

 COCERAL: EU Association for Trade in Cereals, Oilseeds, Feedstuffs  

 COPA-COGECA: Committee of Professional Agricultural Organisations and General 

Confederation of Agricultural Cooperatives 

 ECCA: European Crop Care Association  

 ECPA: EU Crop Protection Association  

 EEB:  European Environmental Bureau 

 EDA: European Dairy Association  

 ESA: European Seed Association  

 EUBIA: European Biomass Industry Association 

 EUROPABIO: EU Association of Bioindustries 

 FEFAC: Fédération Européenne Fabricants Aliments Composés  

 FIBL: Research Institute of Organic Agriculture - Switzerland 

 IFOAM EU: Federation of Organic Agriculture Movements  

 PAN:  Pesticide Action Network Europe 

 Stichting Natuur en Milieu 

 

Note: European environmental and consumer stakeholders were explicitly invited to 

participate in the consultation on the Diabrotica study conclusions but they did not respond to 

this invitation (they neither attended a special consultation meeting of a "plant health" 

working group of the Commission Advisory Group on the Food Chain, Animal and Plant 

Health held on 1 July 2009 nor sent written comments on the Diabrotica study report). 
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Summary of comments of stakeholders – private sector  

General comments about the study report 

 The interpretation of the results of the study should be cautious, since the study is 

based on hypotheses and simulations. 

 

Comments about the methodology of the study 

 Even if the calculations have been made using mean values, the 25-year timeline is too 

long, taking into account the volatility of prices of inputs and of the raw materials. 

Consequently the economic impacts calculated are too relative. In addition the 25-year 

duration does not allow to take into account future improvements in cultural 

techniques, phytosanitary products and biotechnology (GM maize). 

 

Comments about technical parameters/control measures used for the quantification of the 

impacts 

Passive spread 

 Concerning the "vectors" for spread of the insect, the study does not take sufficiently 

into account the contribution of road transport (motorways, motorway truck rest stops, 

etc.). 

Crop rotation 

 Even if crop rotation proves to be a good means of Diabrotica control, the following 

limitations need to be taken into account: 1) The systematic rotation risks to favour the 

mutation of the insect. In the US, as a result of the implementation of a maize/soybean 

rotation a variant Diabrotica is now capable of surviving because it deposits its eggs 

on soybean fields where maize will be sown the following year. 2) Food safety. Even 

if the contamination with mycotoxins are multifactorial, the producer limit the risks by 

combining different factors such as the variety choice, fungicide treatments, crop 

residue management, etc, maize can constitute a risk for contamination of wheat by 

Fusarium strains producing DON and ZEA (in a maize/wheat rotation strategy). 

GM Maize: 

 Farmer's access to GM varieties to control the effects of Diabrotica (available in the 

US but not in the EU) would be desirable  

 All control measures effective against Diabrotica become available to the growers. In 

this respect, it is regrettable that the study did not analyze the cost / benefit ratio of 

using maize varieties resistant to Diabrotica.  

Pesticides 

It is important that all efficient control means against Diabrotica, such as different 

formulation of insecticides and GM plants, become available to the farmers, since they are 

indispensable and complementary to crop rotation for a control measures that are balanced 

from the environmental, economic and social point of view. 

 

Comments about outcome of the study – options for the new EU long-term strategy against 

Diabrotica 
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 The current regulation is based on a strategy of eradication of isolated outbreaks in 

areas free from the insect Diabrotica. However, the extension of infected areas, as 

well as the return of the insect after a three years corn ban due to crop rotation, proves 

the limited effectiveness of the currently applicable rules. 

 The economic consequences for maize growers of the implementation of for the 

present framework have become unbearable. The pest is about to establish in the 

whole EU territory and maize production will have to co-exist with it. 

 It is requested the principle of quarantine in infested areas is withdrawn. 

 The current measures imply a heavy economic pressure on growers, who do not have 

other economically available choices other than cultivating maize in many areas in the 

European Union. In this perspective, the coexistence of maize crop with Diabrotica 

shall be the principle to be followed for the years to come. 

 The removal of compulsory quarantine measures is favoured; instead Member States 

should have the flexibility to implement measures which are designed to respond to 

local conditions using all the means of control available. 

 A strategy towards a progressive departure from the quarantine framework (option 3) 

is favoured, by relaxing as a first step the present measures (option 2b) and leaving the 

choice to the MS to implement control programmes that are adapted to the local 

conditions of each zone. 

 De-regulation of the pest should be considered, allowing that MS or regions decide 

whether measures are needed, would take into account local pest situation and the 

specificities of the different maize production systems. 

 More subsidiarity should be granted to the Member States so that the control measures 

can be adapted to specific situations (of geographic, agronomic or economic nature). 

 

 

Summary of comments of Member States  (F: comment from a Member State not infested 

by Diabrotica; I: comment from a Member State partly or totally infested with Diabrotica)  

General comments about the study report 

 The study is considered of a very high quality. (F) 

 The study report is a comprehensive document covering all details of the problem. (I) 

 The study constitutes a good basis for decision making on a long-term EU strategy 

against Diabrotica. (F and I) 

 This type of study should be used more often for harmful organisms, in particular in 

cases whereby temporary or emergency measures are in place. (F) 

 The study can be considered comprehensive and it represents the present scientific and 

technical knowledge on Diabrotica. (I) 

. 

Comments about the methodology of the study 

 In general the methodology for comparing the economic impacts of different 

management options for the long term control of Diabrotica is highly appreciated. (F) 

 The study takes into account all available research results and national studies on 

Diabrotica as well as the consultation of experts, MS National Plant Protection 

Organisations, associations/ private stakeholders and different research centres. (I) 
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 The study follows a systematic approach. (I) 

 25 years of time frame for the study is too long; changes in breeding, GMOs, crop 

prices and pesticides cannot be considered. (I) 

 The study is largely based on assumptions rather than on facts. (I)  

 Regional specificities of maize production systems (as well as climatic conditions, 

marketing traditions, etc) are not sufficiently taken into account in the definition of 

parameters that were used for the quantification of impacts. (I) 

 It is assumed that isolated outbreaks are always detected and control measures are 

applied immediately, while this may not be always the case. (I) 

 The effects of control measures are evaluated on a financial basis; it is not mentioned, 

whether they are feasible or not (e.g. feasibility of crop rotation, possibility to 

purchase feeding stuffs for animal feeding; management of liquid manure if no maize 

growing areas are available; necessary investments when maize silage is replaced by 

other feeding stuffs; spraying against adults is not always feasible; prohibition of 

maize cultivation may not be politically feasible, etc.). (I) 

 Extrapolation of findings from large scale cultivation of maize down to a small scale is 

problematic. (I)  

 

Comments about technical parameters/control measures used for the quantification of the 

impacts 

Passive spread: 

 Passive spread of Diabrotica through road, ship and air transport is not given in the 

study the significance they have for the passive spread of the pest. (F and I) 

 Adults beetle hitchhiking by air transport and increasingly by road traffic (passive 

spread) is an important pathway, which is very difficult and costly to control. (F and I) 

Estimated yield loss 

 The estimated mean yield loss used in the study (10 %) may be an overestimation 

since due to climate conditions (more humid conditions) the yield loss in the current 

unaffected areas in the northern parts of the EU is expected to be lower. (F) 

Crop rotation: 

 Crop rotation should be favoured as a control measure against Diabrotica due to its 

effectiveness and sustainability. (I) 

 The costs for crop rotation using alternative crops are calculated in a very 

general/simplistic way. This approach is understandable because otherwise no 

comparison among single options would be possible. In particular regions the costs 

can deviate substantially from those used in the study, due to the respective 

distribution/pervasiveness of maize and its economic importance. (I) 

 Problems with crop rotation in other parts of the world (experience with rotation of 

maize/soybean, maize/cereals in the USA) are not sufficiently addressed. (I) 

Efficient pest containment 

 Buffer zones to prevent spread of Diabrotica must be wider than 40 km. (I) 

 The assumptions for policy options 2a, 4a and 4b that "the infested zones do not 

expand over time" appear fictitious/not likely with regard to the biology of Diabrotica. 
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This may influence the impact of these policy options, whereby it is aimed to contain 

the pest in its present distribution range. (I) 

GM maize 

 The analysis does not consider the use of genetically modified (GM) maize varieties 

resistant to Diabrotica. Costs of control in some policy option could be lower if they 

were considered. (I) 

 Authors argue that GM varieties are not available to EU farmers but this could change 

in the 25 year period under analysis. (I) 

 According to this study GM maize is considered a very positive development but this 

assertion should be put into perspective. The experience with GM maize in the US 

shows that it is not possible to do completely without insecticides, already in order to 

avoid the development of resistance. (I) 

 The effectiveness and sustainability of GM maize to control Diabrotica needs to be 

questioned, in comparison with crop rotation. (I) 

Pesticides 

 The hypothesis that use of pesticides in production automatically causes a negative 

impact to the environment can not be taken absolutely. If pesticides are used in correct 

manner as they are registered, risk to the environment is acceptable. It is necessary to 

consider that chemical pest management should also be carried out in plants which 

replace maize, such as sunflower, oilseed rape, cereals. Therefore, costs of different 

control measures should also be taken into account for them. (I) 

 Specific effects of pesticides to the environment must be analysed in detail, a general 

statement that pesticides are harmful to the environment may be problematic. (I) 

Biocontrol 

 The possibility of biological control has not been taken into account. Depending on 

future research results, it is not improbable that biocontrol with nematodes pathogenic 

to insects will be developed. This should be taken into account in a 25-year approach. 

(I) 

 

Comments about outcome of the study – options for the new EU long-term strategy against 

Diabrotica 

 Eradication of the pest from the territory of the EU (policy option 5) would only be 

possible with a full range compensation of the farmers from EU financial sources. In 

the short term, it is probably not possible to complete it in the territory of all EU 

member states infested by this pest. (I) 

 Maize prohibition in the buffer zone of policy option 4b and 5 leads to a high 

economic and social impact. (I) 

 The personal and economic conditions for the enhanced official control of policy 

options 4a, 4b and 5 (strengthening the present provisions) are not available. It is not 

enough to specify the obligations but they also have to be observed and controlled. (I) 
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Annex V: Evolution of Diabrotica geographical distribution in Europe over time (1992-2009) 

 

Source: FAO Western Corn Root Worm Network (WCR NET 

http://w3.mkk.szie.hu/dep/nvtt/wcrnet/wcrnet-2.htm) and International working Group on 

Ostrinia and other maize pests of International Organization for Biological Control IOBC 

(IWGO - http://extension.entm.purdue.edu/wcr/)  

 

 

 

 

http://w3.mkk.szie.hu/dep/nvtt/wcrnet/wcrnet-2.htm
http://extension.entm.purdue.edu/wcr/
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Annex VI: Diabrotica control measures 

The control measures against Diabrotica available or presently under development include 

crop rotation and other crop cultural measures, biological control methods, chemical 

insecticides and maize varieties tolerant or resistant to Diabrotica.  

Crop rotation is considered to be the most effective cultural measure to control Diabrotica. 

Due to limited larval mobility, survival is restricted if eggs hatch and larvae emerge in a field 

previously sown with maize, but now in rotation. In addition, rotating maize with other crops 

also has several other environmental benefits.  However, a Diabrotica variant resistant to crop 

rotation have been identified in the US. Instead of laying eggs into a maize field, the females 

of this so-called “soybean variant” of Diabrotica will mate and then fly into a soybean field to 

lay her eggs, thus allowing the larvae to hatch in a field that is likely to be planted with corn 

the following year. Similar variants that can no longer be efficiently controlled by crop 

rotation have not yet been identified in the EU. 

Early sowing and the use starter fertilizers are additional cultural control measures. However, 

this not a preferred measure for the time being because sowing machines are generally not 

equipped for fertiliser application. Early irrigation, as frequently used in Italy, may also help 

to reduce the damage on roots caused by Diabrotica larvae. However, water is considered as a 

key resource and a deficit has been observed in several parts of the EU, suggesting that less 

water should be used for producing maize in the future.  

Biological control techniques would constitute a relevant tool against Diabrotica due to their 

inherent safety. There are R&D activities focusing on entomoparasitic nematodes and 

entomopathogenic fungi for the control of Diabrotica larvae, and products may be soon 

available on the market. 

Due to the relevance of Diabrotica as a maize pest worldwide, chemical control tools 

(insecticides) have been developed. Seed treatments with insecticides (to control the larvae) 

can reduce damage in the presence of a low to moderate Diabrotica population, by applying 

very small quantities of insecticides/ha on the seed. On the other hand, soil insecticides are 

used as granular (and rarely as liquid) form and are applied to the soil at sowing time. They 

are recognised as being more efficient than other types of application (seed and foliar 

treatments) but the amount of insecticide needed per ha is high. Foliar sprays of broad-

spectrum pyrethroids and organophosphates are used to reduce egg laying of adults and 

therefore silk feeding damage of Diabrotica adults. Product efficiency is high but the main 

difficulty is the application, which needs to be done at flowering time and therefore it requires 

a high-clearance sprayer or an aerial application. It should be noted that in the EU aerial 

spraying of pesticides is prohibited, in accordance with Council Directive 2009/128/EC, due 

to its potential to cause significant adverse impacts on human health and the environment, in 

particular from spray drift (derogations are possible only under special circumstances).    

Genetic variation for tolerance/resistance to Diabrotica has been identified and attempts to 

breed resistant varieties started recently in Europe and therefore no conventional hybrids with 

a substantial level of resistance are expected to be available in Europe in the coming years. On 

the other hand, effective genetically transgenic resistance traits have been developed in the 

US through genetic engineering (genetically modified/GM maize) and introduced into the 

American market in 2003. They are based on variants of a toxin from the naturally occurring 

soil bacterium Bacillus thuringiensis (Bt) specifically targeting the Diabrotica larvae, in a 

similar way to the familiar concept used to combat the European corn borer. In 2007, between 

40 % and 45 % of the maize plants grown in the USA already had this kind of Diabrotica 

resistance. Main benefits of transgenic varieties are an increased protection of the root system, 

a decrease of volumes of insecticides being used by farmers in soil treatments, and an easy 
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management for the farmers. Presently no GM maize varieties resistant to Diabrotica are 

authorised for cultivation in the EU. Applications for authorisation for cultivation in the EU 

of three different GM maize lines resistant to Diabrotica have been introduced, but since it is 

not clear if and when their cultivation will be allowed. Therefore it was decided that GM 

varieties would not considered in the analysis of the policy options. 
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Annex VII: Summary of the characteristics of the different policy options  

Relaxing of present measures 

 

 

Pest spreads more rapidly (option 3: 15 years until full EU 

infestation; options 2a and 2b: between 15 and 25 years until full 

EU infestation, except for the Protected Zones in option 2a) 

Baseline (present 

EU regulatory 

framework) 

Pest continues to 

spread 

(25 years until full 

EU infestation) 

Strengthening of present measures 

 

 

Pest is largely confined to its current range (options 4a 

and 4b) or fully eradicated from the EU (policy option 5) 

 

Policy option 3 Policy option 2b Policy option 2a  Policy option 1 Policy option 4a Policy option 4b Policy option 5 

Complete deregulation 

(repealing of all EU 

Diabrotica legislation). 

Isolated outbreaks are no 

longer required to be 

eradicated under EU law. 

No more EU containment 

zones/programmes. 

Size of infested zone 

increases more rapidly 

than in policy options 1, 

2a and 2b. 

In the infested zone 

farmers start to apply 

control measures when 

the pest population 

threshold for economic 

damage is achieved (5 

years after the first 

infestation).  They start 

applying crop rotation 

2:3 with insecticide 

treatment and 

Relaxed crop rotation 

frequency in the focus 

zone of isolated 

outbreaks. 

Repealing of obligation 

for containment 

programmes.  

In the non-infested 

zone, the number of 

Diabrotica outbreaks 

increases more rapidly 

than in policy option 1. 

It reaches a maximum 

number higher than the 

one observed in policy 

option 1 and starts to 

decrease afterwards, 

when most of the EU 

territory is infested.  

Size of infested zones 

increases more rapidly 

than in policy option 1. 

In the infested zone 

Protected Zones are established 

in MS where Diabrotica is not 

yet established. Containment 

zones are replaced by a 

permanent and obligatory 

buffer zone, located at the 

Eastern DE and FR borders 

(pan-European approach).  

Crop rotation 1:2 or 2:3 

combined with insecticide 

treatment is applied in the 

buffer zone. 

The 40 km wide buffer zone 

permanently protects FR, DE, 

ES, NL DK, PT, BE and LU 

from natural spread of 

Diabrotica.  

The number of outbreaks in the 

PZ starts to increase until it 

reaches a max number when 

the not protected areas are fully 

infested.  

No obligation or 

The present obligations 

for eradication of 

isolated outbreaks and 

organisation of 

containment 

programmes stay in 

place.  

The infested area keeps 

on expanding. In the 

non-infested zone, the 

number of Diabrotica 

outbreaks starts to 

increase. It reaches a 

max number and 

decreases afterwards, 

when most of the EU 

territory is infested.  

Same measures are 

applied in the 

containment zones and 

the rest of the infested 

zones (crop rotation 

1:2 or 2:3 combined 

with insecticide 

The present obligations 

for eradication of 

isolated outbreaks and 

organisation of 

containment 

programmes stay in 

place. Obligatory 

measures for 

containment 

programmes are defined 

(they are no longer a 

recommendation). 

The number of 

Diabrotica outbreaks 

increases less rapidly 

and remains lower than 

in policy option 1. It 

reaches a maximum 

number and decreases 

afterwards, as a 

consequence of the 

strengthened 

containment strategy.  

Permanent and stable 

The present obligations 

for eradication of 

isolated outbreaks and 

organisation of 

containment 

programmes stay in 

place. Obligatory 

measures for 

containment 

programmes are defined 

(they are no longer a 

recommendation). 

There is a prohibition 

for maize cultivation in 

the containment zone. 

The number of 

Diabrotica outbreaks 

increases less rapidly 

and remains lower than 

in policy option 1. It 

reaches a maximum 

number and starts to 

decrease afterwards, as 

a consequence of the 

strengthened 

Eradication of the 

pest from the EU 

territory by 

applying a 3-year 

maize ban in the 

infested area. 

Targeted 

eradication 

measures for 2 

additional years on 

remaining pest 

populations. 

Permanent and 

stable no-maize 

buffer zone along 

the border with 

non-EU infested 

countries. 

Obligation for 

eradication of 

isolated outbreaks. 
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progressively introduce 

crop rotation 1:2 on up to 

50 % of the area. 

farmers start to apply 

control measures when 

the pest population 

threshold for economic 

damage is achieved (5 

years after the first 

infestation).  They start 

applying crop rotation 

2:3 with insecticide 

treatment and 

progressively introduce 

crop rotation 1:2 on up 

to 50 % of the area. 

recommendation for 

containment/suppression in the 

infested zones. 

Size of infested zone increases 

more rapidly than in policy 

option 1. 

In the infested zone farmers 

start to apply control measures 

when the pest population 

threshold for economic damage 

is achieved (5 years after the 

first infestation).  They start 

applying crop rotation 2:3 with 

insecticide treatment and 

progressively introduce crop 

rotation 1:2 on up to 50 % of 

the area. 

treatment). 

 

containment zone and 

free area. 

In the containment zone 

crop rotation 1:3 

combined with foliar 

insecticide treatment 

against adults is 

applied. 

In the rest of the 

infested zone either a 

1:2 rotation without 

insecticide or a 2:3 

rotation with foliar, soil 

and seed insecticide 

treatment are applied. 

 

containment strategy. 

Permanent and stable 

containment zone and 

free area. 

Permanent maize ban in 

the containment zone. 

In the rest of the 

infested zone either a 

1:2 rotation without 

insecticide or a 2:3 

rotation with foliar, soil 

and seed insecticide 

treatment are applied. 

Source: modified from FCEC Diabrotica study report (see Annex II)



 69 

Annex VIII: Methodology for the impact analysis 

In order to be able to evaluate the impacts of the seven selected policy options there is a need 

to define first the technical measures that need to be implemented to fulfil the objectives of 

each policy option. For the baseline for the impact analysis (“no changes to existing 

provisions”, Policy option 1), the technical measures to implement are defined in the present 

EU regulatory framework against Diabrotica. For the selection of the appropriate measures to 

achieve the goals of the other 6 policy options care was taken that there would be consistency 

among these so as to allow later a comparison of the impacts. 

An analysis of the present regulatory framework identified over 29 different obligations 

(actions/measures to take). To ease the quantification of its impact (as well as that of the other 

policy options) these obligations were prioritised and the impact analysis was limited to the 

most significant obligations (i.e. the ones whose modification are expected to significantly 

impact on the cost/burden for the MS and other stakeholders). This approach led to the 

selection of 14 baseline obligations (focusing on carrying out surveys and monitoring, setting 

up zones, carrying out containment and eradication measures) 

The baseline obligations that were not considered significant in terms of costs refer mainly to 

the following actions: prohibition of movement of fresh plants and soil of maize fields out of 

the focus zone, delaying harvest, cleaning of machinery before leaving the focus zone and 

removing of volunteer maize plants in non-maize fields of the focus zone.  

As part of some obligations (e.g. monitoring, cost of some control measures) may also be 

subject to partial compensation paid by the EU through the solidarity regime or paid by the 

Member States through the State Aid scheme.  During the impact analysis, the impact of each 

policy option on those compensation schemes was considered in a general way.  

Due to the nature of the obligations, it was not possible when assessing the costs to 

distinguish between the amount that related to physically complying with the requirements 

(compliance costs) and the cost related to paperwork (administrative burdens). As there is a 

significant cross-over in tasks - many compliance costs (eradication of isolated outbreaks, 

establishing a protected zone, surveys, etc.) also have a paperwork element to them 

(monitoring, record keeping, notification, etc.) stakeholders were unable to separate the costs 

and break them down in to meaningful figures. Therefore the estimates of costs in the 

economic impact sections also include any additional administrative burden. Whilst 

individual quantitative analysis of this impact is not possible, in order to make clear what 

impact each option will have in terms of increase or decrease in administrative burden a 

separate section in the analysis has been included.  

The impact analysis focuses on 9 MS (DE, ES, FR, HU, IT, NL, PL, RO and SI), which 

include the MS with the largest maize cultivation area (together they cover about 85 % of the 

total EU maize area) and all the MS in which more than 20 % of the arable land is used for 

maize production. These MS also cover all different Diabrotica pest situations (absent, 

isolated outbreaks or pest established) as well the different types of maize production systems 

and uses. Based on the impacts estimated for this subset of MS, an extrapolation is done for 

the whole EU.  

The timeline considered for the impact analysis is 25 years, starting from 2007. Such a 

timeline is defined based on the experts’ assumption that, if eradication measures for isolated 

outbreaks would stay in place, the pest would be spread naturally over the entire EU in 25 to 

30 years. Such a long timeline is also required to allow for reliable comparison between 

policy options, as options aiming at relaxing the current EU legislation will lead to reduced 

costs at short term and increased costs at long term whereas options aiming at strengthening 
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the legislation will lead to the opposite. However, it is clear that the uncertainties at the level 

of the parameters to consider in the calculation of impacts increase with time. 

The impact associated with each policy option is estimated for the grain and the silage maize 

only, which represent 99 % of the EU surface area cultivated with maize. For the sweet and 

seed maize a qualitative analysis of the impact is provided, which takes into account the 

specificities of their supply chain systems.  

Diabrotica can also potentially have an impact on crop quality, since the damage caused by 

the beetles on maize silks can lead under certain environmental conditions to an increase in 

the presence of mycotoxins in the maize grain. However, the impact of Diabrotica on crop 

quality is considered negligible when the density of the Diabrotica adult population is kept 

under control to safeguard yields. As it is considered that pest control measures will be taken 

anyway for economic reasons to avoid yield loss, regardless of the policy option, the potential 

impact of Diabrotica on crop quality and human an animal health was considered not to be 

substantial and it was therefore not taken into account in the impact assessment. 

The environmental impact is assessed by estimating the number of hectares in rotation and the 

volumes of insecticides used. In general terms, crop rotation can be considered to have a 

positive environmental impact (improved soil fertility and structure; reduced pest pressure; 

reduced need for fertilisers, meaning less water pollution and greenhouse gas emissions; a 

positive impact on biodiversity). On the other hand, insecticides can be considered to have a 

predominantly negative environmental impact (decrease in insect diversity and density; 

potential decrease in air and water quality and associated risks to other animals, as well as 

plants dependent on insect life, if not applied properly). Still, insecticides are strictly 

regulated in the EU and they are only approved for use if it has been first scientifically 

established that they have not only no harmful effect on consumers, farmers, local residents 

and passers-by, but also that they do not cause unacceptable effects on the environment.  It is 

therefore assumed that there would not be substantial public costs linked to the use or 

increased use of authorised insecticides.  Taking this into account, the assessment carried out 

is only comparative, where the less use of insecticides compared to the status quo is 

considered the most positive and the more use the more negative impact 

The social impact of the different policy options is evaluated using the area of maize 

cultivated under crop rotation as an indicator of a negative social impact (loss of jobs at local 

level). This is based on the fact that the introduction of an obligation to implement a crop 

rotation has an impact on maize production systems, in particular silage, seed and sweet 

maize. Due to the characteristics of the supply chain systems, the impact is expected to be 

more significant when obligatory crop rotation concerns seed and sweet maize. These two 

crops are highly technical and require specific crop production expertise, and their production 

needs to take place close the processing units. Obligatory crop rotation is likely to create a 

reduction in the supply of raw material to industrial plants, which may lead to the re-location 

in other areas of both production and processing activities. For silage and grain maize 

production the introduction of obligatory crop rotation can lead in maize and livestock 

production systems to a break in the supply of feed and consequently to modifications in the 

production system and job market. 

Neither the present regulatory framework (option 1) nor most of the other 6 defined policy 

options is expected to have a substantial impact outside of the EU. However, option 5 

(eradication) which includes a prohibition of maize cultivation in large parts of the EU 

territory (temporary prohibition in all infested zones and later a permanent prohibition in the 

buffer zone) could lead to a substantial feed grain imports to compensate for silage and grain 
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maize production losses in the EU, and to a subsequent rise of grain prices on the world 

market. 
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 Annex IX: Assumptions made for the evaluation of impacts of policy option 2a 

For the evaluation of the impacts of this policy option it was decided to consider a pan-

European approach for the placing of the PZ and the buffer zone, as follows: 

 RO, PL, IT, SI, SK and HU do not request for any PZ. HU, SI and SK are already fully 

infested so that they are not entitled for PZ. Due to the high pest pressure observed inside 

and outside their territory IT, PL, RO and BG are assumed not to be interested in 

requesting any PZ whose maintenance would be very expensive; 

 CY, LV, EE, LT, FI, SE and MT also do not request for PZ because of the small maize 

surface area in these MS or absence of maize cultivation. EL, where the pest was first 

detected in 2009, also does not request for PZ because of its border with BG and infested 

non-EU countries; 

 FR, NL, LU, BE, DE, DK, ES and PT request for PZ. Their territory will be protected to a 

large extent through the establishment of a buffer zone in FR and DE only; 

 For UK and IE the sea constitutes a barrier that protects them from natural spread and 

their climate is also non optimal for Diabrotica (lower level of damage to maize is 

expected). Still, these MS may decide to request PZ status to impose restrictions for 

movement of risky materials (such as soil or fresh maize plants/plant parts) from infested 

zones.  

 AT and CZ, two MS partly infested with Diabrotica, do not request for a PZ (however, in 

practice including part of their territories in the PZ would consist in moving the buffer 

zone further to the East, what would not significantly impact on the costs and effects 

associated with policy option 2a).  

The areas probably most appropriate for the establishment of a PZ would be in fact the non-

intensive maize areas, where the implementation of obligatory crop rotation for eradication of 

isolated outbreaks is feasible with only limited or no revenue losses. In addition, the wish for 

a MS to ask for a PZ is largely dependent on the decision taken by its neighbouring MS. For 

example, if France decides to protect the South-West part of its territory (above the Pyrénées), 

then ES and PT become automatically protected without supporting the cost associated with 

the establishment of a buffer zone.  

As for the obligatory measures linked to this policy option, these include the eradication of 

isolated outbreaks in the PZ as well as containment measures in the buffer zone. The latter are 

in fact the same as the existing recommendations defined by the EU for the containment 

zones (with the difference that they are obligations in this case and not recommendations). 

This seems to be the most reasonable approach since measures recommended to avoid the 

organism going outside the infested zones are comparable to the measures needed to avoid the 

organism going inside the PZ. 

In the infested zones, where the pest is not regulated, farmers apply control measures in the 

areas with continuous maize cultivation as soon as the threshold for economic damage is 

achieved, i.e. 5 years after first infestation with Diabrotica. Due to the high profitability of 

maize cultivation, farmers will preferably start with applying seed and soil treatment in 

combination with crop rotation of low frequency (2:3). However, as the pest pressure 

increases over time, farmers will progressively introduce more intensive crop rotation without 

insecticide treatment (crop rotation 1:2 only), since the seed and soil treatment would be no 

longer sufficient to ensure an efficient control in case of high pest pressure. Use of a complete 

insecticide programme, including foliar treatment, would be much more expensive and 

difficult to apply because of the difficulties of spraying maize post flowering. It is therefore 
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assumed that a switch to crop rotation 1:2 without insecticide will happen in 50 % of infested 

area. 

The PZ and its buffer zone are assumed to remain stable overtime. 
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Annex X:  Summary of the costs for the different policy options at EU level (cumulated costs for a 25-year period) in thousand EUR.   
Source: modified from FCEC Diabrotica study report.  

 

These are the costs both linked and unlinked to Diabrotica regulation, which are required to directly or indirectly sustain maize production. 

 

  
Abbreviations (see also Annex I): 

CP: containment programme 

CR: crop rotation 

BZ: buffer zone 

IZ: infested zone 

CZ: containment zone 

 

 

Option 1 -  
CR 1:2 in CP 

Option 1 -  
CR 2:3 +  
seed and  
soil in CP 

Option 2a -  
CR 1:2 in the  
BZ 

Option 2a -  
CR 2:3 + seed  
and soil in the  
BZ Option 2b  Option 3 

Option 4a -  
CR 1:3+foliar  
in CZ and CR  
1:2 in rest IZ 

Option 4a - CR  
1:3+foliar in  
CZ and CR  
2:3+foliar,  
seed and soil  
in rest IZ 

 
 
 
 
 

 
 
 
 
 
 

Option 4b -  
CR 1:2 in rest  
of IZ 

Option 4b - CR  
2:3 + foliar,  
seed and soil in  
rest of IZ Option 5 

5 619 867.8 6 375 550.5 4 981 544.7 5 034 931.5 6 149 547.7 6 120 811.7 3 757 423.2 14 143 500.9   4 059 368.8 14 445 446.6 7 008 583.8 
98 675.3 98 675.3 42 094.6 42 094.6 23 418.3 0.0 82 099.5 82 099.5   82 099.5 82 099.5 131 255.4 

398 718.9 398 718.9 794 799.8 794 799.8 579 796.6 0.0 557 971.9 557 971.9   534 712.3 534 712.3 237 022.0 
0.0 2 631 208.2 868 843.1 970 478.1 1 309 176.9 1 515 497.5 345 054.7 11 518 069.0   0.0 11 173 014.3 0.

0 5 122 473.6 3 246 948.1 3 275 807.2 3 227 558.9 4 237 155.9 4 605 314.2 2 772 297.1 1 985 360.5   3 442 557.0 2 655 620.4 6 640 306.4 

2007-2011 period 785 827.0 652 933.5 191 089.7 195 704.5 231 001.2 56 403.4 660 012.6  725 673.8 2 857 585.7 2 590 633.1 
2012-2016 period 872 834.4 1 243 147.0 1 132 758.9 1 150 694.5 1 359 396.6 1 203 605.4 882 025.2  932 113.5 2 906 783.4 1 104 487.7 
2017-2021 period 1 374 012.0 1 454 998.3 1 037 361.3 1 045 647.2 1 262 132.3 1 369 231.9 693 882.8  744 030.0 2 916 944.2 1 104 487.7 
2022-2026 period 1 014 165.9 1 322 010.1 1 396 269.6 1 410 534.0 1 754 539.5 1 795 040.2 862 764.3  934 345.9 2 868 013.4 1 104 487.7 

2027-2031  period 1 573 028.6 1 702 461.6 1 224 065.3 1 232 351.3 1 542 478.1 1 696 530.8 658 738.2  723 205.7 2 896 120.0 1 104487.7 

5 521 192.5 6 276 875.2 4 939 450.1 4 992 836.9 6 126 129,4 6 120 811.7 3 675 323.7 14 061 401.4   3 977 269.4 14 363 347.1 6 877 328.4 
98 675.3 98 675.3 42 094.6 42 094.6 23 418,3 0.0 82 099.5 82 099.5   82 099.5 82 099.5 131 255.4 

of which costs of rotation in CP/BZ/IZ 

of which costs for farmers 
of which costs for CAs 

Cost 
breakdown 
(thousand €) 

of which monitoring 
of which management of outbreaks 

of which costs of insecticides in CP/BZ/IZ 

Total cost 
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Annex XI: Analysis of the impacts of policy options 4b and 5 

XI.1 Impact analysis of policy option 4b - Prohibit maize cultivation in the containment zone 

(“no-maize belt”) - prescribe measures for pest suppression in the rest of the infested zone 

As in policy option 4a, the EU provisions for eradication of isolated outbreaks remain 

unchanged. However, the current provisions for the containment zones (a recommendation) 

are changed into a permanent ban on maize in this zone (40 km wide no-maize belt). 

Compulsory measures are also defined for the rest of the infested zone. 

It is assumed that the infested zone does not expand over time. Still, isolated outbreaks will 

occur in the non-infested zone all along the 25-year period under analysis. 

The cost of maize prohibition in the containment zone is calculated by considering the 

alternative crop with the highest profit. Similarly as for policy option 4a, two alternative 

control strategies are proposed for the infested zone: 1:2 crop rotation without insecticide 

treatment (Containment Programme A - CPA) or 2:3 crop rotation with compulsory foliar, 

seed and soil insecticide treatment (CPB). As indicated for policy option 4a, CPB is 

associated to a higher insecticide use but since it allows a lower crop rotation frequency 

farmers with intensive maize cultivation systems could favour it. 

 

XI.1.1 Economic impact of policy option 4b 

All costs under policy option 4b are costs linked to regulation. They relate to the monitoring, 

the management of isolated outbreaks and the costs for the containment programme.  

Based on the assumptions made, the total cost associated with policy option 4b varies 

between EUR 4.05 billion and EUR 14.44 billion, for CPA or CPB, respectively. The 

introduction of an insecticide treatment in CPB is the main factor responsible for the 

difference in costs. The total costs are distributed quite equally over the 25 years under study 

(divided in 5-year periods). The total cost for the monitoring amounts to around EUR 82 

million.  

When considering the costs for each MS, it clearly appears that the burden of costs is mainly 

supported by the farmers in the infested MS, in particular in those MS with the largest 

infested area and/or the largest proportion of monoculture of maize (i.e. IT, RO and HU).  

The permanent maize cultivation prohibition in the containment zone will have an economic 

impact on all maize growers in that zone, but particularly on those with an integrated maize-

livestock production system, as well as those growing seed and sweet maize.  

The maize prohibition in the containment zone is not expected to lead to a significant decrease 

in the volume of seed and sweet maize produced in the EU because their production concerns 

a quite limited number of hectares and it could be de-localised, if required. On the other hand, 

as a consequence of the maize ban in the buffer zone, the total EU production of grain and 

silage maize is expected to decrease and to be only partially offset by the cultivation of 

alternative feed crops, whilst it is not possible to quantify this impact, it is expected to lead to 

increase in maize prices and increased import volumes. 

 

XI.1 2 Environmental impact of policy option 4b 

Depending on the type of control measures applied in the rest of the infested zones (CPA: 

crop rotation 1:2, or CPB: 2:3 with foliar, seed and soil insecticide treatment) the number of 

ha treated with insecticides and under crop rotation is estimated as follows: 
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 Foliar treatment is applied to 2.2 million ha for CPA and to 85.8 million ha for CPB;  

 Seed and soil treatment is applied to 4.4 million ha for CPA and to 88.1 million ha for 

CPB;  

 Crop rotation is applied to 22.2 million ha for CPA and to 17.6 million ha for CPB. 

The total volume of insecticide (active substances) amounts to 68.2 thousand tons of 

insecticide for CPA and to 1.38 million tons for CPB. The increase in insecticide use and the 

lower rotation frequency associated with CPB means that the implementation of CPB clearly 

has a higher environmental impact than CPA. In comparison with policy option 1 (status quo), 

policy option 4b (CPA) is expected to lead to a lower use of insecticides but also to a lower 

level of adoption of crop rotation (in summary, a lower environmental impact than option 1). 

 

XI.1.3 Social impact of policy option 4b 

As indicated for policy option 4a, the introduction of stricter crop rotation requirements in the 

infested zone (containment programme) will lead to a higher negative social impact in already 

infested MS (such as HU, RO, IT, PL and SI). This is due to the interference of crop rotation 

with some intensive maize production systems, leading to changes in production systems or 

their delocalisation, which, in turn, has a negative impact on the local job market. The 

prohibition of maize cultivation in the containment zone will exacerbate this impact.  

Under this option the pest remains confined to its present distribution range, therefore the 

social impact in the non-infested zone will be limited to the areas with isolated outbreaks, 

where eradication measures need to be implemented that rely on crop rotation. 

 

XI.1.4 Administrative burden and compensation scheme for of policy option 4b 

As for policy option 4a, the reinforcement of the containment and suppression measures in the 

infested zone imposed under policy option will imply more administrative burden. Similarly, 

a higher number of isolated outbreaks is also expected during the 25-year period under study, 

implying a higher demand for financial compensation from the EU solidarity regime for 

eradication actions (administrative/outbreak management costs incurred by the MS; the loss 

of earnings of farmers implementing eradication or containment measures are not covered by 

the fund). This is likely to lead to a higher EU spending for plant health. 

 

XI.1.5 Risk of implementation problems for policy option 4b 

Similarly as policy option 4a, option 4b increases the asymmetric distribution of burden and 

benefits of the present Diabrotica control measures since it strengthens containment and 

suppression provisions in the infested zones. Therefore farmers in the infested zones need to 

implement measures that go beyond what would be strictly needed to safeguard their maize 

yields. This could lead to compliance problems. Moreover, the introduction of a maize 

prohibition in the containment zone creates a formidable burden for the farmers in that zone. 

In addition, some MS indicated that the width of the containment zone should be widened in 

order to guarantee a blocking of the natural spread of the pest. The present measures for 

eradication of isolated outbreaks, for which implementation problems are expected due to the 

burden caused to the farmers, remain in place. Private maize stakeholders as well as a large 

number of MS indicated that they do not support a strengthening of the present Diabrotica 

regulatory framework. 
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XI.2 Impact analysis of policy option 5: Complete eradication of the pest from the territory of 

the European Union 

This policy option foresees very stringent legal measures to achieve complete eradication of 

the pest from the EU territory as well as measures to keep the pest-free status once eradication 

has been achieved. These measures include an initial 3-year prohibition of maize cultivation 

in the current containment zone and rest of infested zone, a permanent obligation for 

eradication of isolated outbreaks as well as the creation of a permanent maize-free buffer zone 

at the border with infested non-EU countries.  

Figure 4: Policy option 5 – proposed location of the maize-free buffer zone along the borders 

with non-EU infested countries (green stripe) 

 

In order to reach complete eradication Diabrotica from infested areas (shown in red in figure 

4), maize cultivation is banned for three years, followed by local eradication measures for two 

additional years targeting Diabrotica populations that may have survived in alternative hosts 

the three-year maize cultivation ban. The buffer zone goes through EE, LV, LT, PL, SK, HU, 

RO, BG, GR, SI and AT as presented in the figure 4. This maize-free buffer zone is 100 km 

wide and around 5000 km long. The width of the buffer zone (100 km), which is about twice 

the reported flight distance of Diabrotica in one season, was chosen to assure that it would 

effectively block the natural spread of the pest into the free zone. It is assumed that 

Switzerland agrees to implement the same eradication strategy as the EU MS.  

Outbreaks occurring in the formerly infested zone after that 5-year period would be linked to 

new accidental introductions (passive spread through aircraft, trucks, ships, etc), which need 

to be tackled with eradication measures such as those presently in place (as in policy option 

1). Similarly, isolated outbreaks in areas previously free from Diabrotica and detected before 

or after the start of the implementation of this policy option will be eradicated using also the 

present eradication measures.  
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XI.2.1 Economic impact of policy option 5 

All costs under policy option 5 are costs linked to regulation. They relate to the monitoring, 

the management of isolated outbreaks, the costs for the prohibition of maize cultivation in the 

infested zones during the initial eradication phase and the costs for the permanent maize 

prohibition in the buffer zone.  

Based on the assumptions made, the total cost of policy option 5 for the period 25-year period 

under study is EUR 7 billion. The main cost relates to the temporary maize prohibition during 

the eradication phase and the permanent maize prohibition in the buffer zone, and amounts to 

EUR 6.6 billion.  The total cost for the monitoring amounts to around EUR 131 million.  

The burden of costs is more significant during the first 5-year period (eradication of the pest 

from infested areas), representing around 37 % of total costs. When considering the 

distribution of costs for each MS, it clearly appears that the burden of costs is mainly 

supported by the farmers in Romania (EUR 3.89 billion or 55 % of total costs), because of the 

importance of the buffer zone in this MS (850 km long) and the high cost of maize prohibition 

in this MS which has a highly intensive maize cultivation.   

The prohibition of maize cultivation in the infested areas during the eradication phase will 

clearly have a (temporary) large impact on the total maize production, since presently over 

half of the EU maize cultivated area in infested. The following permanent maize ban in the 

100 km buffer zone, which includes about 16 % of the present total EU area cultivated with 

maize, will lead to a permanent decrease in the total EU maize production (in particular grain 

and silage, since the maize ban in the buffer zone will only be partly compensated by an 

increase in the maize area elsewhere). As with option 4b this option is therefore likely to have 

an additional impact on the global market- as EU supplies decrease, both prices and third 

country imports will increase. 

This production loss, in particular in relation to the livestock sector, could be only partly 

compensated by growing alternative crops. This would lead to an increase in grain prices and 

would probably provoke a crisis in the livestock sector. EU feed makers would have to 

increase their imports of grain maize on the world market, leading to an increase in global 

prices. 

Similarly as for policy option 4b, Romania (major producer of seed and grain maize) and 

Hungary (major producer of grain, sweet and seed maize) would be partially affected by the 

maize ban in the 100 km-wide buffer zone (Romania and Hungary produced 25 % of EU 

maize in 2008). However, it should be mentioned that a decrease in the overall volume of 

seed and sweet maize produced in the EU is not expected as a consequence of the 

establishment of the buffer zone because their production concerns a quite limited number of 

hectares but their production will have to be delocalised. 

 

XI.2.2 Environmental impact of policy option 5 

Based on the assumptions made, the cumulated number of ha under control measures for 

policy option 5 over the 25 years under study is 135.5 million ha.  Foliar treatment is applied 

to 0.94 million ha. Seed and soil treatment is applied to 1.95 million ha. Crop rotation is 

applied to 0.75 million ha. Finally, a maize prohibition is applied to 131.8 million ha in the 

25-year period under analysis.  It should be mentioned that a maize prohibition, in particular 

when it is applied in areas formerly under maize monoculture has a similar positive 

environmental impact as mentioned for other policy options for the obligation to implement 

crop rotation, since all alternative crops that could be cultivated in the no-maize buffer zone 
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are grown under crop rotation schemes. On the other hand, eradication of the pest from the 

formerly infested area could promote maize monoculture because the push triggered by 

Diabrotica to implement a crop rotation would no longer exist. This would be a negative 

indirect environment impact of this policy option, which would also exist in the other options 

that put measures in place to keep part of the EU territory free of the pest. 

The total volume of insecticide (active substances) calculated for this policy option is 0.77 

thousand tons of foliar insecticide and 29.28 thousand tons of seed and soil insecticides.  

After the general pest eradication phase is completed (eradication of the pest from the 

presently infested areas), insecticide use decreases considerably (a positive environmental 

impact), since insecticides are only needed to eradicate isolated outbreaks. 

In comparison with policy option 1 (status quo), policy option 5 is expected to lead to a lower 

use of insecticides but also to a higher level of adoption of crop rotation (in summary, a lower 

environmental impact than option 1). 

 

XI.2.3 Social impact of policy option 5 

The introduction of a temporary maize cultivation prohibition during the initial eradication 

phase and, in particular, the permanent ban in the buffer zone, imply a negative social impact 

in the no-maize zones. This prohibition on maize cultivation will profoundly impact on all 

maize production systems, leading to relocation of a part of the original production into other 

areas. Local processing facilities (such as for sweet maize) will also leave the no-maize zones. 

All this will certainly have a negative impact on employment/labour market in the zones 

concerned. 

 

XI.2.4 Administrative burden and compensation scheme for policy option 5 

Overall, the administrative burden associated with policy option 5 is expected to be low once 

eradication has been achieved since the borders of the permanent no-maize buffer zone to be 

managed remains stable over time. Moreover, the number of predicted isolated outbreaks over 

the 25-year period is also expected to be low. This would lead also to lower demands for co-

financing from the EU solidarity regime for the eradication of isolated outbreaks.  

As for the temporary maize prohibition and the following permanent prohibition in the buffer 

zone, the present EU solidarity regime does not include support for administrative costs 

linked to eradication actions on areas infested through natural spread of a pest. The present 

EU solidarity regime does not cover either loss of earnings to farmers subject to a crop 

cultivation ban. It is therefore expected that stakeholders and Member States would request a 

change in the regime in order to compensate the significant economic and social impacts for 

particular areas that a permanent prohibition would introduce. 

 

XI.2.5 Risk of implementation problems for policy option 5 

Even though it could be technically possible to eradicate of Diabrotica from the EU territory 

and to define follow-up measures that would prevent a new establishment of the pest 

afterwards, the implementation of this approach in practice would be quite difficult. Thus is 

due to temporary maize prohibition in the presently infested areas and the following 

permanent maize prohibition in the buffer zone at the relevant EU borders, which put a 

formidable burden on the farmers that would need to implement these measures. Moreover, 

since the passive spread of the pest from outside of the EU through road transport cannot be 
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stopped by the buffer zone, isolated outbreaks would still occur, which would require 

eradication measures. Problems with the implementation of these eradication measures 

(similar to the existing eradication measures for isolated outbreaks) are expected, which 

would jeopardise the whole EU eradication effort. Private maize stakeholders as well as the 

number of MS indicated that they do not consider option 5 a feasible approach. 
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Annex XII: Presence of Diabrotica in the EU territory in 2010  

The results from the surveys carried out by MS for the presence of Diabrotica in their 

territory, which need to be carried out in accordance with the Commission Decision 

2003/766/EC (emergency measures against Diabrotica) revealed that the pest keeps on 

spreading into formerly free areas. 

Surveys were carried out in 25 MS (no survey in Malta and Finland, where there is either no 

commercial maize production or this production is negligible, respectively). In 2010 

Diabrotica was found in 12 MS (AT, BG, CZ, DE, EL, FR, HU, IT, PL, RO, SI and SK). The 

pest is now established in 11 MS (all the MS listed above, except EL). 

EL reported for the first time the presence of Diabrotica in 2009 in four prefectures and 

therefore, according to Decision 2003/766/EC findings are considered isolated outbreaks and 

eradication measures are applied. However, the size of the demarcated area and the number of 

beetles trapped in 2010 indicate that eradication will very likely not be possible. The pest 

situation further worsened in 2010 with the finding of Diabrotica in an additional prefecture 

(Kilkis). 

The situation in DE and FR has further worsened. 2009 survey data had shown that the 

eradication efforts in some areas in DE (parts of Bayern and Baden-Württemberg) and FR 

(parts of Alsace and Rhône-Alpes) had failed, and therefore Diabrotica is now considered to 

be established in those areas (and containment measures are applied instead). 2010 data shows 

that the infested zones have expanded. Moreover, in 2010 outbreaks have been detected for 

the first time in additional regions (DE: Nordrhein-Westfallen; FR: Lorraine and Franche-

Comté). In IT the situation also worsened, with an expansion of the infested zone in the north 

(the pest is now present in most parts of northern IT) as well as towards the south (first 

finding in 2010 in Tuscany).   In AT, BG, CZ, PL, RO and SI the front of infestation has also 

generally spread further. The whole territory of HU and SK is considered as infested since 

2003 and 2007, respectively. The map below shows the geographic distribution of Diabrotica 

in the EU in 2010. 

In summary, the pest is now established in the 5 MS growing more than 1million ha maize 

(FR, RO, DE, IT and HU) and 5 out of the 8 MS growing between 1 million and 200 000 ha 

maize (PL, BG, CZ, AT, SK).  

The spread of the pest in the EU territory observed since 2008 can be considered to be 

generally in line with the assumptions made in the FCEC Diabrotica study for the spread of 

pest under the present regulatory regime.  
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