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Summary

The EU Directive 2009/128/EC on the sustainable use of pesticides requires that Member 

States (MS) shall ensure that all Pesticide Application Equipment (PAE) in professional use 

shall be subject to inspections at regular intervals. However, Article 8.3 of the Directive 

allows the MS to derogate from the mandatory inspection at regular intervals or to apply 

di"erent timetables and inspection intervals for certain types of PAE based on a Risk As-

sessment (RA) for human health, food safety and environment and an assessment of the 

scale of use. This paper presents an inventory of the di"erent types of PAE used in Belgium 

and an estimation of their scale of use. The work was done within the framework of the 

SIRA-APESTICON project, aiming at the development of a RA for PAE in Belgium. 

In total, 29 PAE types have been identi#ed and described in detail based on a review of 

literature, an internet search and a national enquiry with 366 responses from farmers and 

professional contacts.  Based on this enquiry and in order to de#ne their scale of use, the 

number of machines in use as well as the estimated amount of pesticides applied were 

determined for each type of PAE. The inventory focused on PAE types which are currently 

not yet inspected in Belgium. 
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Introduction

The EU Directive 2009/128/EC on the sustainable use of pesticides requires that Mem-

ber States (MS) ensure that all Pesticide Application Equipment (PAE) in professional use 

are subject to inspections at regular intervals (Article 8.1 and 8.2). In this context, pesti-

cides are de#ned as plant protection products and do not include biocides, veterinary 

medicines, etc. The inspection of the material requested by the Directive concerns all 

types of PAE for all types of pesticides formulations (liquid, solid, gas, etc.) without any 

distinction.

However, Article 8.3 of the Directive allows the MS to derogate from the mandatory in-

spection at regular intervals or to apply di"erent timetables and inspection intervals for 

certain types of PAE based on a Risk Assessment for human health, food safety and envi-

ronment and an assessment of scale of use.

At this moment, Belgium has developed an inspection scheme for four types of PAE (#eld 

crop sprayers, orchard and vineyard sprayers, spray booms used in greenhouses and soil 

disinfection equipment), while other types of PAE are not yet considered (foggers, hand-

held sprayers, spray lances, granule spreaders, seed treatment machinery, etc.).

Considering the Directive’s requirements, Belgium (and the other MS) has, by the end of 

2016, to inspect at least once all other types of PAE or has to present a list of PAE which 

could derogate from the mandatory inspection. The derogation must be based on a Risk 
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Assessment process demonstrating the usefulness of the inspection to signi#cantly de-

crease the risk of the use of these PAE.

The problem is that for the moment no standardized inspection protocols or Risk Assess-

ment procedures are available for the other types of PAE, making it impossible for the MS 

to demand for an exemption. For that reason, a research program, called SIRA-APESTICON, 

was started aiming at the development of this RA for PAE in Belgium and #nally to answer 

to the EU Directive 2009/128/EC requirements. Objectives are to develop and validate a 

RA protocol, to apply the RA protocol on the PAE in use in Belgium, and to develop inspec-

tion protocols according to the RA protocol for the PAE in use, which are not subject to 

exemption and not subject to inspection at the moment.

Tab.1 Overview of the 29 PAE types and their status in Belgium according to the EU directive

As a #rst step in this project, the di"erent types of PAE used in Belgium have been inven-

toried and classi#ed. In order to de#ne their scale of use, the number of machines in use 

as well as the estimated amount of pesticides applied were determined. The inventory 
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focused on PAE types which are currently not yet inspected in Belgium, among others, PAE 

not used for spraying pesticides, handheld PAE and knapsack sprayers, and additional PAE 

that represent a very low scale of use.

Classi!cation of PAE machinery

Based on a review of the literature, a provisional inventory of the existing PAE used in 

Belgium was made. In total, 29 PAE types were de#ned. An overview of the di"erent PAE 

types is given in Table 1, along with the status in Belgium of every PAE according to EU 

Directive 2009/128/EC, categorized as follows:

PAE types already inspected in Belgium.

PAE types that have to be inspected in Belgium based on Belgian legislation.

PAE types for which di"erent timetables and inspection intervals might be applied based 

on Article 8.3a from EU Directive 2009/128/EC, i.e. PAE not used for spraying and PAE that 

represent a very low scale of use.

PAE types for which exemption from inspection is possible based on Article 8.3b from EU 

Directive 2009/128/EC, i.e. handheld PAE or knapsack sprayers. 

PAE types forbidden in Belgium.

Type 23, i.e. seeders, are often used to apply pesticide coated seed, and were orginally 

also included in the list of PAE types. After consultation of the European Commission, it 

became clear that seeders should not be considered as PAE and therefore are not subject 

to the EU Directive 2009/128/EC.

Enquiry on PAE machinery in Belgium

An enquiry aiming to obtain more detailed information on the number of PAE in use and 

the applied amount of pesticides per PAE type was sent to 406 professional contacts in 

Belgium (304 Dutch & 102 French speaking) and 1536 Flemish farmers. Contacted farmers 

originated from the database of the Flemish sprayer inspection. This means that these 

farmers have (at least) one PAE device that is already inspected, and therefore this group 

of farmers might not fully represent the professional users of PAE in Belgium. The focus of 

the enquiry was on the PAE types 1 to 23, as the other categories were considered to be 

very low scale of use in Belgium. 

Depending on their category, professional contacts received di"erent questions, such as:

Could you estimate the total number of devices per PAE type that are used in 

Belgium for professional use?

Could you estimate the percentage of pesticides used per type of PAE?

Do you know any other types of PAE that were not in the list? Can you give addi-

tional information about one or more of the PAE types?

Farmers were asked to give information about:

The number of devices they own per type of PAE.

An estimation of the amount of pesticides they use per type of PAE as a portion 

of their total pesticide use.

In total, 29, 13 and 324 responses were registered for Dutch speaking professionals, French 

speaking professionals and Flemish farmers, respectively. This corresponds to a response 
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of 10% for professional contacts and 21% for farmers. Professional contacts were divided 

into categories depending on their activities and expertise. Figure 1 shows the number 

of professional respondents per category. Results of Dutch and French speaking contacts 

were merged for the enquiry analysis. 

Fig. 1 Number of professional respondents per category

Number of PAE in Belgium for professional use

Fig.2 Estimation of the number of devices in Belgium per type of PAE. Green values are based 

on numbers in the database of the sprayer inspection, orange values are based on estimations 

by 23 professional respondents.
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In Figure 2, an estimation of the total number of PAE in Belgium per type is present-

ed. For the categories ‘field sprayer’, ‘orchard sprayer’, ‘vineyard sprayer’, ‘fixed and 

semi-mobile sprayers’ and ‘spray train’, the amount of devices is based on the number 

of (already) inspected machines in Belgium. For the other types of PAE, the numbers 

are based on the enquiries of 23 professional respondents.

Besides the already inspected types, high numbers were estimated for the knapsack 

sprayers (> 21000 devices), seeders, handheld sprayers, spray lances and granule 

spreaders. Other PAE types were estimated to have a much lower scale of use (< 1000 

devices)

Recently, the inspection of soil disinfection equipment was started up in Belgium. 

Already 17 machines are inspected. From the enquiry, a much higher amount of de-

vices is reported. This could mean that some of the devices are not yet registered by 

the sprayer inspection service, or this figure was overestimated by the respondents.  

The reported “other types” could be categorized under PAE types 24 up to 29. No new 

PAE types were mentioned in the enquiries. 

The farmers were also enquired about the number of PAE they use on their own farm. 

Figure 3 reports the average number of devices per type of PAE, expressed per 100 

farmers. The responses indicated that some of the farmers have more than one device 

per type of PAE. Therefore, Figure 4 shows the proportion of farmers owning one, two 

or more devices. 

Fig.3 Average number of devices per type of PAE, expressed per 100 farmers, based on the re-

sponses of 324 Flemish farmers
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Fig.4 Number of devices owned by a single farmer

For reasons of comparison between the results of the professionals and the farmers, 

the number of each PAE type was expressed as a portion of the total estimated number 

of PAE devices in Belgium, or the total number of devices per 100 farmers respectively 

(Figure 5).  

The same trend was seen for the PAE owned by the farmers and the estimations made 

by the professionals. Besides the already inspected PAE, knapsack sprayers are very 

common on the farms. More than 80% of the farmers owns at least 1 knapsack sprayer, 

20% has more than one. 

Pesticide use per type of PAE in Belgium for professional use

The farmers were asked to make a division of their pesticide use per type of PAE as a por-

tion of their total pesticide use. Professional contacts were asked to make a similar division 

for the total pesticide use in Belgium. Comparison of both results is shown in Figure 6.

A good correlation was found between the estimations of the professionals and the 

responses of the farmers. From the results, it is shown that more than 85% of the esti-

mated pesticide use in Belgium is applied with PAE that are already inspected. 

For the spray train, an estimation of 3.69 % of the total pesticide use in Belgium was 

made. Although there is only one spray train in Belgium, it applies a huge amount of the 

total pesticide used in our country. This shows that the pesticide use per type of PAE is 

relative, and should also be calculated per single device to have a better comparison. 
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In order to estimate the pesticide use per single device, the pesticide use per PAE type 

(Figure 6, results enquiry professionals) was divided by the estimated number of devic-

es in Belgium (Figure 2). The results are shown in Figure 7, sorted from a high to a low 

pesticide use per device.

Fig.5 Portion of each PAE type in the total estimated number of PAE devices in Belgium. Orange 

values are based on the estimation by 23 professional respondents, completed with the green 

values based on numbers in the database of the sprayer inspection. Blue values are based on 

the enquiries of 324 Flemish farmers.
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Fig.6 Pesticide use per type of PAE as a portion of the total estimated use of pesticides in Bel-

gium. Orange values are based on the estimation by 9 professional respondents, blue values 

are based on het enquiries of 298 Flemish farmers.
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Fig.7 Pesticide use per single device based on the number of PAE and the pesticide use estimat-

ed by the professional contact. Types of PAE are sorted from high to low pesticide use. Note the 

logarithmic scale of the X-axis. 

Conclusions

From a literature review, 29 types of pesticide application equipment were de#ned, in-

cluding seeders, which should in fact not have been considered as a PAE. The scale of use 

of the di"erent PAE types was estimated from #gures of 324 farmers and 42 professional 

contacts that responded to a national enquiry. 

Results showed that, next to the PAE categories that are already inspected, knapsack 

sprayers, handheld sprayers, spray lances and granule spreaders are the most common 

PAE types that are not yet inspected. More than 85% of the pesticide use is applied with 

PAE types that are already under inspection in Belgium.

Results of this inventory will be further used in the development of a Risk Analysis for the 

di"erent types of PAE, in ful#llment of the EU Directive, and to consider the possibility to 

derogate from the mandatory inspection. 
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