Annex 4_Methods of data compilation (National quality reports 2015-2019)
	Country
	Description of data compilation

	
	

	BE
	For the Walloon and the Flemish regions, sampling individual data are aggregated per crop and per active substance and amounts of active substance per crop (kg/ha) are calculated. This step takes place at regional level.
For the Flemish region, for reasons of confidentiality, the dosages for substances used by less than 6 agricultural holdings  (for each crop) were missing : 458 combinations substance*crop are concerned by this problem; out of a total of 1027 combinations (44,6%).
Assumptions therefore had to be made :
- if over the 3 years 2015, 2016 and 2017, more than 3 agricultural holdings used the substance on the crop in the sample, then the dose considered is the average dose over these 3 years.
- if over the 3 years 2015, 2016 and 2017, 3 agricultural holdings or less used the substance on the crop in the sample, then the dose considered is the dose of the year 2012.
Some cases have been estimated on the basis of data from the Walloon region.
For 97 combinations active substance*crop, a dosage could not be estimated. On the national level, the consistency between the regional data (with possible adjustments) has been ensured, the regional and national UAA per selected crops determined and the sample results to all of each region were estimated. For that, the dosage (kg/ha) of the active substance used for a crop calculated on the basis of each sample to the entire UAA of the crop in each region applied.
The total quantity of active substance used for a crop is equal to the sum of the extrapolated quantities for each of the regions.
Some approximations must be made. So, the sample data for Walloon region does not distinguish between C1500 (grain maize and corn-cob-mix) and G3000 (green maize). The phytotechnical practices for these two crops being similar, it is considered that the actives substances and the quantities of these substances per hectare are the same for the two crops.
For the Walloon region, separate data are available for wheat and spelt. The sample data for the two separate crops is extrapolated. The quantities for each of the active substances are then aggregated to obtain the results for the Walloon C1100 aggregate.
In the sample of the Walloon region, there are no data for triticale (C1600), flowers and ornamental plants (N0000) and tomatoes under glass or high accessible cover (V3100S) . As the UAA for these crops are not zero, it is considered that the substances applied and the dosages are the same as those applied in the Flemish region.
From the list of active substances and the Commission Regulation (EU)2017/269 of 16 February 2017, different hierarchical levels have been determined by linking these hierarchical levels by the substance codes, the quantities used could be aggregated.

	BG
	Design weights - Taking the inverse of the inclusion probabilities.
No adjustment of weights for non-response or to external data sources.

	CZ
	Active substances are summed up into new variables, it means major groups, categories of products, and chemical classes, during data processing by the Czech Statistical Office (CZSO).
Other measuring units like litres or Colony Forming Units (CFU) are converted into kilograms automatically during the data collection by the CISTA.
There is no imputation. Non-response is very low - legal obligation to provide information about the usage of pesticides.
Stratified sample survey is used; the stratification is based on size, location, and specialisation of agricultural holdings. Values obtained in the strata with the sampling rate under 100% are weighted using coefficients according to the percentage of selected units. Weight calibration is not used.
Outliers were tested using boxplots. No extreme observations that would affect the results were detected within the strata.
Only one data source is used for 2019 data set.

	DK
	Spread sheets and IT systems with at database.

	DE
	The surveys collect accurate and quantitative data. All data sets are equally weighted.
An extrapolation for DE is made on the basis of the sample. Standard statistical methods (calculation of mean values, sums, confidence intervals, etc.) are used for this purpose.

	EE
	In 2020, model-based calculation was used. The calculations were based on data from a set of sample agricultural holdings what we call panel data. The panel was formed from the agricultural holdings that submitted data for the survey on the use of plant protection products. The data on use of pesticides are collected as one module of Crop Statistics survey.  For the sample agricultural holdings, data were available on economic size (standard output), crop area and quantities of plant protection products used on different crops. The data of the panel were used for grossing up to entire EE crop production. On the basis of the holdings belonging to the panel, a coefficient was found that related the total use of plant protection products and the total economic size of crop production. The obtained coefficient was applied to the total EE economic size of crop production to find the total amount of plant protection products used in EE. The use of plant protection products by active substances and crops was found on the basis of the respective distributions of panel agricultural holdings.

	IE
	For all surveys (2015-2018) the statistical contractor creates the survey estimates and tables using standard program scripts that have been used for many surveys. These scripts run on SPSS or R to produce files of holdings' crops treatments, used pesticide products and active ingredients. Validation checks are included in the scripts that can highlight various diagnostic errors such as crops with no treatments.
Population weights are added in a separate files and the method validated against to an agreed raising method documented in a report known as a raising report for each survey.
Hierarchal classes such as major groups are calculated by using an excel spreadsheet including formulas in the format as per ANNEX III of Regulation 1185/2009.
For the purpose of surveys it is generally assumed that 1 kg is approximately equal to 1litre.
Survey farms where data cannot be sourced from are replaced by similar farms of the same size and general location from a reserve list of farms.
No missing data is replaced (imputation) and all data is only generated from data collected from farms surveyed. The fact that no data is replaced means the results are reflective and representative of the sample data collected and recorded.
All efforts are made to ensure that as complete a set of data is collected from the sample selected and if any non response occurs it is statistically accounted for and addressed in the analysis of the data by the statistical contractor.
Design weights and calibration (if used ) are professionally and statistically dealt with by the statistical contractor.
Outliers that arise from the statistical analysis are queried with the survey coordinator and the farm surveyed and data collected examined to ensure data was recorded correctly and inputted correctly.
The only source of data collected is from a sample survey of farms that are statistically selected from the population.

	EL
	Data expressed in measurement units other than kilograms were converted to kilograms. When volume measurement units (e.g. litres) were reported, a conversion factor of 1 kilogram per litre was assumed. Entries reporting ""pieces"" as measurement unit (about 0.6%) were ignored as non-convertible.
The data from individual sales include the product name and amount sold, the type of crop that will be treated and the municipality where the sale took place. The data were summed up by product and by crop, at the country level, and then transformed into active substances according to the categories specified in Annex III of Commission Regulation (EU) 2017/269, using the composition factors provided in the online database of the Greek Ministry of Rural Development and Food.
Since the relevant national legislation did not include a requirement for recording the area treated by the quantity of the pesticide sold, this variable had to be estimated using the information from ELSTAT's Agricultural Register. In order to obtain an estimate of the treated area per crop, all the pesticides bought within a municipality for the treatment of a specific crop were considered to be applied on the entire area covered with that crop in that municipality, with the exception of organic farming areas. Different categories of pesticides (fungicides, herbicides, insecticides, molluscicides, plant growth regulators, other plant protection products, other) were considered to be successively applied on the same area of land. Usage coefficients in the form of amount of pesticide used per hectare of land were calculated for each pesticide category and crop at the country level. These coefficients were checked for outliers and some highly improbable values were removed. The resulting coefficients were used to divide the area treated among the active substances of each pesticide category. The allocation was done at the municipality level and for each one of the crops, selected to report upon, separately. Large amounts of pesticides were further examined for consistency with the cultivated area of the respective crop at the municipality in question. Possible outliers were identified and corrected accordingly.

	ES
	Following the recording, a validation process consisting of analysing the flows and inconsistencies in the farm logbooks was carried out centrally.
Once the final validated  data are available for submission to EUROSTAT, the quantities of active substances are rounded to two decimal places and summed up to obtain the chemical classes, then summed up to obtain the product categories and then subsumed to obtain the main groups. For simplicity, the equivalence of a litre was set up to one kilogram.
No imputation has been made. The study of outliers detection has been carried out.

	FR
	Initial weights are determined by methodologists. After collection, non-response adjustment is applied. Then, final weights are calibrated on the metropolitan national surface of the considered crop (overseas surface for sugar cane and banana).

	HR
	Within the frame of two studies ("Impact of agriculture on surface and groundwater pollution in the Republic of Croatia" and "Determination of priority groundwater monitoring areas within an intensive agricultural area"), an analysis of pesticide consumption in agriculture in Croatia was conducted. Consumption analysis was carried out with the aim of determining the pressure from agriculture on surface and groundwater. The analysis has been done on the basis of consumed quantities of active substances and based on the way of agricultural land use. Data on the type, amount consumed and crop treated are necessary for establishing and conducting regular monitoring of waters in Croatia. Collected data enables professionals to develop a strategy to reduce pesticide residues in plant products and in the environment in general. Consumption data are based on available Phytosanitary Information System (FIS) data.
Note: Description of data compilation is missing. According to the information provided in the national methodological report the estimations are based on a research study on the use of pesticides (see above).

	IT
	Computation of aggregates: the quantity of used pesticide products is collected and the relative quantities of active substances are derived, then aggregates are obtained by summing it up according to the hierarchical classifications (major groups, categories of products, chemical classes).
Conversion of unit: quantities are reported in kg and collected in grams, litres (1l=1kg) and kilograms.
Imputation for replacing missing data is not needed.
Weighting: in 2015 basic weights were used, 2016-2019 calibration was used to adjust weights. 
Outlier detection: clerical detection of most influential units for surfaces, quantities are checked on the basis of the ratio quantity by hectare and it is compared with amount to be used as specified in the label.

	CY
	The total amount of kilograms and/or litres used of every product is collected. Then by using the composition in weight, the total amount of active substance used for each product is compiled.

	LV
	Data compilation was done by the CSB. The results of the survey were extrapolated to the entire country. The design weights which are inversely proportional to inclusion probability, have been adjusted taking into account the response in the strata. If a farm has not responded in the strata, similar strata are combined and weights are recalculated in stratum. External information for calculation of weights is not used. The quantities of pesticides used per crop have been reported at active substance level as well as at all aggregation levels (major groups, categories of products, chemical classes). Values for the area treated have not been reported as aggregates.

	LT
	To prepare statistical information, data from the survey on the use of plant protection products in agriculture (statistical questionnaires APR-02,APRŪ-02) are used. In case of agricultural companies and enterprises, an exhaustive survey is conducted. In 2018, data were submitted by 490 respondents. In case of farmers’ and family farms, a simple random stratified sample is used. In 2018, 7000 farms (5,8 per cent of the total population) were sampled. A Statistical Analysis System (SAS) software was used to aggregate the results at the national level.

	LU
	The quantities of pesticides used by agricultural holdings are determined on the basis of the accountancy data of the farm accountancy data network (FADN) in Luxembourg.
The field of observation consists of commercial farms. In Luxembourg ( all farms beyond a standard output of 25.000€ (size classes 6 – 14)). All types of farming existing in Luxembourg, except horticulture, are represented in FADN.
A sample of farms (450 farms) is selected among the 775 bookkeeping farms of the accountancy office of the Service d’Economie Rurale (SER). A plan for the selection of returning holdings (FADN sample) is drawn up which ensures a representative accounting sample of the field of survey.
The FADN sample is a stratified sample, the stratification criteria being the economic size of the farm and the farm type according to the EU typology of agricultural holdings.
A special weighting system is used in the calculation of FADN results. The individual weight of a holding is equal to the ratio between the number of holdings of the same classification cell in the field of observation and in the sample.
The purpose of the weighting system is to rake account of different sampling factors for different cells. In the production of FADN results, weighted averages are calculated using these weights applied to each individual farm recorded in the sample.
In 2018, the number of farms in the field of observation (SO> 25.000€) is 1.346 and the number of farms in the FADN- sample 450. The average weight of the farms in the sample is thus 2,18. The accountancy data used for statistics on agricultural use of pesticides are the quantity of pesticide per pesticide product (or active substance) and per crop used, the value of the pesticides purchased (in €) (for checks) and the area cultivated per crop (information on the area treated is not available in the accounting data).
The variables obtained per holding are the quantity of pesticide product (or active substance) used per crop and the corresponding cultivated area of the crop.
The results at the level of the field of observation (commercial farms) are established using the FADN methodology (FADN-sample, weighting system). The FADN results are extrapolated to the field of observation of the Integrated Farm Statistics (IFS) using the crop area under IFS.

	HU
	Data on pesticide use were collected jointly by HCSO and National Food Chain Safety Office. The data recorded are the quantity of each active substances contained in plant protection products used on a selected crop. Units selected based on the 2018 IACS Database of Hungarian State Treasury. 

	MT
	A stratified sample survey is used to collect the required data. The stratification is based on the size and specialization of the agricultural holdings.  There was no imputation. Non-response is very low because the agricultural holdings have an obligation to provide information to the National Statistics Office. The total amount of kilograms and/or litres used of every product is collected from the farmer. Then by using the composition in weight, the total amount of active substance used for each crop is compiled. Then, the data are aggregated into the categories as stipulated in Annex III of Regulation 1185/2009. 

	NL
	Aggregates of kg substances have been counted, published as major group as well as the area treated. The categories of products end chemical classes have been calculated by adding up form substances.
When detected other units like tablets, ampoules ore grams/microliter it have been converted to kg.
Imputation of missing values within the 12 months has been done by using different weights in different months. Experts judgement is done to decide whether response is complete or not. When a farm is biological, no crop protection over the whole year is accepted. In intensive crops like seed potatoes or tulips no crop protection is not likely and therefore these responds are regarded a non-response.
Weights used are calculation by an SN expert. Sample information has been weighed to number of farms in a region and the area with the crop according to the Agricultural Census in 2016.
Outliers at the lever of total kg substance per ha have been detected and these data will not be used when calculating next sample size. Different sources are not used to combine input. If farms want to respond with register information this has been allowed.

	AT
	Since the data came from recording programmes, the effort for data control was manageable. The plant protection products were identified with the register number, and the application rate was given as indicated in the register.
The basis for the evaluation was the proportion of the area treated with individual plant protection products (including the application rate used) to the total area of the crop.

	PL
	Data from surveys on the PPPs consumption are entered remotely by WIORIN inspectors (surveyors) into the electronic database. If the data is correct, the survey will be saved to the database and the user will be moved to the "POLLS" view. Data from polls in natural units (l kg) are transferred to the Institute of Plant Protection-National Research Institute in Sośnicowice to calculate data on the consumption of PPPs for specific crops by main groups, categories of products and chemical classes of active substances. In connection with cases of failure to execute an interview in a farm (refusal or reason like), and the inclusion of farms from the reserve sample to the survey, statistical weight assigned during the drawing are adjusted. Then, the source data from surveys on the use of PPPs; received after the validation process, are converted into consumption of active substances. The next step is the conversion of aggregated statistical data based on the corrected weights. The last step is the aggregation of data at national level, together with the calculation of indicators of use of the active substances according to Harmonized Classification of the Substances.

	PT
	The various data sources were combined on the process of estimation of the pesticide use (2015-2019). It includes the results of 2010 - 2014 Pesticide use survey, Pesticide sales data (average amount sales in the periods 2012-2013 and 2015-2019, for each active substance; results of Vegetable surveys (reference years 2012 and 2018); Farm Structure Surveys (reference years 2013 and 2019); and results of Orchard and olive groves survey (reference year 2012).
Note: Detailed information on the combined steps to estimate the pesticide use is provided in the Annexes to the 2015-2019 national quality report ( annex "Estimation of Annual_amount_active_substance_by_crop_(2015-2019); Estimation of area treated annually_by_crop_and_active_substance_(2015-2019).

	RO
	Note: Description of data compilation is missing.

	SI
	Quantities of active substances are calculated from their share in plant protection products used.

	SK
	Individual data from the PESTUSE database were aggregated for particular pesticides/substances used on selected crops that are representative of the crops cultivated in SK. Respective codes from the code lists were assigned to the particular crops and substances. Afterwards the csv file in requested structure was elaborated. The PESTUSE database contains the following items: Identification number and name of the users of pesticides - farms, agricultural enterprises, self-employed farmers, Crops on which the pesticides were used, Area of crops in ha, Code and name of the pesticides, Use of pesticides in kg or l, Treated area in ha.

	FI
	Summing up active substances into hierarchical classes was carried out according to the Regulation (EU) 2017/269.
In the conversion of litres into kilograms it was assumed that 1 litre = 1 kilogram.
Note: Pesticide data was collected in the Finnish crop yield survey. Other statistical procedures are described in the quality report of the crop production statistics of Finland.

	SE
	Quantities of active substances are calculated from their share in plant protection products used.



