Annex 5_Overall accuracy (National quality reports 2015-2019)
	Member State
	Accuracy - overall description
	Grading of accuracy
	Factors lowering accuracy
	Specification of factors

	BE
	Possible sources of bias:
· Strata used for the FADN not detailed enough to be able to give reliable results for the pesticides used by crops and by substance.
· Assumptions made to estimate the missing substance dosages due to the small sample in the data of the Flemish region.
· Assumptions made to estimate the missing data for the use of pesticides for Walloon region.
· For certain crops (potatoes, for example) phytotechnics are considered to be the same between plants and seed potatoes.
· Only plant protection products applied on the main crops are recorded. Pesticides applied on bare soil or on minor crops are not taken into account. In the same way, 'all-purpose' pesticide (not related to specific crops) are probably underestimated.
	Moderate
	· Sampling error
· Model assumption error
	Sampling error: Results are based on the FADN samples. These samples don't take into account different elements from area to area of the country (the different local growing conditions, weather conditions, the different recommendations of agronomist, etc.)
Model assumption error : some assumptions are made on the use of pesticides. These assumptions can introduce bias.

	BG
	Five most important crops (with the biggest area or 75% of arable land) have been chosen in order  to limit the error coverage. Measurement and processing errors are low (data gathered on paper questionnaires and followed by manual data entry in the program). Non response error - not existing.
	High
	· Other
	 

	CZ
	The overall accuracy of the data meet standard quality criteria.
	High
	· Sampling error
	 

	DK
	The detailed information are provided under the relevant headings (6.1-6.6) of the national quality report.
	High
	· Sampling error
· Non-response error
	N/A

	DE
	The distribution of panel farms (at least 100 farms per culture) is proportional to the distribution of the acreage of crops in DE. The documentation of the individual pesticide use data is done by the farmer himself. This data is then collected by regional staff and forwarded anonymously to the JKI. A data check (plausibility tests) is carried out by JKI. Missing or incorrect data is supplemented or corrected. Standard statistical methods are used for the projections.
A comparison between pesticide application data and sales data gave satisfactory coincidence in the majority of cases. Unexplained deviations were only observed for active substances which are rarely applied. The accuracy of the results of the statistical surveys is considered to be fully sufficient. An improvement in accuracy can be achieved only by an extreme increase in sample size (higher costs unjustified). 
	Moderate
	· Other
	Low sample size and agricultural diversity

	EE
	Main sources of errors in pesticide statistical outputs refer to the difficulties in recording the data by agricultural holdings, the burden in delivering complete data by crop fields and quantities of pesticides. The importance of sampling errors is considered to be minor.
In summary assessment the comparison of the sales and use of pesticides gives the indication of the coverage of most marketed pesticides. However, for some pesticides like glyphosate, the difference is quite large. In our best current understanding non-agricultural use could be one source of such a difference.
	High
	· Coverage error
· Measurement error
· Non-response error
	

	IE
	Accuracy is affected by the sample size, sampling design and variation in the treatments applied to crops. Control of bias is a matter of designing the sample correctly, and weighting according to the sampling design, apply different weights for small and large growers etc. Analyses can be revisited and logged as computer scripts programs can be rerun and changes to the data can only be made by the data provider.
	High
	· Other
	Measurement error is likely to be the biggest source of error. Other sources are well controlled.

	EL
	It is not possible to assess the accuracy and reliability of the statistics as there is no other source of relevant statistical information available to use for comparisons that could allow to gain knowledge on possible biases and other non sampling errors.
	Moderate
	· Other
	The accuracy of reported pesticide quantities are considered to be of acceptable accuracy mainly due to the compulsory nature of the sales recording system. However, the calculated treated area, is an overestimate of the actual one.

	ES
	The sample errors are calculated for the Basic Area and Amount of active substance applied on the 9 following crops: temperate fruit trees, nut trees, barley, citrus fruit, sunflower, vegetables, olive trees, wheat and vineyards.
In order to analyse errors outside the sampling, the non-response is analysed. No imputation or reweighting procedures are applied for their treatment, except for a correction of the frame for deregistration.
	High
	· Sampling error
	 

	FR
	Errors 
- due to the wrong identification of used commercial product as there are several products with very similar trade names (this type of non-measurable error does not necessarily imply an error in the quantification of the active substances).
- due to an incorrectly filled out part of the treated area. In particularly, when the plot is not treated entirely, there may be confusion between the dose applied only to the treated area or and the overall dose per hectare (however data is collected on Tablet PCs and minor and major checks are defined to increase the quality of data entry and to limit outliers. Calculation tools are also embedded in the application, such as per-hectare dose calculations).
	High
	· Measurement error
	None

	HR
	Not relevant. Data on pesticide use is estimated on the basis of a scientific study.
	Moderate
	· Other
	Agricultural diversity

	IT
	Output accuracy is strongly affected by the weakness of the frame. In particular overcoverage and undercoverage of the initial list can cause bias that cannot be evaluated. Further bias is caused by unavailability of effective telephone numbers in the list (CAWI could help in overcoming this problem but a test showed that it works only partially). 
	Moderate
	· Coverage error
· Other
	The set of respondents cannot be considered as a probability random sample.

	CY
	The data collection is based on a sample survey, so errors from sampling are likely to occur. Coverage errors, measurement errors, non-response errors, processing errors are considered to be small but nevertheless actions are undertaken to reduce these different types of errors as much as possible.
	High
	· Coverage error
· Measurement error
· Non-response error
	 

	LV
	Errors do not have significant impact on key results.
	High
	· Non-response error
	 

	LT
	The statistical survey was conducted using sampling method for farmers’ and family farms and an exhaustive survey for agricultural companies and enterprises. Statistical data are analysed by estimating outliers and edited.
	High
	· Sampling error
· Non-response error
	N/A

	LU
	Not evaluated. Statistics on pesticide use are based on the FADN.
	High
	· Sampling error
· Coverage error
	Some information is provided under chapter 2.1.1. of the national quality report.

	HU
	Agricultural enterprises are covered by a full scope survey, sample survey of private farms was designed using Dalenius-Hodges stratification procedure (Cumulative √f) based on agricultural area, assuming a “good” correlation between area and pesticides usage. Sample size calculations were based on Neyman-allocation. Simple Random Sample was selected in each stratum, separately for the 3 categories (arable land, grape, apple). Finally one merged sample has been used.. Sample selection has been based on 2018 IACS and thus representative for the subsidised area.
	Very high
	· Sampling error
	 

	MT
	The accuracy of the results is considered to be sufficient especially from the perspective of current use. An improvement can be only achieved by an increase in the sample size or by enforcement on the farmers to provide the records of the use of pesticides kept according to Regulation 1107/2009 to the competent authority and in return, such data is shared with the Office. 
	Moderate
	· Other
	Small sample size and agricultural diversity

	NL
	The exact or true value of pesticide use in agriculture is only known by the outcome of the statistic. It has however been proved by current data, that the use does not correspond to the sales. If use and sales are available in terms of the harmonized classification then the comparison can be made on the level of major groups. It appears that Fungicides and Herbicides give the highest percentages of sales: 56.6% and 54.1%. So in order to achieve the accuracy of the inventory the fungicides use should be investigated better. On the other hand, the use is very low (22,5%) compared to sales in Molluscides (here only 2 substances are involved). Looking at the most important authorisations it would be interesting to investigate whether important uses are missing. One reason can be that molluscicides are not sprayed but sprinkled. In order to compare the pesticide use and sales it would be advised to focus at substances which are used in only one or in a few crops.
	Moderate
	· Sampling error
· Coverage error
· Non-response error
· Processing error
	N/A

	AT
	A reason for random errors is the number of survey farms. For infrequently used crop protection products, the estimated value may deviate more from reality. For frequently used crop protection products, the estimates are more precise.
For seed treatment, the estimation was performed using data from seed certification. Data on the equipment of seed produced on the farms themselves without being certified are not available, here it was assumed that this is equipped with plant protection products in the same way as that which was submitted for certification. For some crops, untreated seed is also sown; no data is available on this in AT; this proportion had to be estimated on the basis of expert statements.
To improve the accuracy, the number of farms surveyed per crop can be increased as well as applications such as stock protection in arable crops or sprout inhibition in potatoes are additionally covered.
	High
	· Coverage error
	The quantities of plant protection products used in seed treatment are generally difficult to record. These may well have a measurable influence on the coverage of the sales quantity. For example, for corn, it is estimated that more than twice the national demand is produced in AT. In the use statistics, reference was made to the area under cultivation in AT. However, the data on placing on the market include quantities of plant protection products used for the treatment of seeds that are not sown in AT.

	PL
	The main source of errors was the failure to update the crops surveyed in randomly selected sample of farms. This primarily concerns crops with a small area, i.e. group of vegetable and orchards.
An impact of sample size on the random error.
Lack of information about the protected area at the time of the drawing the sample also affects the possible greater estimation error.
	High
	· Sampling error
	N/A

	PT
	Estimations carried out based on the current approach show coherence between pesticides sales and treated crops area collected from FSS 2019.
	Moderate
	· Model assumption error
	 

	RO
	The data derived from the sample survey on “Pesticide use in agriculture 2018” have a good overall accuracy.
The related tools were: statistical questionnaire, interviewer’s methodological guide, pesticide nomenclature and agricultural holding nomenclature. At county level, the data entry errors were spotted and solved by the specialists of the County Statistical Offices. The most frequent data collection or entry errors were those related to the correlation of pesticide-treated areas with the pesticide amount used per area unit. Other types of data collection/entry errors were due to the unit of measure (kg or litres), trade product name and its code. At central level, the results were compared with data from other surveys (pesticide sales in 2018 and main crop areas in 2018). The list of active substances in pesticide composition is in line with Annex III to Regulation (EC) No 1185/2009. The bias between the frame population and target population represents the coverage error. The non-response error appears as a result of missing values and accounts for 1.7% (939 holdings). According to the completeness code, we have the following statistics: - full interview for 46 236 holdings (83.5%); - closed-down farms = 1290 (2.3%); - temporarily inactive holdings = 6 934 (12.5%); - refused interview for 98 holdings (0.2%); - unidentified holdings = 55 (0.1%); - unvisited holdings = 31 (0.1%); - other cases = 755 (1.3%).
	Moderate
	· Sampling error
	 

	SI
	In addition to the high sampling error for some less used active substances, the biggest uncertainty is caused by not enough detailed name of plant protection products used. Data on quantities of plant protection products consumed is a minor problem.
	Moderate
	· Other
	As this is a sample survey based on the selection of units according to key crop categories, data on the consumption of certain active substances are less reliable (a wide range of different PPPs is in use).

	SK
	Overall, the accuracy of submitted data on pesticide use statistics is considered to be good. Data are from reliable official data source - PESTUSE database which contains data collected directly from regular pesticides users: farms, agricultural enterprises, self-employed farmers that manage agriculture land with the area above 50 ha, organic farms/farmers, farmers supported by specific subsidies schemes (integrated production within Rural Development Plan for the SR). Data collection is regulated and supported by national legislation thus the respond ratio is high. Collected data are checked and verified. The final, validated version of data are provided to Eurostat.
	High
	· Measurement error
· Non-response error
	 

	FI
	Data are collected based on the sample survey on crop production. Sampling basis was Farm and Horticultural Enterprise Register, method used was stratified sample (479 strata on basis of location, size and specialisation of units). Size of total population was 46827 units, size of sample 6202 units. The sampling error was assess by relative standard error, extrapolation based on basic weight and non-response. The results were estimated with SAS software. Variances were estimated using the CLAN-macro developed by Statistics Sweden. Stratification could have been more specified and different allocation methods could have been tried (now used Neyman allocation).
More detailed information can be found in section "Accuracy and reliability" in the quality report on crop production statistics.
	Moderate
	· Measurement error
· Non-response error
	 

	SE
	The published report for agricultural and horticultural crops contains the estimate of the relative standard error for area treated and weight applied.
	High
	· Sampling error
· Measurement error
· Non-response error
· Model assumption error
· Processing error
	Sample error and Non-response.



