Validation and data processing in the Danish FSS 
Completing of the questionnaire
[bookmark: _GoBack]The FSS questionnaire is of course digital and can be accessed online, which is also the standard method of completing it. When filling in the questionnaire a certain degree of validation takes place. It means that when going through the process of filling in all questions must be answered meaning that one part cannot be left unanswered before going to the next part. For instance a famer cannot refrain from indicating his work time. There are, however, a few exception from this rule described in the chapter on item non-response. No other types of validation take place. It means that a farmer in principle can tell that he has 10.000 horses. Evidently such a mistake will be detected later in the process. The information is stored in a system called XIS and represents the raw data which need to be validated and supplemented with diverse variables before the survey/census can be ready for publication. 
Next step in 
the validation – the Genstat system  
From XIS the information transferred to a system called Genstat. Genstat is an Oracle based system developed in Statistics Denmark. Its aim is both to register and validate survey information. It is perfectly possible to register a questionnaire manually but it is rarely done. When it is completed over the phone the interviewer will register it in the above mentioned XIS system. Genstat was first time used in the FSS 2005 where no online questionnaire existed and where the information had to be registered manually. Genstat has the same logical controls as in XIS but it also has a number of plausibility controls meaning that we for example would detect the farm with 10.000 horses. It also has a comparison with last year so a for example a warning is given if a farm had pigs in 2019 but not in 2020.
From Genstat to SAS
From Genstat it is possible to create a sample as a SAS dataset. Based on this sample several ad hoc controls are pretty often carried through. These controls cannot be documented further but when mistakes are detected they are corrected in Genstat and a new sample can be taken.
Register variables and non- response 
Now XIS and Genstat can only deal with variables on the questionnaire and only with farms actually having completed it. Variables from registers as well as non- response must be dealt with differently. 
Item non-response: Animal housing and storage facilities for livestock manure are items where we allowed item non-response in FSS 2020. When we add the imputed information we now have complete information for farms having answered the questionnaire, though some only partly, for all variables being covered by the questionnaire. 
Non-response farms: These are farms which did not answer the questionnaire at all and where it thus is necessary to impute all items from the questionnaire. When we add the imputed information we achieve a situation as if all farms had completed the questionnaire and answered every single question.
Register variables: As we now have made for non-response, partly as well as full, time has come to add such variables which should be collected from registers, for example crops from IACS. The following sources are used for such variables which are covered by the questionnaire:
Age and gender: In the business register or the property register with owners of agricultural properties most farms have information on the personal code where both the birthday and the gender are contained. This is, however, naturally not the case for farms where owners are not natural persons. Such farms cannot meaningfully be given an age and gender.
Geography: The municipality codes are found using two sources. Preferably the municipality code should be found based on where its head quarter is located. It is done by finding the municipality in the property register. If it is not possible to obtain a match the second best solution is to find the municipality code in the business register. When this solution is seen as second best it is because the municipality code in the business register in rare cases can be located somewhere else than the farm land. 
Cattle: The information on cattle is collected from the combined livestock and bovine animal register being described in more details here. The match with FSS is most often obtained by the business number but for small farms also through manual ad hoc procedures.
Minks: The information on minks is collected from a private register, namely the mink farmer’s association. Like for cattle the match with FSS is collected with the business number or by ad hoc procedures.
Crops: For all farms applying for subsidies the information is collected from IACS. The match with FSS is created most often with the business number but also to a certain extent from the personal number. It should be noticed that though it is perfectly possible to grow crops without applying for subsidies such farms possess only about 10.000 hectares out of about 2.6 million hectares in Denmark.
Typology and Standard output: These two items are not collected from registers but they are calculated from information from both animals other than cattle from the questionnaire and cattle and crops from registers. It is now possible to determine which farms should be included in the national publication and which farms which in addition to these should be sent to Eurostat. See the chapter on thresholds.
By combining the questionnaire information, the register information and typology and standard output we end up having the final census register being the base both for the national publication and for creating the dataset to Eurostat. The census register is SAS-dataset.
It could be mentioned that in this process of adding register information to the Genstat information normally also extrapolation factors are added since FFS normally is a sample survey. But in a total census like FSS 2020 this step is of course omitted.    
