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Non-response does occur in the Danish farm structure census 2020. It consists of three groups:
1) Farms for which it from the beginning was impossible to send them a questionnaire. It can be bankruptcy farms or farms without a valid business number. 4.940 cases
2) Farms found in IACS after the regular census was sent out and where it for certain reasons was impossible to send them a questionnaire or have been below the threshold. 2.653 cases
3) The “normal” non-response farm where the farmers simply fail to answer the questionnaire. 699 cases.
It gives all in all 8.292 cases. Though this number seems to be quite big the problem is fortunately less serious. Results have been imputed for all these farms where IACS have been used as a source for crops and the livestock register and older surveys as sources for livestock. Farms not in IACS and not in the livestock register have been set to close down farms. Others have been imputed to be below the thresholds of the regulation, very often small farms applying for crop subsidies for an area less than 5,0 hectares and with few or no animals. The table below gives an overview of the non-response.
Non-response amounts to 19.4 percent of all farms in the census and 13.8 percent of the farms sent to Eurostat. It appears fortunately that these farms where imputation has been necessary are smaller than the average. Farms sent to Eurostat with imputation have 2.2 percent of the agricultural area and 1.7 percent of the livestock units. It should be noticed that all imputation farms have received information on crops from IACS and information on cattle from the livestock register – the same information they would have received had they completed the questionnaire in the regular way. 


Figures on non-response in the Danish farm structure census 2020
	
	Farms having completed the questionnaire
	Non response, group 1
	Non response, group 2
	Non response, group 3
	Non response, total
	Total

	
			number of farms		

	Farms sent to Eurostat
	 31 881
	 2 597
	 1 934
	  578
	 5 109
	 36 990

	Of which mink farms
	  407
	  0
	  2
	  5
	  7
	  414

	Small farms
	  659
	 2 301
	  719
	  17
	 3 037
	 3 696

	Closed down units
	 1 990
	  42
	  0
	  104
	  146
	 2 136

	All units
	 34 530
	 4 940
	 2 653
	  699
	 8 292
	 42 822

	
			farms, percent		

	Farms sent to Eurostat
	86,2
	7,0
	5,2
	1,6
	13,8
	100,0

	Of which mink farms
	98,3
	0,0
	0,5
	1,2
	1,7
	100,0

	Small farms
	17,8
	62,3
	19,5
	0,5
	82,2
	100,0

	Closed down units
	93,2
	2,0
	0,0
	4,9
	6,8
	100,0

	All units
	80,6
	11,5
	6,2
	1,6
	19,4
	100,0

	
			agricultural area, ha		

	Farms sent to Eurostat
	2 573 708
	 12 993
	 14 897
	 29 924
	 57 814
	2 631 522

	Of which mink farms
	  0
	  0
	  0
	  0
	  0
	  0

	Small farms
	 1 202
	 7 011
	  327
	  19
	 7 357
	 8 559

	Closed down units
	  0
	  0
	  0
	  0
	  0
	  0

	All units
	2 574 910
	 20 004
	 15 224
	 29 942
	 65 170
	2 640 081

	
			agricultural area, percent		

	Farms sent to Eurostat
	97,8
	0,5
	0,6
	1,1
	2,2
	100,0

	Of which mink farms
	.
	.
	.
	.
	.
	.

	Small farms
	14,0
	81,9
	3,8
	0,2
	86,0
	100,0

	Closed down units
	.
	.
	.
	.
	.
	.

	All units
	97,5
	0,8
	0,6
	1,1
	2,5
	100,0

	
			livestock units		

	Farms sent to Eurostat
	4 737 424
	 17 903
	 5 887
	 58 114
	 81 904
	4 819 328

	Of which mink farms
	  0
	  0
	  0
	  0
	  0
	  0

	Small farms
	  492
	 1 072
	  45
	  2
	 1 119
	 1 611

	Closed down units
	  0
	  0
	  0
	  0
	  0
	  0

	All units
	4 737 916
	 18 975
	 5 932
	 58 115
	 83 023
	4 820 939

	
			livestock units, percent		

	Farms sent to Eurostat
	98,3
	0,4
	0,1
	1,2
	1,7
	100,0

	Of which mink farms
	.
	.
	.
	.
	.
	.

	Small farms
	30,5
	66,5
	2,8
	0,1
	69,5
	100,0

	Closed down units
	.
	.
	.
	.
	.
	.

	All units
	98,3
	0,4
	0,1
	1,2
	1,7
	100,0



Imputation of specific kinds of livestock in the Danish farm structure census 2020 
	
	Cattle
	Pigs
	Sheep
	Goats
	Poultry

	
			number of animals		

	On imputed farms
	 56 367
	 162 380
	 4 530
	 287
	 94 100

	On not imputed farms
	1 456 097
	13 000 576
	 133 229
	 8 843
	22 049 988

	Total
	1 512 464
	13 162 956
	 137 759
	 9 130
	22 144 088

	
	[bookmark: test00]		percent		

	On imputed farms
	3,7
	1,2
	3,3
	3,1
	0,4

	On not imputed farms
	96,3
	98,8
	96,7
	96,9
	99,6

	Total
	100,0
	100,0
	100,0
	100,0
	100,0




Sources and methods of imputation:
 Crops
IACS has been used as the source for all crops on free land. Farms not found in IACS are assumed to have no crops.
Livestock
Different sources have been used for different animals:
Cattle: For cattle the information has simply been collected from the livestock register exactly as if the farms had not been non-response units.
Pigs: For pigs the imputation has been more complex. The special pig survey held in april 2020 has been chosen as the source. It is a stratified sample survey with a population of 2.966 farms known to have pigs from previous surveys or livestock register information. The 2.966-1.755=1.211 farms not in the sample have been imputed with information on number of pigs from a random donor farm with the same stratum code. Thus the sample pig survey has been transformed into a total census used as the source for non-response units in farm structure census. Read more about the pig survey here:
dst.dk/en/Statistik/dokumentation/documentationofstatistics/pigs
Poultry, sheep, goats and horses: For these animals the information has been selected from previous farm structure surveys 2010-19 where obviously as recent survey information as possible has been chosen for each non-response farm.
Green house crops: The source has simply been the farm structure survey 2019. All specialised green-house farms are selected to the farm structure survey every year and so it has not been necessary to include older surveys.
Having thus secured information on both crops and livestock it is possible to calculate livestock units as well as standard output (SO) and typology. These items are sometimes used when imputing other characteristics.
Labour force, including other gainful activities: Donor imputation has been used where the farms have been divided into five groups, a simplified typology:
1) Agricultural crop
2) Fruits, berries, vegetables and crops in green house
3) Cattle
4) Pigs
5) Other animals
Then for each non-response unit a donor has been chosen with the same farm type and with a minimum difference in SO.
Age and gender: For non-response units this information could be calculated either from the civil registration code, then obtaining authentic information, or through donor imputation. The donor has been chosen as a farm of similar area size since old farmers as well as female farmers have smaller farms than average farms.
Irrigation: The farms have been divided into 22 strata by 11 NUTS3 regions and potato/non-potato since potatoes are known often to need irrigation. For each non-response unit a donor with the same stratum has been chosen with a minimum difference in area size. It should be noticed that far the biggest part of the farms – about 96 percent - have been imputed not to have an irrigable area.
Animal housing: Animal hosing concerns five kinds of animals:
1) Diary cows
2) Other cattle
3) Sows
4) Other pigs
5) Egg laying hens

For all farms with these animals donor imputation has been used. For example a non-response unit with dairy cows has been matched with farms having responded and so a donor with the smallest difference in number of animals has been selected as the donor. 
Storage facilities for manure: Donor imputation has been used. The farms have been divided into five groups:
1) Cattle
2) Pigs
3) Sheep, goats and horses
4) Poultry
5) Minks

Livestock units have been used for this groping so if for example livestock units for cattle are bigger than any of the four others the farm has been placed in group 1). For each non-response a unit a farm with the same type and with the smallest difference in number of livestock units has been selected as the donor. 
Handling of manure and area fertilized with mineral and livestock manure: Donor imputation has been used pretty much like the approach for storage facilities. The same groups have been used and a donor with the same type has been selected with a minimum difference in the size of area. Organic farms have been assumed not have fertilized with mineral fertilizers.
Education and participation in training courses: Where possible the information has been taken from the 2019 farm structure survey or otherwise a donor has been chosen with a minimum difference of both agricultural area and age of the farmer.
Forestry area: Donor imputation has been used. It has been assumed that there is a correlation between the agricultural area and an area with forest belonging to the farm. So a donor has been chosen with a minimum difference in agricultural area but preferably in the same geographical are.
Closed down farms: Since we have not been in direct contact with the non-response units a special issue arises: Should some of them be set to closed down units which would have told us, had we been in contact with them, that they have no crops and no animals? A farm is never seen as such a passive unit if one the following criteria are met:
1) The farm is in IACS 2020.
2) The farm is in the livestock register with cattle.
3) The farm is in the livestock register with other animals than cattle.
4) The farm has pigs according to the pig survey April 2020. 
5) The farm is in the mink register. Farms with no other activities than minks are not sent to Eurostat but are included in the national publication.
6) The farm is the 2019 farm structure survey with green-house area.

If none of these conditions hold true the farms is seen as a passive unit and if sheep, goats, horse and poultry are found in older farm structure surveys these animals are set to zero. 104 or about 2 percent of the 8.292 non-response units have by using this procedure become passive units.
IACS 2020
It has at least since the 2011 farm structure survey been known that at the point of time the questionnaires  are sent to farmers in May or the beginning of June there are active farmers not included in the survey population. They apply for subsidies and can later in be found in IACS. The problem is that Statistics Denmark first receives IACS in July after the questionnaires have been sent. In a sample survey this is not a problem since extrapolation factors can be adjusted. And these new farms can be added to the farm register so they can be a part of next year’s population. But in a total census the extrapolation factors for all farms are by definition one and thus cannot be adjusted.   
It had been the plan that these new farm should be included in the 2020 census with imputed information. But in order to minimise the rate of imputation it was instead decided to send them questionnaire in November 2020. 1.447 farms received the questionnaire where 1.365 responded. These farms were according to the IACS information and available livestock information above the survey threshold of the regulation. In the table above the 1.365 farms are included among the 31.474 which both have completed the questionnaire and are sent to Eurostat. Despite arranging this extra survey there was still a good deal of these IACS farms not in first part the census which could not be sent a questionnaire. The reason could for example be the absence of a valid business number or match problems in relation to the farm register. In the table above they can be seen as the 2.653 farms in non-response group 2. Of these 1.932 are sent to Eurostat . The rest of them are either mink farms (very few) or small farms. 
