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1. Introduction

The major duties and responsibilities of CSA is to collect, process, analyze and disseminate statistical data. It also provides technical guidance and assistance in statistical data collection. CSA has been collecting agricultural data through annual agricultural survey for more than three decades in integrated approach. The major types of agricultural data collected by CSA are cultivated area and production by crop type, land utilization, crop utilization and agricultural practices.
2. Comparison of list frame and area frame agricultural survey methodology

2.1. List frame approach
2.1.1 Methodology
For collecting agricultural data, list frame approach is used by CSA. The list of enumeration areas from population and housing census is used as primary sampling unit and list of households with in the sampled enumeration area used as secondary sampling unit. The enumeration areas are selected by probability proportional to size systematic sampling, size being number of households from population and housing census. Households are then listed and sample households are selected from the list. Zones are reporting levels for the agricultural survey. i.e agricultural reports are prepared for each zone. 
2.1.2 
List frame approach advantage and disadvantage

· List frame advantages
· Well established system

· Does not need imagery

· List frame disadvantages

· Time consuming

· Indirect measure of size used

· Difficulty in supervision and control

· High work load 
2.2 Area Frame approach


2.2.1 Methodology
CSA is conducting different research activities to improve agricultural data quality. This includes research for methodological improvements. An alternative method to list frame approach in agricultural data collection is area frame approach which is expected to result in more timely and accurate data.
 CSA is now conducting research on area frame approach. in the area frame approach, the observation units are territorial sub divisions instead of list of holders/ holdings as in the list frame. Enumeration areas are used as PSU and segments of size 40 hectare are used as secondary sampling units. The land cover classification is the base for the development of area frame. In the land cover classification, the land is stratified in to land cover categories. The LCCS is used to stratify the primary sampling units (enumeration areas) based on their percent cultivated land
· Four strata's are created for the area frame based on crop intensity 

· Stratum I
crop intensity 75 % or more

· Stratum II
crop intensity 50 to 74 %

· Stratum III
 crop intensity 25 to 49 %

· Stratum IV
crop intensity less than 25 %

The primary sampling units (EAs) are selected by PPS, size being number of segments. The sampled EA are divided to segments of size 40 hectare and two segments are selected systematically from each EA for data collection. Closed segment approach is used, i.e. all the fields (land use) within the selected segment are listed and questionnaire is filled in for each field. Commercial farms are treated separately and an independent survey is conducted for them.
2.2.2 Advantage and disadvantage of area frame methodology

· Advantage

· Saves time

· Appropriate measure of size used

· Easy for supervision

· Total area controlled

· Work load reduced

· Disadvantage

· Satellite imagery and Land Cover Clasification needed

· Method not yet well established 

2.2.3 
Area frame pilot surveys  and comparison with list frame results West Shoa 
pilot survey
Area frame methodology was started in one zone, west shoa zone of oromiya region. 40 enumeration areas and 40 segments (1 segment per EA) were sampled. This survey helped just to check the practicality of area frame. It served like pre test. Segment map preparation, delineation, listing of fields and filling the questionnaire was tested.

The 2009 G.C  pilot survey in oromiya region
In 2009 G.C pilot survey conducted in all zones of oromiya region. By incorporating the recommendations in the west shoa pilot, the 2009 pilot covered all zones of oromiya region. 215 EAs and 430 segments selected (2 segments per EA). The sample allocated to all zones proportionally. In this pilot, improvements in implementing the area frame approach were observed. Looking at the results of the survey, significant differences in the estimate of area occurred b/n the list frame and area frame. Identification of possible sources of the differences was done and recommendations made for the 2010 survey.

The 2010 G.C  pilot survey in oromiya region
The following recommendation in the 2009 pilot survey implemented in 2010 pilot survey

· To clearly measure part of field only within the segment boundary, when the boundary dissects the field

· To prepare the clear manual and give intensive training

· Allocate enough time for data collection

· Prepare clear segment map with clear boundary as much as possible

· To avoid segments of less than 2 % crop land in stratum 4 in nomadic areas

· To identify and exclude commercial farm

In this pilot survey, 239 EAs and 478 segments sampled. Estimate of major crops are found to be comparable for list and area frame except sorghum, coffee and chat. Estimates for number of fields, area under crops and average field sizes at Zone levels compared. Stratum 1 and 2 (high crop land area) working well but stratum 3 and 4 (less crop land area) creates high variability. CV’s compared and area frame CV are high in some areas. Most of the discrepancies in the estimate of the area and CV occurred due to stratum 4 (less than 25 % crop land stratum). The list frame is designed to report at zone level where as region is reporting level for area frame. Due to this comparing the estimates and CV at zone level may not be reasonable.

To improve the CV it was recommended to increase the area frame sample size , to further stratify stratum  4 and also to review the issue of some crop. 

2011 pilot survey

In the 2011 pilot survey, the area frame coverage expanded to two more regions, tigray and amhara. Two zones in each region selected. In this survey the forth stratum is sub divided to two, 2- 14 % crop land and 15 – 24 % crop land and the sample size increased to improve the CV. The data collection for this survey will start soon.

3.   Lessons learned form area frame practice

· The following lessons learned in the implementation of area frame

· Clear satellite imagery needed 

· Land cover classification based on the satellite imagery required. This needs appropriate soft ware and skill for interpretation

· GPS for delineation and measurement of fields required

· Segment map with clear boundary needs to be prepared

· Preparing a clear manual and handling intensive training is important

· Enough time should be allocated for data collection

· When the segment boundary dissects the field, care should be taken to measure only part of the field with in the segment

· Identify the commercial farms with in the segment and exclude them

· Care should be taken to avoid merging of adjacent fields during data collection

· The impact of abnormal weights in some stratum needs to be seen well 

4. Issues of concern

Collecting Socio economic data including livestock and integration with other socio economic survey which uses list frame is one of the major issues to be considered well in area frame application. Conversion (adjustment) factor for list frame and area frame to implement area frame step by step and nomadic areas considerations are also additional issues which needs to be seen well.
Appendix
Table 1 Comparison of area estimate from area frame and list frame at regional level

	
	Area Frame
	Commercial Frams
	List Frame

	Crop
	Arrea(All Obs)
	Area
	Area

	
	Hectars
	Hectares
	

	
	
	
	

	All Crops................ .
	7,360,375
	150,602.93
	6,191,534.74

	Grain Crops.............. .
	5,806,250
	104,789.66
	5,435,862.15

	Cereals.................. .
	5,005,395
	90,327.97
	4,576,386.63

	Teff................... .
	1,260,876.90
	1,177.95
	1,289,405.27

	Barley................. .
	470,881.54
	1,788.25
	513,707.03

	Wheat.................. .
	870,005.10
	52,286.45
	815,975.59

	Maize.................. .
	1,171,189.21
	28,583.83
	1,109,276.03

	Sorghum................ .
	1,140,964.68
	5,924.88
	739,361.26

	Finger millet.......... .
	75,812.75
	306.00
	81,808.99

	Oats/'Aja'............. .
	13,202.16
	1.16
	24,494.31

	Rice................... .
	2,462.97
	259.00
	2,358.14

	Pulses................... .
	508,677
	4,707.39
	552,162.41

	Horse beans............ .
	182811.7202
	690.68
	199,063.27

	Field peas............. .
	77,082.61
	22.58
	77,605.85

	Haricot beans.......... .
	79460.44884
	1,204.06
	112,779.68

	Chick-peas............. .
	81,046.05
	410.55
	85,119.16

	Lentils................ .
	21,236.00
	3.79
	26,560.42

	Vetch.................. .
	55,466.63
	
	40,691.03

	Soya beans............. .
	6,299.23
	2,373.36
	4,835.54

	Fenugreek.............. .
	4,536.46
	0.15
	5,303.58

	Gibto.................. .
	737.80
	-
	203.89

	Oilseeds................. .
	292,178
	9,754.31
	307,313.11

	Neug................... .
	140,307.83
	1,260.36
	158,747.75

	Linseed................ .
	50,328.74
	159.30
	40,778.05

	Groundnuts............. .
	55,008.06
	177.66
	32,967.80

	Sunflower.............. .
	5,711.16
	327.54
	925.73

	Sesame................. .
	40,054.51
	3,577.90
	70,238.66

	Rapeseed............... .
	767.3211235
	4,251.52
	3,655.13

	Vegetables............... .
	51,077
	2,512.52
	50,613.66

	Lettuce................ .
	0
	825.14
	26.19

	Head Cabbage........... .
	1,023.73
	59.51
	1,108.33

	Ethiopian Cabbage...... .
	9,282.15
	31.12
	9,014.54

	Tomatoes............... .
	11,628.72
	925.98
	3,719.79

	Green peppers.......... .
	3,734.76
	0.06
	2,430.18

	Red peppers............ .
	24,979.51
	562.48
	34,284.52

	Swiss chard............ .
	428.37
	108.22
	30.11

	Root Crops............... .
	60,422
	593.45
	83,278.23

	Beetroot............... .
	1,219.68
	5.01
	932.49

	Carrot................. .
	312.47
	108.21
	1,355.60

	Onion.................. .
	13,872.23
	374.51
	12,054.97

	Potatoes............... .
	9,442.45
	81.59
	24,343.19

	Garlic................. .
	6,076.48
	20.75
	4,109.70

	Taro/'Godere'.......... .
	3,617.25
	-
	6,748.83

	Sweet potatoes......... .
	25,881.22
	3.38
	33,733.44

	Permanent Crops.......... .
	1,442,626.05
	41,484.96
	19,962.75

	Avocados............... .
	2,661.05
	19.11
	2,229.05

	Bananas................ .
	13,189.66
	24.89
	10,667.86

	Guavas................. .
	1,426.42
	99.03
	1,081.61

	Lemons................. .
	382.73
	41.24
	95.57

	Mangoes................ .
	2,196.48
	1,902.37
	3,791.54

	Oranges................ .
	558.58
	1,833.12
	1,204.60

	Papayas................ .
	351.57
	162.29
	880.67

	Pineapples............. .
	421.97
	1.23
	11.86

	Chat................... .
	191,111.76
	15.34
	148,532.46

	Coffee................. .
	1,145,381.11
	22,074.64
	351,170.51

	Hops/'Gesho'........... .
	6,963.04
	-
	3,861.81

	Enset.................. .
	45,660.15
	-
	7,390.72

	Sugar Cane............. .
	32,321.54
	11,502.55
	90,862.45


Table 2 Comparison of CV from area frame and list frame
	
	crop
	Area frame CV
	
	List frame CV

	OROMIA Region 
	 Barley 
	        11.00 
	
	          4.44 

	 
	 Maize 
	        11.00 
	          4.69 

	 
	 Sorghum 
	        13.00 
	          6.00 

	 
	 Teff 
	        13.00 
	          2.29 

	 
	 Wheat 
	          8.00 
	          6.22 
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