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Objectives of  the presentation

At the end of this session, the audience will:

• Know the utility of area frame and is able to identify the main
types

• Know the differents steps required to build an area sampling
frame and do a pratical exercise

• Be able to choose between different segment area
methodologies taking into account the reality of the countries

• Know how to avoid the source of non-sampling errors when
designing an area frame

• Be able to make link between census or administrative data
and an area frame
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Outline

1. General concepts and main types

2. Construction and maintenance of an area frame

3. Observation and reporting mode

4. Non-sampling errors in an area frame and Linking
area frame with census or administrative data
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Introduction

• In the agricultural sector, the population of production units
can change very rapidly.
Difficult to keep list sampling frame up-to-date

• An alternative to the use of outdated list sampling frames is
to use the territory as a basis to define an area sampling
frame.

• The territory is more stable than the population of farms or
of agricultural households. Its boundaries are usually
constant, and significant landscape changes are generally
easier to address than changes in the population of farms,
as the stratification can simply be updated.
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General concepts 
and main types of  

sampling units1
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1.1. General concepts and 
definitions
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1.1. Area sampling frames: general 
concepts and definitions

• The first element in defining an area sampling frame is
the geographic delimitation of the geographical zone of
interest (region, district, EA,...). .

• An area frame can be considered a list of area units,
even though the list is often implicit or infinite. The
units may be defined by a geometric grid.

• The specification of the sampling frame includes the
cartographic projection – which is preferably an equal-
area projection.
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• An area frame is a listing of land areas. The listing 
can be done in single or multiple stages. An area 
sampling frame where the ultimate sampling unit is 
either a parcel (segment of land) or a point to 
which a reporting unit of land associated with a 
holding is defined. 

1.1. Area sampling frames: general 
concepts and definitions
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• The main elements of an area sampling frame to take
into account are the definition of the sampling and
reporting units and the variables for the stratification.

• Area frames are well protected against undercoverage,
but this source of bias can appear if the perimeter of
the region excludes some agricultural areas (minor
islands) or more often if some strata are excluded from
sampling because they are supposed to be non-
agricultural, but they contain some agriculture.

1.1. Area sampling frames: general 
concepts and definitions
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• For an effective sampling, the sampling units should be
associated to relevant characteristics (type of crops,
type of land cover etc.) related to the population of
interest

• In an agricultural area frame, typical definitions of
strata can be « agricultural land >60 percent »,
« agricultural land between 30 and 60 percent » etc.

• Another example is using specific crops or crop groups
« irrigated crops > 50 percent », « permanent crops
dominant » or « grassland mixed with cropland ».
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1.1. Area sampling frames: general 
concepts and definitions
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1.2. Main types of  area sampling 
units
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1.2 Area sampling frames: Main types 
of  sampling units

• Pieces of Land (segments);

• Points (in this case, the area frame may be called
point frame);

• Transects;
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1.2. Area sampling frames: main types -
Segments

• Segments are cheaper to define with reference to a
regular grid (which is often square) in the selected
cartographic projection (Gallego, 1995).

• Segments could be also defined by using physical
boundaries (like rivers, roads etc.).

• Some comparisons between square segments and
segments with physical boundaries have been made:
González et al. (1991) conclude that the standard errors
are very similar, and therefore that square segments
are preferable because they are cheaper to define.
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Example of segment with regular grids

1.2. Area sampling frames: main types -
Segments
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PSU with physical boundaries in Italy, with segments delienated within and the SSU 
ultimately selected

1.2. Area sampling frames: main types -
Segments
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How to deal with
this problem?

1.2. Area sampling frames: main types -
Segments
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1.2. Area sampling frames: main types -
Segments shared by two strata

Three alternatives for this problem:

• Adapting the stratification to the sampling grid

• Splitting border segments into pieces that belong to 
different strata

• Keeping only the largest one among these pieces
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1.2. Area sampling frames: main types -
Segments shared by two strata
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1.2. Area sampling frames: main types -
where the segment is not appropriate

• Segment sampling is more appropriate in countries 
where farms or parcels are large

• In the case of some developing countries (example
of some african countries), segment area frame is
not appropriate because the farms are small

• As a result, the construction of the segment area 
frame becomes very heavy in terms of time and 
cost
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1.2. Area sampling frames: main types -
Points

• Area frames of points have been widely used for forest
inventories.

• For agricultural and land cover surveys, there are
several important examples in Europe: the French TER-
UTI survey (FAO, 1998), operational since the 1960s,
BANCIK in Bulgaria (Hristoskova, 2003; Eiden et al.,
2002) and the EU’s LUCAS survey, with the sampling
scheme applied in 2001 and 2003.

• All of these use a two-stage sampling design.
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- Example of a second stage-
sampling

- A grid of points (secondary
sampling units) is sampled inside
a square segment (first-stage 
sampling unit)

1.2. Area sampling frames: main types -
Points
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1.2. Area sampling frames: main types -
Points
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1.2. Area sampling frames: main types -
Points
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• Transect surveys are often used for environmental and
forest surveys, e.g. to estimate the total length of linear
landscape elements such as hedges or stone walls;

• Some experiments have been performed in the agricultural
context, with samples of long and relatively thin stripes of
which aerial photographs are acquired (Jolly and Watson,
1979; Dancy et al., 1986; Reinecke et al, 1992).

• For specific landscapes with blocks of thin stripes, point
sampling can be combined with transects perpendicular to
the stripes for crop area estimation by means of direct
observations.

1.2. Area sampling frames: main types -
Transects
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• Example of sample stripes in 
Sudan

• The stripes are observed with
aerial photographs

1.2. Area sampling frames: main types -
Transects
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1.2. Area sampling frames: main types -
Transects
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1.2. Area sampling frames: main types -
Transects
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1.3. Some Issues when dealing with 
an area frame
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1.3 Practical issues: Example from Gallego
et al.

• Point 3 fell on woodland and point 2 on 
a build area. They will generate two
zero-valued records in the farm file

• The farm correspondant to point 1 has 
other fields in the segment, that will be
implicitly included in the survey, but 
the enumerator will not need to find
out if these field exist

• Point 4 and 5 belong to the same farm, 
that will appear twice in the farm file
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1.3 Practical issues: Example from Gallego
et al.
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1.3 Area sampling frames: other issues

• Could be costly for the first time due to image 
acquisition, photo-interpretation etc.

• Human resources required for the interpretation of 
images
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Construction and 
maintenance 

techniques of  an area 
frame2
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Construction and maintenance techniques 
of  an area frame : Outline

2.1 Stratification in area frame

2.2 Multi-stage and multi-phase sampling

2.3 Systematic sampling

2.4 Examples of Ethiopia and Brazil
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2.1 Stratification in area frame
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2.1 Area sampling frame: Stratification

• The stratification of an area frame is generally based on
the geo-referenced features that can be observed on
the land, possibly by means of image analysis or photo-
interpretation.

• Additional strata may be defined for specific crops or
crop groups that are usually stable on the land.

• The range of conceivable strata labels is very wide.
Therefore, if a division of the territory into geographic
units is used as the basis for a Master Sampling Frame,
the unit should be characterized by a set of variables



36

2.1 Area sampling frame: Stratification

• In practice, the information on the variables that
characterize the frame units is likely to be far from
perfect, but this does not mean that the
stratification will be inefficient.

• The strata boundaries should follow the geometry
of the segments, in particular for segments with a
regular (square) shape. Segments with physical
boundaries can be delineated at a later stage,
respecting the strata boundaries.
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2.1 Area sampling frame: Stratification

• In this example, segments are 
constructed with a map

• After, the map (with the 
segments) is overlaid on a land 
cover map

• This step is to classifiy the 
strata
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2.2. Multi-stage and multi-phase 
sampling
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2.2 Area sampling frame: Multi stage 
sampling

• A two-stage point sample survey can be seen as a
segment survey with an incomplete observation of
segments.

• In the first stage, a sample of area units (PSUs) is
selected. In the second stage, a sample of points is
drawn in each PSU selected in the first stage.

• In this case, the PSUs will be segments, but small
administrative units (EAs) can be also used.
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• The idea of multi-phase (most often, two-phase sampling)
sampling is linked with the principle of the Master Sampling
Frame;

• In two-phase sampling, a large sample is selected in the first 
phase; 

• This first-phase sample or pre-sample is generally stratified
by means of a procedure that is more statistically efficient
than a stratification system applied to the full area frame. If
this happens, and the first-phase sample is sufficiently large,
this large sample can be a good master sample, or a basis
for one.

2.2 Area sampling frame: Multi stage 
sampling
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• Two-phase sampling is particularly useful for non-
clustered point sampling.

• Typical examples are the Italian AGRIT survey (since
2002) and the Eurostat LUCAS survey (since 2006).

• The first-phase sample (which usually comprises a very
large number of points) is subsampled in the second
phase with a rate that depends on the strata, such that
most of the final sample is concentrated on the strata
with the highest priority.

2.1. Area sampling frame: Multi phase 
sampling
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2.3 Systematic sampling
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2.3 Area sampling frame: Systematic 
sampling

• Systematic sampling is often applied in list frames: the
elements of the frame are sorted in accordance with a
given criterion and the sample contains the elements 𝑖𝑖,
𝑖𝑖 + 𝑘𝑘, 𝑖𝑖 + 2𝑘𝑘, etc., where 𝑖𝑖 is random and the step 𝑘𝑘 is
adjusted to obtain the targeted sample size (i between
0 and k);

• The efficiency of systematic sampling depends on the
degree of auto-correlation between neighbouring
elements: it avoids elements that are excessively close
to each other and the corresponding redundancy of
information, measured by auto-correlation.
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• In area frames of segments with physical boundaries,
systematic sampling is sometimes applied by ordering PSUs
in a serpentine arrangement; however, this does not
necessarily avoid neighbouring elements from being present
in the sample.

• The main disadvantage of systematic sampling is that there
is no unbiased estimator of the variance; however, the
ensuing practical implications are limited.

• When the results of a sampling survey are politically
sensitive and there is a risk that stakeholders may not
accept them, systematic sampling has the advantage of
being more easily traceable.

2.3 Area sampling frame: Systematic 
sampling
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2.4 Examples of  Ethiopia and 
Brazil
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2.4 Area sampling frame: The Ethiopian 
area frame

• In the area frame approach implemented by Ethiopia, 
the observations units are territorial sub divisions 
instead of list of households/Holders/Holdings

• Enumerations areas are used as PSU and segments of 
size 40 hectares are used as secondary sampling units

• The land is stratified in to land cover categories in 
compliance with the land cover classification which is
used as a basis for the development of area frame. The 
LCCS (Land Cover Classification) is used to stratify the 
primary sampling units (enumeration areas) based on 
their percent cultivated land. 
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• Two inputs, enumeration area maps and a land cover
map, are used to develop the area frame

• The EAs which are the PSUs were delineated for the 
purpose of the Population and Housing Census. The 
criteria to delineate an EA were to have 150-200 
households in rural area.

• Topo-sheet was used as a base map and the GPS 
readings for the EA corners (turning points) were 
plotted on the topo sheet. Then the EA map was traced 
from the topo- sheet. The enumeration areas are geo 
referenced. 

2.4 Area sampling frame: The Ethiopian 
area frame
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2.4 Area sampling frame: The Ethiopian 
area frame
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• Four strata 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 % 

2.4 Area sampling frame: The Ethiopian 
area frame



50

• The primary sampling units (Eas) are selected by 
PPS (proportional probability sampling), size being 
number of segments.

• The sampled Eas are divided into segments of size 
40 Ha and two segments are selected
systematically from each EA.

• Close segment (will be discussed later) were used

2.4 Area sampling frame: The Ethiopian 
area frame
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• Results obtained for OROMIA region:

Crop Area (ha) CV

Barley 472,631 11.00

Maize 1,248,631 11.00

Sorghum 1,118,824 13.00

Teff 1,517,239 13.00

Wheat 859,627 8.00

2.4 Area sampling frame: The Ethiopian 
area frame
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Lessons learned:
• Clear satellite imagery needed
• Land cover classification based on the satellite imagery required. This 

needs appropriate software and skill for interpretation
• GPS for delineation and measurement of fields required
• Segment map with clear boundary needs to be prepared
• Enough time should be allocated for data collection
• Commercial farms should be be identified and treated separately
• 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
• The treatment of stratum with less cropland should be seen well

2.4 Area sampling frame: The Ethiopian 
area frame
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Field work in Brazil: Stratification in Goiana, segments of 49 ha

2.4 Area sampling frame: Example of  
Brazil
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Goiana Sampled segment

2.4 Area sampling frame: Example of  
Brazil
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Brazil – Santos Dumont - Sample

2.4 Area sampling frame: Example of  
Brazil
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Challenges:
• Difficulty in localizing the selected segments
• Deficiencies in roads and paths, making it difficult

to access selected segments
• Difficulty on localizing respondants
• Difficulty in determining the existance of the 

household/headquarters
• Difficulty in updating the strata for the area frame 

and prepare fielwork materials

2.4 Area sampling frame: Example of  
Brazil
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NEXT………

• Practices
 Construct an area sampling frames: segments with

physical boundaries

Construct an area sampling frames:  segments with
grids

Construct an area sampling frames: points



58

NEXT………

• What should we consider for the observation?

• Should we consider all the holding if it is part of 
two segments?
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Observation and 
reporting mode3
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Observation and reporting mode: Outline

3.1 Direct observations

3.2  Sampling farms using area frame
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3.1. Direct observations
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3.1 Direct observations: Introduction

If you were instructed to collect data using an area 
frame (or respond) in the cases below, what should be 
your best approaches? (5 min exercise)

• Distribution of the number of species (cattles, goats, sheeps) 
passing through a point (e.g. a well) between 10 am and 11 am

• Farmers’ agricultural environmental practices in their cocoa farms

• Accurate land area under crop for a specific crop
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• Direct observations protect against subjectivity, but
limit the types of data that can be collected.

• Direct observations are relatively easily performed for
crop area estimation if appropriate graphic material
and GPS devices are provided to the enumerators.

• Area frame surveys with a sample of segments require
plot area data. This can be the area reported by the
holder, if it is collected and deemed reliable. In direct
observation mode, the survey usually involves
delineating fields using an ortho-photo or satellite
image as a background.

3.1 Direct observations
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• In the case of point sampling, measurement of the field
or plot area is not necessary for crop area estimation.

• For this purpose, only the area of the stratum and the
proportion of points that fall in a certain crop are
needed.

• However, if the direct observations are combined with
an interview with the holder to estimate the other
parameters, it is recommended that the plot in which
the point falls be measured to compare the area with
self-reported data.

3.1 Direct observations
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• Direct observation is more problematic for yield estimation,
especially when the yield is heterogeneous within a given
field.

• Authorization by the farmer may be necessary to collect a
crop sample, which requires an investment of time to locate
the farmer.

• In some countries, direct observations without previous
contact with the farmer may be perceived negatively by the
population. These observations may even be unwise for the
enumerator’s security. In these cases, the advantages of
direct observations may be debatable, but combining and
comparing results from direct observations and farm
surveys improves the quality control of both surveys.

3.1 Direct observations
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• Wrong location of the enumerators on the ground 

• Wrong identification of crops

• Unsuitable observation date 

• A major bias can also be introduced if only one visit per year is made in 
areas where the proportion of double or multiple cropping is significant

• In some countries, enumerators face difficulties in reaching the fields or 
even a point from which the field can be seen (e.g. in the case of large 
properties with restricted access).

• Width of linear elements

• Improper modifications of the sampling scheme

3.1 Direct observations: Potential biases
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3.2 Sampling farms using an area 
frame
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3.2 Sampling farms using an area frame

• Farms can be sampled through an area frame (FAO,
1996 and 1998; Gallego et al., 1994); however, the
identification of farmers linked with the points or
segments sampled may be costly.

• There are alternative approaches and estimators
for designing area frames for farm surveys:
Hendricks et al. (1965); FAO (1996); Gallego et al.
(1994 and 2013); (FAO, 1996 and 1998)
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Open segment:

• A farm is selected if its headquarters is within a sampled
segment

• The terms « headquarters » must be defined carefully. For
agricultural households, the dwelling is a possible criterion

• The selection probability of the farm is the selection
probability of the associated segment

• The number of farms per segment can be very hetegeneous

3.2 Sampling farms using an area frame
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Example of agricultural landscape with some farm headquaters (open segment)

3.2 Sampling farms using an area frame
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Open segment:

• When area frame are based on geometric grid, the
open segment approach requires adoption of a
particularly precise rule on the reference point in
locating the dwelling (e.g. main entrance door)

• Otherwise, the headquarters may be split by yhe
boundaries of two segments (example Farm 1 in the
previous figure)

3.2 Sampling farms using an area frame
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Closed segment:

• In the closed segment, the reporting unit is the tract, the
part of the farm’s fields with the segment

• This approach is problematic because the farmer does not
always have a precise information on the target variables
referring to the field (s) inside the segment

• If the the segment is defined by means of a geometric
grid, the farmer’s answers become more difficult

• Close segment is not recommended for surveys that
involve an interview with the farmer

3.2 Sampling farms using an area frame
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Tracts inside a square segment (closed segment)

3.2 Sampling farms using an area frame
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Weighted segment
• When there is insufficient information on how an additive

variable 𝒀𝒀 is distributed in a farm, the difficulty of reporting 𝒀𝒀
for a tract can be bypassed using the weighted segment
approach.

• The area under a given crop, the production, the amount of 
fertilizer used, etc. are examples of additive variables. Yield is 
not an additive variable.

• The area of the tract corresponding to Farm 𝑘𝑘 in the sampled 
segment is called 𝑇𝑇𝑗𝑗𝑗𝑗. The total area of land operated by Farm 
𝑘𝑘 is 𝐴𝐴𝑗𝑗 and 𝑦𝑦𝑗𝑗 is the total for the farm of each variable being 
measured – area of maize, number of animals, income, etc.

3.2 Sampling farms using an area frame
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• The weighted segment attributes to the tract a part of the additive
variable that is proportional to the area

𝑥𝑥𝑖𝑖𝑗𝑗𝑗𝑗 =
𝑇𝑇𝑗𝑗𝑗𝑗
𝐴𝐴𝑗𝑗

𝑦𝑦𝑗𝑗

• This approach creates a fictitious variable 𝑿𝑿 that is uniformly
distributed in the farm area 𝐴𝐴𝑗𝑗 and that has, by definition, the same
total value as 𝒀𝒀 for each farm.

• The total values of 𝑿𝑿 and 𝒀𝒀 also coincide for an administrative region 
if it is accepted that each farm has fields in only one administrative 
region. This assumption is usually not exactly true.

Weighted segment

3.2 Sampling farms using an area frame
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Sampling farms (tracts) inside a square segment

3.2 Sampling farms using an area frame
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Sampling farms (tracts) inside a square segment

• The Horvitz-Thompson estimator for the total of 𝑿𝑿 in segment 𝑗𝑗 is

�𝑋𝑋𝑗𝑗 =
1
𝐹𝐹𝑗𝑗
�
𝑗𝑗=1

𝐹𝐹𝑗𝑗 𝑥𝑥𝑗𝑗𝑗𝑗
𝜋𝜋𝑗𝑗𝑗𝑗

=
1
𝐹𝐹𝑗𝑗
�
𝑗𝑗=1

𝐹𝐹𝑗𝑗 𝑇𝑇𝑗𝑗𝑗𝑗
𝐴𝐴𝑗𝑗

𝑦𝑦𝑗𝑗
𝑈𝑈𝑗𝑗
𝑇𝑇𝑗𝑗𝑗𝑗

=
1
𝐹𝐹𝑗𝑗
�
𝑗𝑗=1

𝐹𝐹𝑗𝑗 𝑈𝑈𝑗𝑗
𝐴𝐴𝑗𝑗

𝑦𝑦𝑗𝑗

• where 𝑇𝑇𝑗𝑗𝑗𝑗 is the area of farm 𝑘𝑘 in segment 𝑗𝑗 (tract), 𝑈𝑈𝑗𝑗 is the total
area of farm 𝑘𝑘. The probability of selecting segment is 𝐹𝐹𝑗𝑗. The result
is later extrapolated to estimate the total for the stratum and for the
region of interest. According to the formula above, the area of the
tract need not be computed; however, this approach requires the
total agricultural land in the segment.

3.2 Sampling farms using an area frame
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Sampling farms (tracts) by points

3.2 Sampling farms using an area frame
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Non-sampling errors and 
linking area with census 

or administrative data4
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Non-sampling errors and linking area with 
census or administrative data: Outline

4.1 Non sampling errors in an area frame

4.2 Linking area frame with census or administrative
data
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4.1 Non-sampling errors in an area 
sampling frame
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4.1. Non-sampling errors in an area 
sampling frame

• As stated previously, an area sampling frame usually
has a negligible undercoverage of farms that cultivate
land or manage pastures (owned or rented).

• The main source of bias is linked to farms with livestock
that use common pastures – in particular nomadic
livestock – although this is not the only source of bias.

• However, an insufficiently careful management of the
frame can introduce significant bias. The most
important source of bias is probably the exclusion, from
the sampling process, of strata labelled as purely non-
agricultural.
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Two causes of non-sampling errors related to closed segments:

1) Small areas of waste within fields: Because of the scale of the
photograph, accounting for areas of waste less than 1 acre is
particularly difficult. These small waste area are usually not visible on
the photograph and generally cannot be observed from the actual
location of the interview.

2) Areas where cattle and sheep roam freely through open gates and
cross tract or segment boundaries: In this these situation, the operator
may not know the exact location of the livestock at the time of the
interview.

A major advantage of closed segment estimates is their ability
to decrease any bias caused by non-response

4.1. Non-sampling errors in an area 
sampling frame – Closed segments
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Four types of non-sampling errors occur for open segment estimates:

1) Incorrect application of the “headquaters” rule: Although application of this
rule is straightforward for farms run by individuals, the identification of
headquarters can become difficult for partnerships, corporations, and managed
farms where enumerators need to ask a series of questions to eliminate
potentiel duplicate reporting

2) Underestimation of the farm population: This error probably arises because the
headquarters of farm operators may be inadvertently missed in more densely
population

3) Underreporting of farm values: Farmers tend to forget about parcels of rented
land not contiguous with the main part of their farm and about parcels of
woodland or wasteland under their control, but considered “non-agricultural”

4) Undereporting of livestock data: A farmer tends not to report livestock on the
farm that are owned by someone else. A farmer also tends to report livestock
owned by the farmer, but located on someone else’s land

4.1. Non-sampling errors in an area 
sampling frame – Open segments
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• An example of risk management practice that can introduce
significant bias is the « extended segment »

• A regular grid (in this case, square segment) is used to define
sampling units

• But when a segment is sampled, the observation unit is defined
considering the full parcels for all plots that intersect the square
segment

• The overestimation is obvious when an expansion factor of the
type (N/n) is used. The bias is less obvious but still significant if
correction factors are not applied to compensate for the increase
in segment size

4.1. Non-sampling errors in an area 
sampling frame – Extended segment
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Example of an “extended segment”

4.1. Non-sampling errors in an area 
sampling frame – Extended segment
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4.2 Linking area frames with census 
or administrative data
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4.2 Linking area frames with census or 
administrative information: the use of  EAs

• Enumeration Areas (EAs) are generally associated with 
a delimited territory and can thus be considered to 
define an area sampling frame.

• However, if the specific characteristics of an area frame 
are not used, the set of EAs can be considered as a list 
frame. 

• A sample of n EAs is selected in the first stage, usually 
with some type of PPS where size does not necessarily 
refer to the EA’s geographical area.
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• In this context, size may refer to the number of
farms or to the agricultural area. If it is desired to
sample EAs with a probability proportional to the
geographic area or to the agricultural land, an area
frame approach can be used.

• For example, a systematic sample of points (a 
square grid with a 10 km or a 20 km step may be an 
option) can be chosen; this will ensure a relatively 
homogeneous geographic distribution.

4.2 Linking area frames with census or 
administrative information: the use of  EAs
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Several sampling rules are available:
• All the EAs on which a grid point falls are selected.

• A more reasonable criterion may be sampling with a probability
proportional to the agricultural land.

• It may be preferred to assign a higher probability to EAs with a
greater share of high-value agricultural products, e.g. irrigated land
or permanent crops.

• An EA can be considered as a large segment of an area frame.
However, due to the EA’s large size, the use of the traditional open,
closed, and weighted segment methods without subsampling of
farms is likely to be very inefficient. Subsampling farms thus becomes
necessary.

4.2 Linking area frames with census or 
administrative information: the use of  EAs
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• One of the advantages of using EAs as PSUs both as list frames
and as area frames is the frequent existence of relevant data for
all EAs in the country, such as expert reports on crop area.

• These figures may be subjective, to a certain extent; however,
they constitute a valuable source of covariates that can be used
with more objective data estimated for a sample of EAs.

• The US was one of the first countries to successfully use an area
frame in agricultural surveys. Its experience is briefly described in
Annex C (in the handbook), along with those of Brazil, China,
Ethiopia, Guatemala, and the EU’s Joint Research Centre MARS
and LUCAS projects.

4.2 Linking area frames with census or 
administrative information: the use of  EAs
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Sampling frame Sampling unit Reporting unit Items of interest

Listing of segments of 
land or points

Single-stage: land 
segment or point is

sampling unit

Land segment or point 
and data collected by 
observation or 
measurement

Crop areas, livestock on 
land segment or parcel
associated with the point

Farm or holding usually
associated with land 
segment or parcel
containing the point

Land, livestock, 
economic, and social
variables associated with
the farm or household-
holding

Two-stage: listing of large 
blocks of land (PSUs). List 
of segments of land or 
poitns in selcted PSUs. 
Land segment segment
or point is sampling unit

Same as above Same as above
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• Decision should be taken about the way
observations should be done

• Non-sampling errors should be taken into account
when designing the survey and they are related to 
the type of area frame units
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