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Objectives of  the presentation

 Inform the audience about how to build an MSF using 
list Frame.

 Discuss about main issues from the use of list Frame.

 Provide guidelines for maintaining and updating list 
Frame.
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Outline
1. Using list frames to build Master Sampling 

Frames

2. Main issues arising from the use of list frames to 
build MSF frames and how to address them

3. Maintaining and updating list frames
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Using list frames to 
build master 

sampling frames1



5

1.1 Introduction

What is a sampling frame ? (Reminder)

• A sampling frame is any list, material or device that delimits, 
identifies and allows access to the elements of the target 
population (e.g. list of agricultural households, land cover maps…)

• A sampling unit is the unit of selection from the sample frame 
(e.g. farms, households, enterprises, and land areas) 

• The listing of population units can be determined through one-
stage or two-stage enumeration process
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1.1 Introduction
What is a sampling frame ? (Reminder)

Listing through a one-stage enumeration process
• Single-stage sampling designs offer the greatest variety of sampling 

methods, but are probably the most expensive to construct and maintain.
• It is also difficult to keep the large lists of names updated, which means that 

the population coverage declines over time.

Listing through a two-stage enumeration process
• When using two-stage methods, the first stage defines PSUs (EAs, 

administrative areas,…) then, listings of farms, households, or segments of 
land are identified in the selected PSUs

• The frame is complete at the first stage of selection if all PSUs have a 
known probability of being selected. The frame is also complete at the 
second stage if the list of SSUs are frequently updated in the selected PSUs.
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• Example 1

Frame: Listing of farms
(agricultural holdings)

Sampling units: Farms
(agricultural holdings)

Single-stage: Listing of farms obtained
from an exhaustive agricultural census, population 
census or administrative registers

Two-stage:
Stage 1: Listing of census EAs or administrative areas 
(PSUs) and
Stage 2: List of farms from census/administrative 
registers in selected PSUs

Two-stage:
Stage 1: Listing of census EAs or administrative areas 
(PSUs)
Stage 2: List of farms from ad hoc exercise of 
canvassing the selected PSUs

1.1 Introduction
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Frame: List of 
agricultural households

Sampling units: 
Agricultural households

Single-stage: Listing of agricultural households
obtained from an exhaustive agricultural census, 
population census or administrative registers

Two-stage: 
Stage 1: Listing of census EAs or administrative 
areas (PSUs)
Stage 2: List of agricultural households from
agricultural or population census/administrative 
registers in selected PSUs

Two-stage:
Stage 1: Listing of census EAs or administrative 
areas (PSUs)
Stage 2: List of agricultural households from ad hoc 
exercise of canvassing the selected PSUs. 

1.1 Introduction

• Example 2
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• Example 3

Frame: List of commercial
agricultural enterprises or 
large land holdings
Sampling Units: Agricultural 
enterprises and large land 
holdings

Single-stage: List of enterprises (due to the 
small number) defined through a national 
listing or administrative registers

1.1 Introduction
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What is a list frame (reminder)

• List frame is a list of all those within a population who can be sampled, and may include 
individuals, households, institutions…

• In agricultural statistics, list frames are lists of farms and/or agricultural households 
obtained from agricultural or population censuses and/or administrative data. It is to be 
noted that the ultimate sampling units are lists of holdings or agricultural households.

• Combination of list frames is used to cover the holdings in both the household and the 
non-household sectors. 

• The main strategies proposed include:
 List frame based on the population census;
 List frame based on the agricultural census;
 List frame based on the business register of farms;

1.1 Introduction
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1.2 Using Population and Housing 
Census data to build an MSF
• The main challenge in building a sampling frame is to obtain a listing of 

units from which the sample is selected. 
• In the case of list frames, the ultimate sampling unit is the farm or farm 

household. 

• Therefore, identification of farm households is a critical step. Since the 
Population and Housing Census (PHC) provides a complete enumeration 
of all households and population in a country, it is a unique source for 
building list frames in most countries.

• The population and housing census can be a very good source of 
information for constructing an agricultural census frame for countries 
where households are the main agricultural producers.

• However, the PHC might not be a good option for creating a complete 
MSF if most of farm activities are performed by non-household farms.



12

• In all countries, the PHC usually includes items on labour that can be 
useful in identifying own-account agricultural production.

• There are severe limitations upon the use of such limited items 
(FAO/UNFPA, 2011).

• This approach is usually not recommended, since it is difficult to produce 
an accurate or complete list of farm households

• However, when it is not possible to include dedicated agricultural items 
in the PHC, this approch may still be useful as a starting point for the 
listing exercise of the agriculture census.

1.2 Using Population and Housing census 
data to build an MSF – Traditional PHC
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The WCA (2010) and WCA (2020) provides recommendations to use the
household frame from the PHC as a starting point for the list frame of the
agricultural census:
• At the PSU level the information from the population and housing census 

would provide a list of EAs and the number of households in each EA.
• At the SSU stage the list of households enumerated in the population 

and housing census could be used as a starting point. Each household in 
the SSU would be asked some screening questions to identify 
households that fall within the scope of the agricultural census (in other 
words households engaged in self-employed agricultural production), 
and then ask all of those households some questions to identify 
individual agricultural holdings.

• Enumerate each agricultural holding for the list frame or agricultural 
census (FAO, 2005).

1.2 Using Population and Housing census 
data to build an MSF – Traditional PHC
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• When constructing list frames for agricultural censuses and surveys using
the PHC as a basis, countries should be aware that timing and
operational issues are of key importance.

• The agricultural census frame may be required immediately after the
PHC, and special operational or data processing arrangements may need
to be made.

• One solution is to have a joint pre-census fieldwork phase to identify
households for the PHC and farm households for the agricultural census.

1.2 Using Population and Housing census 
data to build an MSF – Traditional PHC
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• In all countries, the PHC usually includes items on labour that can be 
useful in identifying own-account agricultural production. 

• Own-account agricultural production covers both households 
producing mainly for final use by the household or primarily for sale. 

• These data enable “farm households” to be identified as households 
if some member or members manage an agricultural holding.

1.2 Using Population and Housing census 
data to build an MSF – Traditional PHC
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• There are severe limitations upon the use of such limited items 
(FAO/UNFPA, 2011). However, they can be useful when it is not 
possible to include dedicated agricultural items in the PHC. 

• This approach is usually not recommended, since it is difficult to 
produce an accurate or complete list of farm households. 

• Nevertheless, it may still be useful as a starting point for the listing 
exercise of the agriculture census.

1.2 Using Population and Housing census 
data to build an MSF – Traditional PHC
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• The use of existing employment data in the PHC is not
recommended because of possible under counting of the farm
households.

• The following reasons are the basis for this underestimation:
 The "main occupation" item alone does not capture all agricultural work.
 Seasonality of agricultural work.

• By asking only about the main occupation, those working in
agriculture as a secondary occupation may not be reported.

1.2 Using Population and Housing census 
data to build an MSF – Traditional PHC
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• Given the limitations of the approach described above, a growing number 
of countries are collecting agricultural data during the PHC.

• That can be used to better identify farm households and provide a list of 
EAs with information on the number of farm households.

• During the PHC, the country is divided into EAs in which a complete 
enumeration of all households is conducted.

• A considerable amount of preparatory work is dedicated to preparing EA 
maps with precise boundaries; in many countries, these maps are produced 
in digital format.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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• When relevant agricultural data are collected and processed, as explained 
above, a complete list of all farm households (with their geo-referencing 
coordinates, if included in the PHC questionnaire) will be available. 

• Given the complete coverage of all households during the PHC, both the 
farm households located in rural areas and those in urban areas will be 
identified.

• The farm households are identified by inquiring whether they are engaged 
in own-account agricultural production activities. This can be done by 
including two basic items:

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Basic Item 1: Own-account agricultural production. 

• Own-account agricultural production identifies those households engaged 
in agricultural production for own final use by the household, whether for 
sale or own consumption. 

• This will identify whether the household is a farm household. To cover the 
areas recommended by the WCA, this should comprise agriculture (which 
covers crops and livestock). 

• The areas of aquaculture and on-farm forestry activities can also be 
included. 

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Basic Item 2: Measure of farm size. 

• This item gives an indication of the size of the holding. It usually refers to 
the area of the land or to the number of plots used for agricultural 
purposes; or number of livestock of different types.

• In some countries, the measures of area and size are not well known to 
farm householders. 

• In these cases, it is better to refrain from including an item on measure or 
farm size, as the data may be inaccurate and may cause difficulties for 
respondents. 

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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• FAO/UNFPA (2011) discusses in detail the conceptual and operational issues
relating to the different statistical units in a PHC (demographic household)
and an Agricultural Census or Survey (Agricultural Household and Holding) is
provided.

• Different scenarios are discussed, including one-to-one correspondence and
all other cases.

• Below the example from Burkina Faso

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Mapping holdings in the agriculture census to households in the 
population and housing census (experience from Burkina Faso)
• In the General Census of Agriculture (GCA), the definition of 

agricultural household adopted was: 
“Any household which declared during the General Population and Housing 
Census (GPHC) 2006 as having engaged in at least one of the following activities: 
temporary crops (rain-fed crops, horticulture), livestock or arboriculture”.

• For the GPHC, the demographic household was defined as: 
“a unit consisting of a couple with their unmarried children living in the same 
home”.
A household may consist of one person.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Mapping holdings in the agriculture census to households in the 
population and housing census (experience from Burkina Faso)
• In the questionnaire, every demographic household forming part of

the agricultural holding was given a code subsidiary to that of the
demographic household which was coordinating the agricultural
activity of that holding.

• Demographic households were grouped to form one “agricultural
household” using this subsidiary code.

• The head of the demographic household that coordinates the
agricultural activities of the group is considered to be the head of the
“agricultural household”.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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• In most countries, where a multistage survey design is used, the 
list of EAs should be considered as an MSF.

• In this case, the list of all EAs and associated agricultural 
characteristics (ex: number and size of farm households) can be 
used to build an MSF for selecting the PSUs. 

• Sometimes, it may be necessary to combine the EAs from PHCs 
in which the number of farm households is too small, to form a 
new unit; some EAs can be deleted if they do not contain farm 
households. 

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling 
design
• In a multi-stage sampling design (which is usually used in 

agricultural surveys), the identification of the clusters that will 
constitute the primary stage (or sampling) units (PSUs) is 
paramount regarding the design’s efficiency.

• Theory establishes that PSUs should be as internally 
heterogeneous as possible – with respect to the variables of 
interest –In this respect, a previous stratification of PSUs is 
often necessary to build groups of PSUs as similar as possible.

• Then, the PSUs should strive to capture the variability of the 
population within each stratum.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling 
design
• In defining the PSUs, the practitioner may choose from various “candidates”,

such as:

• EAs from the population census; EAs from the agricultural census; and
administrative divisions such as Municipalities, Districts or Settlements.
Also, ad-hoc PSUs could be constructed, as in the case of area sampling.

• Therefore, the question is: which of the possible clusters of sampling units 
should be used as PSUs? Some general guidelines follow:

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling design
1.The first question relates to costs, and field costs in particular. 
• The decision to use a multiple-stage sampling design is usually based on the fact 

that the main component of the survey cost consists of the cost of traveling to 
the PSU.

• In such cases, it would be desirable to have a “small” sample size of PSUs and a 
“bigger” sample of SSUs. If this is the case, it is advised to attempt to select, as 
PSUs, the subdivisions of the population that best reproduce the characteristics 
of the variables in the population.

• Naturally, if the PSUs are more homogenous internally, a small sample of SSUs 
and a bigger sample of PSUs will be required and, again, costs should be 
considered carefully.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling design
2.The pre-stratification of existing PSUs can make a great contribution to the accuracy 
of final estimates. Within each stratum, different sampling schemes can be applied 
depending on the variables’ characteristics.

3.The analysis must also take into consideration the “overall picture” of the items of 
interest in the country. 
• For example, if a particular crop is concentrated in a small area, it would very 

efficient – for estimating parameters related to that crop – to define that area as one 
PSU to be selected with probability equal to 1. (Take all strata)

• The same idea may be applied to remote areas with few farms, which can also be 
selected with probability equal to 1. In this case, due to the difficulty of access, 
special handling of the SSUs – including the use of previous data or satellite imagery 
– is necessary

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling design
4. Another point that deserves analysis is the size of the PSU.

• The literature provides criteria for determining the PSU’s “optimal size” (see 
for example, FAO, 1989; Cochran, 1953; or Sukhatme & Sukhatme, 1970). 

• In practice, however, statisticians should use the existing lists of PSUs 
(administrative lists of villages or districts, or of EAs, from the population or 
the agricultural census). 

• In addition, agricultural surveys are multipurpose in nature, such that a 
compromise among different “optimal sizes of PSU” is usually needed.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling 
design
5. PSU boundaries must be well-defined and identifiable in the 
field.
Clear and up-to-date maps, along with the geo-referencing of 
at least four points in the PSU boundary, greatly contribute to the 
identification of the appropriate PSU.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling design

Most countries observe the following rule in defining the size of EAs for 
population or agricultural censuses:

⁻ The size of the EA should be approximately the number of units that one 
enumerator would be able to visit during the period of the field work.

⁻ Country practices show that population and housing censuses have EAs of 
about 120-150 households, while agricultural census EAs contain proximately 
80-100 farms. 

⁻ It is desirable that the PSUs in an MSF be the same EAs; this means that 
agricultural census EAs should be the same as those of population censuses (it 
reasonable for120-150 households in rural areas to contain 80-100 farms…) and 
these EAs would be the PSUs in the MSF.

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Guidelines for choosing PSUs in a multiple-stage sampling 
design
• In most countries, two-stage sample designs are used. The MSF for the first 

stage is the list of all EAs, adjusted as indicated above with the number of 
agricultural households (as an indication of size). 

• A random sample of EAs is selected (usually with PPS) and screened to 
obtain the second stage frame, which is an updated list of agricultural 
holdings and used as MSF. 

• Data collected on agriculture can be used as an auxiliary variable to improve 
survey design (create strata, determine sample size, allocation to strata, and 
choice of method of selection).

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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• In summary, the agricultural data collected in the PHC can be 
used to derive two types of MSF: 

o a list of all farm households from selected PSUs (second stage MSF),

o a list of enumeration areas with information on the number of farm 
households (first stage MSF),

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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Examples and illustrations

Exemples_MSF\1411_integration_modalities_proscons.pdf
Exemples_MSF\Fiche du module agricole RGPH.pdf
Exemples_MSF\1411_list_of_countries.pdf.doc
Example of MOZAMBIQUE

1.2 Using Population and Housing census data 
to build an MSF – PHC with an agricultural 
module
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1.2 Example: MOZAMBIQUE - Agricultural 
questions in 2007 PHC

Mozambique conducted its Population and Housing Census in 2007. It included an 
agricultural module (Section G) in the population census household questionnaire. The 
questions were as follows:

⁻ G 1: Does any member of the household practice agriculture for himself?  Yes/No
⁻ G2: Does the household have any tank for aquaculture?  Yes/No If yes, how many?    -----
⁻ G3:  Does any member of the household practice fishing through traditional methods? Yes/No
⁻ G4: Does this household have cashew trees?         Yes/No   If yes, how many?   ------
⁻ G5: Does this household have coconut trees?        Yes/No If yes, how many? ------
⁻ G6: How many animals does this household have?              
⁻ G 6.1 Cows/Bullocks ------
⁻ G 6.2 Goats ------
⁻ G 6.3 Sheep ------
⁻ G 6.4 Pigs ------
⁻ G 6.5 Chicken ------
⁻ G 6.6 Ducks ------

These questions allowed identification of Agricultural Holders and provided additional 
auxiliary data on:

⁻ Types of permanent crops on the holding. 
⁻ Number of animals on the holding for each livestock type.
⁻ Presence of aquaculture on the holding.

The data collected was used to build an effective sampling frame for the (sample based) 
agricultural census conducted in 2010 and subsequent annual agricultural surveys.
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1.3 Using agricultural censuses to build MSFs

The process of building an MSF based on an agricultural census applies 
when the census is conducted as a complete enumeration. 

The approach is very similar to the case of the population census featuring 
additional items on agriculture. 

When the census is taken on a sampling base, the list of areas in which the 
sample was taken is the only available frame that covers the whole 
country. 

In these cases, only the areas sampled for the census have auxiliary 
information that can be used for designing samples for agricultural surveys 
that will be based on a sub-sample of the census (sample-based).
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Advantages from using agricultural censuses:
• Lists from an agricultural census provide excellent auxiliary information 

for the sampling design purposes
• Better account can be taken of rare items or geographically 

concentrated activities. 
• Master samples can be developed which can be used for the selection 

of subsamples for other surveys
• Agricultural Census data can also be used as benchmark for 

forthcoming surveys
• It can cover both the household and non household farms.

However, keep in mind that the problem with PHC and agricultural 
census, is that data from both types of census become obsolete, due 
to the long time between collection periods

1.3 Using agricultural censuses to build MSFs
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1.4 Using business registers of  farms to build 
an MSF

• Basic sample frame for agricultural statistics is a listing of the units from 
which the sample is to be selected at any stage of sampling”. 

• Therefore, the quality of the frame will depend on how well it covers all 
population units; the goal of the statistician is to maximize coverage 
and, if possible, provide measurements of under-coverage.

• FAO (2005) distinguishes two categories of agricultural holdings: (i) 
holdings in the household sector and (ii) holdings in the non-household 
sector.
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• Large variety of types of units in the non household sector in most developing 
countries: 

⁻ large corporations, government operated holdings, cooperatives, large plantations, large 
livestock units etc. 

• No standard method for approaching all these very diverse units and obtaining a 
perfect list:

⁻ all relevant registers should be considered for building a master list of all holdings in the non household 
sector. 

• When the available information from censuses cannot provide accurate registers of 
farms in the non-household sector,  other sources of information must be found to 
identify these units and complement the household based holdings

• This may include:
⁻ administrative registers of corporations operating agricultural holdings (business 

registration/licensing), 
⁻ land registration/cadastral records
⁻ lists of Agricultural Cooperative members, 
⁻ lists of members of Farmers’ Associations or special Commodity Boards (Coffee, Cocoa, tea etc..). 
⁻ local knowledge and information from extension agents and local authorities

1.4 Using business registers of  farms to build 
an MSF



41

• In some of the developed countries, particularly in Nordic 
Countries, Farm Registers play an important role in agricultural 
statistics.

• A review on the use of administrative data to improve official 
statistics in developed countries identifies the following four 
areas:

⁻ Direct tabulation of statistical registers
⁻ The use of administrative records to reduce cost of data collection
⁻ The use of administrative records to improve estimation
⁻ The use of administrative records for frame construction and sampling 

design

1.4 Using business registers of  farms to build a 
MSF
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1) Coverage errors
• In integrating the individual lists, care should be taken to 

ensure that all units of interest and only these units are 
included in order to minimize under-coverage and over-
coverage.

• In practice, the number of units involved in most 
developing countries is limited and are usually visible and 
well known.

• In some cases, coverage is an important issue when using 
frames based on farm registers.

1.4 Using business registers of  farms to build 
an MSF – Major issues with this approach
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• For example, farmers’ associations, generally, include farmers that 
produce particular crops. For example: “rice producers’ farmer 
association” or “banana producers’ association” or “association of 
dairy producers”.

o As group membership is voluntary, usually lists from such sources are not 
exhaustive. Other sources are required to complete the frame. 

o Advantages for building (partial) sampling frames: usually, the 
associations frequently update their lists and also it is easy to link the 
actual farm to the farmer in the list. 

o Disadvantages: their incompleteness and the need to complement them 
with other sources. 

1.4 Using business registers of  farms to build 
an MSF – Major issues with this approach
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• When combining lists from separate sources, it must be carefully done to 
avoid adding duplication to the subsequent combined list.

• Generally speaking, the use of land records (cadastral registers) is preferred 
because they have a complete coverage of land maps (often in digital form in 
Geographic Information Systems (GIS)) that facilitates the identification of 
the piece of land where the unit is located. 

1.4 Using business registers of  farms to build 
an MSF – Major issues with this approach
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2) Duplication (specific case of overcoverage)

• When a population unit is represented by more than one frame unit.

• All efforts should be made to identify and reduce duplication: the master list 
of holdings in registers should be prepared by crossing information from 
various registers and by triangulation, in order to minimize these main risks 
and provide an acceptable complement to the frame of household sector for 
building a Master Frame with good coverage.

• In the case of registers from framers associations, the same individual may 
appear with different names in different lists. 

• Experience shows that the matching of names from different lists is 
extremely difficult. 

1.4 Using business registers of  farms to build 
an MSF
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3) Misclassification errors
• Whether the frame units are accurately classified i.e. is effectively a member 

of the target population. 

• This issue is related to the definition of the unit as adopted in agricultural 
censuses and surveys which can differ from the definition adopted in various 
registers.  

• Land registry may be based on land ownership instead of holder effectively 
operating the holding. 

• In addition, cadastral parcels are defined differently than agricultural land 
parcels and linking the two is sometimes difficult.  

• All efforts should be made to ensure that the units in the registers 
correspond to the agricultural holding.

1.4 Using business registers of  farms to build 
an MSF – Major issues with this approach
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4) Confidentiality 

• In some cases, getting access to the administrative records can be difficult if 
the statistics act does not protect the confidentiality of the data adequately 
or is conflicting with other disclosure legislations

• For example,  in some countries, tax records cannot be accessed to generate 
a list of farm operators 

5) Poor quality of some data sources 
• In some cases, records of farm operators and land operated maintained by

local authorities are not accurate or out-of-date
• An assessment is needed whether the source is up-to-date, complete, and 

possess the rules of identification as well as other desirable properties 

1.4 Using business registers of  farms to build 
an MSF – Major issues with this approach
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Solutions

• Listings and samples of units (holdings, households, parcels, 
persons) should not be used over extended periods without 
updating or adjustment. 

• The useful life of a listing can be extended by the use of suitable 
rules of association in conjunction with a procedure for 
identifying new units and deleting the disappeared units. 

• If the lists come from registers, the register must have 
mechanisms for updating (various methods can be used 
depending on country situation)

1.4 Using business registers of  farms to build 
an MSF – Major issues with this approach



49

1.4 Using business registers of  farms to build 
an MSF

Discussions on available data sources 
to update the list frame in particular 
for the organized sector (enterprise)
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ETHIOPIA
• For large scale farms, commercial frame is compiled.

• Farms classified as commercial are state farms, private 
commercial farms, cooperative farms and enterprise farms. 

• This frame is updated every year as follows:
⁻ The list of farms from previous year is sent to the branch offices to 

check if they are still operational. 
⁻ The branch offices verify whether the list of commercial farms are 

still operational or not by checking on the ground. 
⁻ The branch offices also cross check with the investment offices if 

there are any new commercial farms.

1.4 Using business registers of  farms to build 
an MSF – Country examples
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NETHERLANDS
• Farmers have to register by law and the administrative farm 

registe (AFR) of the Ministry of Economic Affairs, Agriculture and 
Innovation contains names, addresses and  other characteristics 
of holders or holdings and a unique registration number.  

• The agricultural census applies higher threshold than the AFR, 
thus only agricultural holdings meeting the definition of a holding 
in the agricultural census and above the threshold are taken into 
account. This threshold is applied to separate professional from 
hobby farmers, and to minimise processing burden. 

• Information on the census items  existing in the AFR is taken 
directly from the register for the whole census population.

1.4 Using business registers of  farms to build 
an MSF – Country examples
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SLOVENIA:
• The Statistical Farm Register was established after the AC 2000 in order to 

have a stable sampling frame for all agricultural surveys. 

• It has been operational since 2004 and the register is updated twice a year 
(February/September),

• This enables the statistical office to have an updated sampling frame for 
the sample surveys in June and December. 

• Results from all statistical surveys as well as IACS data are used for 
updating the register. 

• All the addresses of the holdings were updated using the Register of 
Territorial Units. 

1.4 Using business registers of  farms to build 
an MSF – Country examples
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1.5 Desired characteristics of  list frames

The directory of units that constitutes the list frame should ideally 
exhibit at least the following characteristics:

• The list frame must contain well-defined units

• Each unit in the frame should have a unique identifier

• Completeness

• Rules of association (between sampling and population units)

• Frames must be up-to date

• Existence of auxiliary information to improve sampling efficiency
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1.6 Advantages of  List frames
• If adequate list frames are available, they are easy to use, they enable 

in-depth analysis of alternative sampling designs and their use in 
sampling is usually cheaper than building area frames.

• More relevant auxiliary agric. information can be obtained and used

• Data from agricultural censuses can significantly improve sample design 
for subsequent surveys. 

• Better account can be taken of rare items or geographically 
concentrated activities. 

• Master samples can be developed which can be used for the selection 
of subsamples for other surveys. 

• Agricultural Census data can also be used as benchmark for forthcoming 
surveys
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Main issues arising 
from the use of  list 
frames to build an 

MSF2
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2.1 Association between frame units and 
population units
• One problem that emerges when using a list frame is the association

between frame units, the target population, their reporting unit, and
the items being measured.

• Example: if some years after the census, an exploitation of the
sampling frame has been halved. In this situation, a unit of the
sampling frame is linked to two units of the population.

• Therefore, it is crucial that the link between the selected frame unit
and the corresponding population unit be unambiguous.
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According to Lessler and Kalsbeek (1992), four types of frame
structures based on the association between frame units and
population elements can be established:

1) One-to-one
2) One-to-many 
3) Many-to-one
4) Many-to-many

2.1 Association between frame units and 
population units
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1. One to one

2.1 Association between frame units and 
population units
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2. One to many

2.1 Association between frame units and 
population units
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3. Many to one

2.1 Association between frame units and 
population units
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4. Many to many

2.1 Association between frame units and 
population units
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• Determining the frame structure is crucial for making appropriate inferences
from the sample survey to the target population, because the probability of
selection of sample units depends on the frame structure.

• In the case of one-to-one or one-to-many associations, the probability that data
are selected for each item of interest is the same as the probability of selecting
each frame unit.

• In the other cases, it is necessary to know the number of frame units that the
items within the reporting unit are associated with, to produce unbiased
estimators.

• The number of sampling units that would lead to the collection of data from the
same reporting unit is referred to as “multiplicity”.

2.1 Association between frame units and 
population units
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2.2 Inferences made from list frames exhibiting 
multiplicity

The question is: how valid are inferences made from the list frame to the
target population?

The usual unbiased Horvitz-Thompson type estimate for the population total
(Ŷ) is:

∑= s
k

kY
π
Yˆ

• When multiplicity is not present, the calculation of inclusion probabilities (πk) 
provides unbiased estimates. 

• But , when multiplicity appears, the probability that a particular reporting unit is 
selected depends on the number of links of the unit with the same frame unit.
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In agricultural surveys, the most appropriate solutions are the following:

Solution 1: to “break” the cluster during the enumeration.

Example: if Holdings A, B and C appear in the census (i.e. they are three units in 
the frame) and after the census they were combined into only one holding (A). 
Suppose that Holding B is selected – if it reports for the combined holding, the 
multiplicity factor is 3. 

The solution is to enumerate only the land area that Holding B conducted at 
the time of the census.

2.2 Inferences made from list frames exhibiting 
multiplicity
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Examples

Frame units Population unit

A

B

C

ABC

Multiplicity factor = 3

B

2.2 Inferences made from list frames exhibiting 
multiplicity
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Solution 2: another solution that leads to unbiased estimators is to divide the 
value of the variable by the order of  the multiplicity of the unit as many times 
as the number of merged units selected from the frame.

In the example above, if YA is the value of the variable of interest in the 
sampled holding A (sampled because Unit B was selected), replace YA in the 
formula with YA/3, because Holding A has a multiplicity of 3. 

If holding A appears in the sample because Units B and C were both selected, 
instead of yA, yA/3 must appear in the formula twice, to preserve the 
probability of selection.

2.2 Inferences made from list frames exhibiting 
multiplicity
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2.3 Dealing with coverage problems in list frames

Two frame imperfections related to frame coverage: a) under-coverage and b) 
over-coverage.

a. Under-coverage. 

• This exists when some units were omitted or were created after the frame was 
developed. 

• For example, during an agricultural census, some holdings may have been 
omitted by the enumerators. 

• Another reason for the incomplete coverage of farms in the MSF is due to the 
fact that PHCs only include holdings of the household sector.
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How to deal with under-coverage? 

• Unfortunately, the issue is difficult to solve: it cannot be detected from the 
sample, because the omitted elements have zero chances of being selected. 

• If the “omitted” elements behave like the “included” ones, they are already 
represented by the sample (and the estimation of means would not be 
affected; the estimation of totals is biased downward).

• But if the “omitted” elements do not behave like the “included” ones, the 
estimates will be biased.

• In this case, it is very important to update the list frame one a more regular 
basis.

2.3 Dealing with coverage problems in list frames
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b. Over-coverage. 
• There is over-coverage when the frame includes units that are not linked to 

population units or when there are duplicates in the frame.
• Over coverage type 1: duplicate names in lists. This issue commonly arises 

when building sampling frames.
• Over coverage type 2:inclusion of elements from other populations. For 

example, due to problems in census-taking, a non-agricultural household is 
included as an agricultural holding. 

• This problem does not lead to bias, but adds to data collection costs and 
sampling variability because the data for the items of interest are zero.

• Over-coverage is not as serious as under-coverage, because it can be detected 
and corrected when the sample is selected by screening the sample prior to 
the survey. 

• The correction for over-coverage must be done carefully to preserve the 
inclusion probabilities.

• It can be shown that the expansion factor is equal to the original one.

2.3 Dealing with coverage problems in list frames
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• List frames can contain erroneous auxiliary information, even if 
the list is well constructed.

• An adequate sampling frame may also be corrupted as a 
consequence of improper survey-taking. 

• For example, interviewers who substitute adjacent occupied 
dwellings for sampled vacant units will introduce over-coverage 
even in a well-built frame, because it increases the probability of 
selection of units with precedent units not contacted.

2.4 Other frame imperfections
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Maintaining and 
updating a list 

frame3
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3.1 Maintaining and updating list frames

• The MSF derived from the PHC or agricultural census can become rapidly 
obsolete, and a growing coverage problem will emerge as the period between 
the census and agricultural surveys increases. 

• List frames are prone to rapid obsolescence, mainly due to population 
dynamics. The use of a sampling frame that is not current can lead to bias in 
coverage. 

• As more time elapses without any action to take the changes into account, the 
magnitude of this bias increases. Therefore, the maintenance and updating of 
list frames becomes an exercise of the utmost importance for any statistical 
office.
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• Updating the sampling frame from PHC or Ag Census could be considered 
at different sampling stages when multistage sampling is used. 

• In such cases there are two frames: a frame of land areas constituted by 
the enumeration areas (area frame) and a list frame of holdings or 
households inside the selected PSU. 

• If the sample is going to be used in several surveys, the updating of the list 
frame must only refer to the elements in the selected PSU. 

3.1 Maintaining and updating list frames
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• As far as the updating of the area frame of PSU (EAs) is concerned, it 
usually presents no major problem because of their stability.

• Its updating could be facilitated by the growing use of geo-referenced and 
digitised EA maps  as part of the PHC process: 

⁻ A database of all EAs in the country will be available with agricultural related 
data collected during the PHC. 

⁻ This information can be combined with satellite images (with land cover and 
use information) to build an area frame that is much easier to update.

• Updating of sampling frames for the second stage can be done by using 
rotating sample selection of PSUs and performing a complete enumeration 
of selected PSUs.

3.1 Maintaining and updating list frames
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• Listings and samples of units (holdings, households, parcels, 
persons) should not be used over extended periods without 
updating or adjustment. 

• The useful life of a listing can be extended by the use of suitable 
rules of association in conjunction with a procedure for 
identifying new units and deleting the disappeared units. 

• If the lists come from registers, the register must have 
mechanisms for updating (various methods can be used 
depending on country situation)

3.1 Maintaining and updating list frames
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• Well-developed registers exist in the majority of European countries where 
there are well established norms to ensure the updating of the registers. 

• Mandatory registration for receiving subsidies or other government benefits and 
, governmental offices keep a precise record of active holders obliged to pay 
taxes and holders immediately notify the stoppage in order to not be taxed. 

• This updated list of agricultural holders allows having up-to-date frames not only 
for sampling purposes but also for census taking.

• The maintenance of those registers is not a big issue for statistical offices and its 
cost in some way is distributed among different government instances. 

• The problem with many of the existing registers in developing countries is that 
they easily incorporate new units to the register, they are not so efficient in the 
detection of units that ceased operations.

3.1 Maintaining and updating list frames
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• An ideal process for the Master Sample Frame development as described in 
United Nations (1986) would be: 

(1) develop the frame needed for the agricultural census (from PHC for 
example), 

(2) enhance the frame with census outputs (auxiliary information), 

(3) structure these materials in a form suitable for the anticipated sample 
selection operation. 

3.1 Maintaining and updating list frames
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As explained in United Nations (1986): 

To follow this ideal sequence, one must start with a reasonably clear picture of 
the purposes for which MSF will be used. 

Once these requirements are established, the steps necessary to meet them 
can be incorporated in the census plan.

This process can also work in the opposite direction.  If a Master Sampling 
Frame is developed from a census and is updated appropriately during the 
subsequent 5- or 10-year period, the job of developing the frame for the next 
census is likely to be considerably easier

3.1 Maintaining and updating list frames
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• The reconciliation  between agricultural census and survey data: 
experience from Burkina Faso

• Rupture of tendency caused by the advent of the RGA in 2008, this break is all 
the more evident in the traditional cereals of sorghum and millet. By reasoning 
with the productions the same tendencies emerge.

• Evolution of the Cereal area in Burkina Faso (Source: CountrySTAT-Burkina Faso)

3.1 Maintaining and updating list frames –
Impact of  obsolete frame on estimates
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4e+05

5e+05

6e+05

2001 2002 2003 2004 2005 2006 2007 2008
Year

Are
a

Maize-BFA

--- Survey Estimates                  --- Adjusted Data (CE)                  --- Estimates Using Growth Rate Method

Evolution of the Maize area in Burkina Faso(Source: CountrySTAT-Burkina Faso)

3.1 Maintaining and updating list frames –
Impact of  obsolete frame on estimates
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Countries 
experiences4
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ETHIOPIA: Use of  list frame based on 
population census to build an MSF

• Ethiopia has extensive experience collecting data through 
an annual agricultural survey based on a sample of PSU’s 
(PHC/EAs) selected with PPS from which households are 
listed and selected (SSU).  

• A listing questionnaire was used at the beginning of the 
population census to collect data to be used for developing 
the master frame.  

• The sampled PSU’s are also used for household income and 
consumption surveys. 
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Some lessons learned:
• The list frame approach facilitates integration between different 

household surveys
• The list frame reduces the cost and allows data to be linked for in-depth 

analysis
• The list frame is good for collecting socio economic data, and provides a 

well distributed sample. 
• Data collection can be time consuming as households are distributed 

across the PSU.  
• Some holdings can be missed and not all parcels associated with a 

holding can be identified
• It is difficult to update the master frame based on LF because of 

boundary changes in administrative areas like district.

ETHIOPIA: Use of  list frame based on 
population census to build an MSF
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Summary

• This module provided a thorough review of the different 
methods of using list frames to build and use MSFs

• Methods based on the use of population censuses and 
agricultural censuses are described in detail

• Two-stage frame construction was also illustrated, together 
with methods to determine the size and scope of PSUs. 

• A common problem affecting list frames is their rapid
obsolescence.
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• The impact of different types of multiplicity was examined
in details

• Other frame imperfections such as under- and over-
coverage were presented

• The module concludes with a discussion of the need to 
maintain and update list frames

Summary
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