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ABSTRACT  

The integration of agriculture into national statistical systems is of the three  key pillars of the Global 

Strategy. Presently data are often collected by sector which makes it difficult to analyze the impact of 

one sector on another. In addition, ad hoc surveys makes it difficult to understand the trend over time. 

Key tools which can assist in integrating agriculture and household surveys are a master sample 

frame and record linkage of the resulting micro data. However, there is very little information 

available on the practicalities of implementing these tools in developing countries. 

This paper will address the development of a master sample frame focusing on methods of creating a 

master sample frame; its use in survey design and sample selection for integrated surveys; updating 

the master sample frame and the issues this presents for survey design. Also to be addressed are the 

issues which need to be addressed in sample design of repeated surveys and length of survey period , 

for instance use of the master sample frame for annual surveys presents different issues than a five 

yearly or decennial survey.  

The second tool covered by the paper is the issue of record linkage, looking at methods for record 

linkage looking at exact matching, judgmental matching and probabilistic methods and their 

suitability for linking household and agriculture census. An selection of country practices will be 

presented looking at the implications this presents for linking of population and agriculture census. 

The paper will also cover issues which need to be addressed due to the difference in the concepts of 

agriculture holding and household.  
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1. Introduction: Relation to Implementation of the Global Strategy 

The Global Strategy to Improve Agricultural and Rural Statistics aims to improve and ensure the 

sustainability of agricultural and rural statistics in countries.  The objective of the strategy is to 

enable countries to build sustainable statistical systems that will produce accurate and reliable 

data.  The Guidelines for Linking Agricultural and Population and Housing Censuses: with 

selected country examples (also refered to as the Guidelines) is a forthcoming publication by FAO 

and UNFPA which  provides practical guidance at operational level for integrated planning of 

population and agriculture censuses - which is consistent with the Global Strategy particularly 

Pillar Two of the Strategy  - the integration of agriculture into national statistical systems.  This 

paper uses information from the Guidelines (FAO and UNFPA, forthcoming) to illustrate the use 

of integrated surveys in developing a master sample frame and its use in survey design. 

 

Data is often collected by sector, using different ad hoc surveys, which makes it difficult to 

integrate statistics from various surveys and therefore to carry out analysis which cuts across 

sectors. The Global Strategy addresses this issue by defining an integrated conceptual 

framework that covers not just the economic dimension but also the social and environmental 

dimensions of agricultural statistics.  The agriculture census has traditionally focused 

primarily on the economic and to some extent environmental dimensions of agriculture, such 

as economic production activities of the holding, area of holding etc.  A linked population and 

housing and agriculture census  would allow for the measurement of the social well-being of 

the farm and rural households which has not traditionally been collected.  Linked population 

and housing and agricultural censuses will particularly provide data for analysis of  the farm 

households where data relating to both the household and to agricultural production activities 

is needed and can provide information on agriculture, the link between farm and non-farm 

employment, poverty, food security and nutrition.                                                                                                                                                                                                                                                                                                                                                            

 

To achieve an integrated statistical system the Global Strategy proposes the tools of  (i). an 

integrated survey framework, (ii). a master sample frame for agriculture, and  (iii). an 

integrated data management system.  Linked population and housing and agricultural censuses 

can help to achieve these by providing data for an efficient master sample frame for an 

integrated survey framework, including agricultural censuses and surveys.   

 

The Global Strategy ( World Bank et al., 2010) proposes four methods for establishing a 

master sample frame: (i) coordinating population and agriculture census data collection; (ii) 

master sample frame with an agricultural census; (iii) use of administrative data for farm 

registers and (iv) a master sample frame without an agricultural census.  The material to be 

presented on linking population and household and agricultural censuses is particularly 

relevant to the first approach, which proposes collecting basic information in the population 

and household census about the agricultural characteristics of the household.  The Global 

Strategy raises the questions of how to link the data to georeferenced enumeration areas of the 

Population and Housing Census.  It also covers the best ways to develop a master sample 

frame from this data - by including nonfarm households, how to include commerical farms not 

associated with households and the advantages of linked data for analysis.  Detailed 

operational guidelines are needed to answer such questions and this paper presents suggested 

practices drawn from the forthcoming  publication Guidelines for Linking Agricultural and 

Population and Housing Censuses: with selected country examples (FAO and UNFPA, 

forthcoming).   
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2. Need and process to develop the Guidelines  

The advantages of coordinated population and housing and agricultural censuses have been 

recognized by several organizations.  The FAO World Census of Agriculture 2010 encourages 

countries to examine all aspects of coordination.  Recommendations for an integrated programme 

of data collection have also been made by the United Nations Statistical Division (UNSD) (2008),  

the United Nations Economic Commission for Africa (UNECA) (2008) and the United Nations 

Economic Commission for Europe (UNECE) (2006), covering all aspects of the process including 

common definitions, common questions, shared information such as enumeration maps, 

preparation of the sample frame, and shared equipment and personnel.   

For example,  FAO guidelines for the World Census of Agriculture for the 2010 round, covering 

the period 2006-2015 (FAO, 2005) contained recommendations for coordination between 

agriculture and population and housing censues.  The WCA 2010 guidelines provide 

recommendations for integration during design, data collection and possible uses for the 

integrated data .  The main aspects of coordination are listed below, as stated in FAO (2005): 

 

Data Collection  

 Use of common concepts, definitions and classifications has been recommended for  

previous agricultural census programmes and was also strongly recommended in WCA 

2010.  

 Sharing field materials was recommended especially by using the same enumeration 

areas (EAs) and making use of common maps and other field materials. It was 

recommended that countries fully explore this in planning their census operations.  

 Collecting additional agriculture-related data in the population and housing census for 

use in the sample frame  or tabulation purposes.  

 The FAO guidelines outlined how data collection for the population and housing 

censuses and agricultural censuses could be done as a joint field operation. The 

statistical and operational benefits and problems were discussed.  

 

Use of Data  

 Countries were encouraged to use data from Population and Housing Census to build a 

frame for the agriculture census.  Namely, the household lists from the population and 

housing census where these are suitable. However, there can be problems with lists 

becoming out-of-date and the statistical units differing between population and 

housing and agriculture censues (households, agricultural households and agricultural 

holdings).  

 There is already existing agriculture-related data on occupation, industry and status in 

employment commonly collected in the population and housing census and FAO 

WCA 2010 discusses its possible use in the agricultural census to identify farm 

households. FAO recommended that countries consider the usefulness of these data for 

agricultural purposes. There are however conceptual shortcomings which are 

highlighted  

 Linking data from the agricultural and population and housing censuses. FAO 

encouraged countries to consider linking the population and housing census  and 

agricultural census data for tabulation. Data collection savings were also noted, and a 

list of agricultural census items that might therefore not need to be collected was 

provided. The modalities of linking of agricultural census and housing census data 

were also discussed. 
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To date there has been little information published on how to operationalize those 

recommendations.  The forthcoming Guidelines for Linking Agricultural and Population and 

Housing Censuses: with selected country examples (FAO and UNFPA, forthcoming)  provide 

practical information which would be useful for countries conducting a linked population and 

housing and agriculture census.  Whether a country wants to carry out a linked census will depend 

on its own circumstances such as availability of agricultural data, agricultural data needs, timing 

of the two censuses, frame requirements, data collection methods of the two censuses, cost of the 

censuses and availability of resources, organizational arrangements for the censuses and existing 

coordination mechanisms.   

 

The Guidelines (FAO and UNFPA, forthcoming) are primarily aimed at countries where both the 

population and housing and agriculture censuses are to be carried out as a household enquiry and 

where agricultural production is primarily from household based agricultural holdings (family 

farms).  Where the agricultural census is based on other approaches such as an area frame survey 

or administrative records, it may be more suitable to link population and agriculture data after the 

censuses are conducted.   

 
The Guidelines (FAO and UNFPA, forthcoming)  have been developed in collaboration with the 

United Nations Population Fund (UNFPA) and with initial support of Paris 21.  They are based on 

the FAO World Programme for the Census of Agriculture 2010 and selected country practices.  

There is little or no theory on conducting an integrated population and housing and agriculture 

census, however, several countries have already carried out integrated censuses and the 

publicaiton is based on these country experiences.  This case based approach is particularly useful 

for this type of practice, where there are many possible situations in countries and no single 

solution wuill suit all countries’ situations.  However, from analysis of the country experiences the 

main issues have been identified and generalized into a wider framework. in light of concepts and 

definitions in WCA2010. This resulted in identification of a minimum set of core data items and 

corresponding questions that should be included in all Population and Housing Censuses. 

Additional data items are also porposed as optional.  

The use to which the integrated data can be put for the master sample frame depends on the items 

and level of detail collected.  The level of detail collected in the case studies varied from 

identifying ownership and operation of agricultural land to detailed information on the types of 

crops, livestock reared and fisheries activities conducted.  However, the needs of data users must 

be balanced with the level of burden placed on the population and housing census.  In some 

countries only a few basic items were covered; however, in others an extended agricultural 

module was collected in the population and housing census, essentially taking the place of a small 

scale agriculture census.  In a few countries the agriculture census is conducted jointly with the 

population census.     

 

The country experiences show that many countries have already succesfully integrated population 

and housing and agriculture censuses to collect data suitable for a master sample frame.    

 

3. Developing and using a Master Sample Frame from Linked Censuses 

The Guidelines (FAO and UNFPA, forthcoming) focus on the inclusion of agricultural data into 

the population and housing census.  An overarching recommendation is that the population and 

housing census is usually the largest statistical operation carried out in a country and when 
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agricultural data  is collected in the population and housing census care must be taken not to 

overburden it with too many questions or with questions which are too complex.   In line with 

this, the detailed recommendations present a flexible approach based on a minimum set of core 

items to identify farm households and a more detailed agricultural module where this is relevent 

and possible.     

The data collected can be used to develop a master sample frame for agriculture census and 

surveys.  A master sample frame is used to select the samples for multiple agriculture surveys or 

rounds of the survey and provides cost efficiencies when there are a sufficient number of 

independent surveys or rounds of the same survey drawn from the master sample frame.   This 

section will discuss how to move from the data collected during the integrated population and 

housing and agriculture census  to developing the master sample frame.   

The key characteristics of the Master Sample Frame which need to be decided, as listed in United 

Nations Statistics Division  (2005) are:  

 Coverage of the master sample frame and basic frame units 

 Information about the data items to be included in the frame 

 Use of the master sample frame in sample design and in an integrated survey framework  

 Updating of the master sample frame.   

 

To this could be added the need for georeferenced data of farms and households to the census 

enumeartion areas or administrative units, as mentioned in World Bank, et al. (2010). This item is 

of primary concern for a master frame for agriculture surveys as georeferenced farms or 

households and  enumeration areas  can be linked to  satellite imagery and used to create an area 

sample frame.   

 

Although, the publication Household Sample Surveys in Developing and Transition Countires, 

United Nations Statistics Division (2005)  is written for household sample surveys, the same 

questions would apply to a master sample frame for agriculture surveys; however, the United 

Nations Statistics Division (2005) is a guide for household surveys and as such does not provide 

information in setting up a master sample frame for agriculture.  Indeed,  although guidance exists 

for household surveys, there is little at present for agriculture master sample frames and the 

forthcoming Guideline aims to fill this gap.  The following sections draw on the Guidelines (FAO 

and UNFPA, forthcoming)  to examine what the key characteristics of the Master Sample Frame 

would look like for agriculture censuses and surveys, with illustrations from the recent population 

and housing and agriculture census of Burkina Faso. 

 

3.1.  Coverage of the Master Sample Frame and Basic Frame Units 

The sampling frame for agriculture should meet the requirement for sampling of farms and 

households linked to land cover and land use.  In addition it should be possible to link the farm to 

the household (World Bank, et al. 2011).  Thus allowing for the collection of data in all three 

dimensions recommended by the Global Strategy - the economic, social and environmental.   

 

The Global Strategy (World Bank, et al, 2001) lists several examples of frames for agriculture 

statistics and their units of enumeration.  These can be based on the enumeration areas or 

administrative areas from the population or agriculture census for the primary sampling unit 

(PSU), with subsequent listing of farms and households of the selected sampling units as the 

secondary sampling unit (SSU) when 2-stage sampling design is used.  In countries with greater 

statistical capacity the frame consists of registers of households collected during the population 
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census or of registers of farms collected during the agriculture census.  Another, often used frame 

is the area sampling frame which can be developed using satellite imagery to subdivide the 

administrative areas into land use categories.  Georeferenced farm households or households can 

then be associated with the area frame segments during data collection.       

 

Linked population and housing and agriculture censuses have the potential to provide suitable 

listings where the bulk of agricultural production comes from household based agricultural 

holdings.  There is also the potential to provide supplementary information for area frames.  The 

inclusion of limited items on agriculture in the population and housing census would mainly allow 

for identification of farm households.   

 

The ideal frame for an agricultural census or survey is a list of all agricultural holdings but as this 

is difficult to obtain with the data collected during the population and housing census, the frame 

would be based on a unit of farm households rather than agriculture holdings.  Listings collected 

from data collected during the population and housing census also have the possibility to cover 

certain agriculture holdings that are not usually covered in the agriculture census, such as farm 

households under the minimum threshold or urban holdings, as urban agriculture is not always 

covered.       

 

In cases where it was not possible to include questions to identify farm households in the 

population and housing census it is still possible to use the household frame from the 

population and housing census as a starting point for the list frame of the agriculture census.  

In this case, in order to identify which households are agricultural producers, and thus obtain a 

frame of farm households, screening questions would be needed. 

 

A common method is (FAO, 2005):  

- Construct the basic frame for the agricultural census from the list of households 

enumerated in the population and housing census  

- In the agricultural census, ask each household some screening questions to identify 

households that are in scope of the agricultural census - that is, households with own-

account agricultural production activities - and then ask all of these households 

questions to identify individual agricultural holdings. 

- Enumerate each agricultural holding for the agricultural census 

 

In both cases, to provide complete coverage of agriculture operations in the country, a frame 

developed from data collected during the population and housing census would need to be 

supplemented with a list of commerical and large scale enterprises, either from registers of frames 

using administrative data or from the agriculture census.   

 

In constructing list frames for agricultural censuses and surveys based on the population and 

housing census, countries should be aware of the fact that timing and operational issues are of 

key importance. The agricultural census frame may be required immediately after the 

population and housing census, and special operational or data processing arrangements may 

need to be made. One way is to have a joint pre-census fieldwork phase to identify households 

for the population and housing census and farm households for the agricultural census.  

 

The example of the Burkina Faso General Census of Agriculture (GCA) and Recensement 

General de la Population et de l’Habitat (RGPH) illustrates how the two censuses can be 

linked including issues of statistical unit and coverage. The General Census of Agriculture 



 7 

(GCA) was designed in two phases. The first phase was dedicated to collect data needed for 

developing an adequate sampling frame and the second phase was for conducting specific 

surveys on thematic modules using the sampling frame of the first phase. For each topic (rain-

fed crops, arboriculture, horticulture, irrigated crops, fishery, livestock), a suitable statistical 

unit was defined.  

 

The objectives of phase one were to collect basic data on agricultural holdings to produce data 

necessary to characterize agriculture, livestock and many other activities as fishery, forestry.  

Secondly, to obtain sampling frames necessary to conduct the modular surveys of the second 

phase and other specific surveys. 

 

Phase one included two modules: 

 Module one was related to the complete enumeration of the agricultural households.  

The data was collected as part of the Recensement General de la Population et de 

l’Habitat (RGPH) using an "agricultural module" attached to RGPH questionnaire 

which was filled by each household of the country during the RGPH in December 

2006. 

 Module two inventoried the agricultural holders on the sites of production of irrigated 

crops (rice growing, vegetables farming, other irrigated crops), on the sites of fishery 

and on the modern agricultural holdings. These operations were conducted after the 

RGPH during March 20 to May 30 2007 across all the territory. 

 

 

Phase two included several modules based on various themes. This also took into account the 

different statistical units (agricultural household, owner of irrigated parcels, fishing). 

 

The modules of phase two were: 

 basic module: survey on rain-fed crop, livestock and arboriculture 

 irrigated crops module: survey on irrigated crops (rice growing, vegetables farming, 

other irrigated crops) 

 fishery module: survey on fisheries  

 modern agricultural holding module: an exhaustive survey on modern agricultural 

holdings  

 

For the basic module, the statistical unit was the agricultural household. For the irrigated 

crops module, the statistical unit was the irrigated parcel holder which is identified on the sites 

of production. For the survey on fishery the statistical unit was the fisherman identified on the 

fishing sites. 

 

The sampling frame of the agricultural households obtained through the RGPH covered all 

agricultural households of Burkina Faso. The definition of the agricultural household adopted 

by the RGPH was the household in which at least one member was declared to be carrying out 

agricultural activities (rainfed crop, irrigated crops, horticultural, arboriculture, forestry, 

livestock, fishing) during the agriculture year 2006/2007. The agricultural module also 

included variables used to establish the universe of agricultural households, but also to 

classify them according to the main technical and economic activities of these households 

(type of crop, livestock, horticulture, level of equipment, membership of agricultural 

organization, etc.). 
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The synchronization of phase one of the GCA and the RGPH aimed to: 

 collect data for the two censuses by a single team during single displacements, which 

reduced the cost of the two censuses by combining resources (human resources, 

training, equipment, sensitization).  

 use concepts and definitions harmonized for the two censuses.   

 facilitate the use of the data file of the RGPH to draw up the list of the agricultural 

holdings for the use of the GCA.   

 facilitate more detailed analysis using data on the households of the RGPH and the 

GCA. The data on the demographic characteristics and economic activity of 

households, necessary for the GCA, can be drawn directly from the RGPH. One thus 

avoids duplicating the collection of these variables in the GCA and realizes savings. 

 use of agricultural data on the households collected from the GCA for the analysis of 

the RGPH data.  

 better data on marginal areas of agriculture which are not important enough to be 

surveyed. 

 

3.2  Information about the Data Iems to be Included in the Frame 

The Guidelines (FAO and UNFPA, forthcoming) provide recommendations on the type of data 

items which need to be considered in a linked population and housing and agriculture census.  

Nevertheless,  the form of the questions and questionnaire can be adjusted according to the 

situation in country.  This can vary depending on agricultural practices, language, farmers' 

knowledge and educational levels, method of enumeration and experience and educational level of 

enumerators.  What is rathermore important are the type of data items which are suitable for 

collection in a linked census.   

In formulating questions for the questionnaire, it must be remembered that the form of the 

question can have an impact on measurement errors associated with the questionnaire (Groves, 

2004).  This can contribute to instrument error, which is the quality of the respondents answer due 

to question wording or flow of the questions.  Errors in the questionnaire can arise from three 

main sources: the words used in the question, the structure of the question and the order or context 

of the question, all of which can cause significant bias in the results.  For example,  a survey of 

tree crops asking 'do you grow any tree crops' compared to 'do you have any fruit trees' could 

result in significant differences in response, with lower responses to the first variation as a 

household may not consider trees on their land as something grown by them and will not report it.   

 

This illustrates the importance of testing new questions and changes to question wording during 

the pilot survey or during pre-field testing.  One such method of testing is congitive testing, where 

the question is administered to a limited group of respondents, who are then questionned in detail 

about their understanding of the question or particular words in the question.  Useful  particularly 

for new questions.  This type of method works well to uncover problems with understanding 

definitions, wording issues and recall concerns before pilot testing where problems with the 

question would only be indicated by unusual results.      

 

In order to provide information for a basic frame for agriculture censuses and surveys the 

Guidelines (FAO and UNFPA, forthcoming)  recommend two minimum core data items.  For 

more detailed information a set of optional supplementary items is recommended, to be used if a 

country decides to carry out a  linked population and housing and agricultural census and which 

can provide detailed information for survey optimization. 
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 The core data items are:   

 Whether the household is involved in own-account agriculture production 

 Area of land used for agricultural purposes where possible, or number of plots  

 

The items can be used to identify farm households and to provide a measure of farm size, 

important for sample design.  Therefore, they can used to develop a frame for agriculture censuses 

and surveys which would be conducted soon after the population and housing census and to create 

tabulations which link agricultural activities to household characteristics.  Although the unit of 

enumeration for an agriculture census and survey is the agriculture holding, this is not 

recommended for collection during the population and housing census where the unit is the farm 

household.   

The supplementary data items correspond to the core data items of the WCA 2010 census 

round.  The guide does not state whether supplementary items should be included, nor does it 

recommend which of these items should be included in a linked census, as that varies according to 

country requirements.  If the full set is used this would be the equivalent of a small scale 

agriculture census.  Countries which have already carried out a linked census have been able to 

collect up to  60-80 percent of the core data items recommended in WCA 2010 in the population 

and housing census.  

 

The supplementary data items are shown below   

Data item for SUPPLEMENTARY 

agricultural module for Population and 

Housing Census 

Corresponding AGRICULTURAL 

CENSUS CORE DATA item  

Item S-A1: Identification of agricultural 

holders 

 

Item S-A2: main purpose of production 0006 Main purpose of production of the 

holding. Number of land parcels. 

Item S-A3: Area of agricultural land 

according to land use types 

007 Area of holding according to land use 

types. 

0008 Total area of holding where possible 

(minimum question) 

Item S-A4: Land tenure types 0009  Land tenure types on the holding 

Item S-A5: Presence of irrigation 0010 Presence of irrigation on the holding. 

Item S-A6: Types of temporary crops grown 0011  Types of temporary crops on the 

holding 

Item S-A7: Types of permanent crops grown 

and whether in compact plantations 

0012  Types of permanent crops on the 

holding and whether in compact plantations. 

Item S-A8: Number of animals for each 

livestock type 

0013  Number of animals on the holding for 

each livestock type 

Item S-A9: Presence of aquaculture 0014 Presence of aquaculture on the 

holding. 

Item S-A10: Presence of forest and other 

wooded land 

0015 Presence of forest and other wooded 

land on the holding 
Reference (FAO -  Guidelines for Linking Population 

and Agriculture Census (forthcoming): 

 

Other data items recommended by the WCA 2010 for the core module of the agriculture 

census are already collected in the population and housing census.  These are:  
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 Sex of agricultural holder. 

 Age of agricultural holder, Sex of household members. Age of household members. 

 Household size.   

 

However, some items of agricultural census core module are not covered:  

 Identification and location of agricultural holding (minimum question) 

 Legal status of agricultural holder. 

 Other economic production activities of the holding’s enterprise. 

 

In the case of Burkina Faso the core module of the agriculture census was carried out together 

with the population and housing census, with the agriculture census supplementary modules 

as a separate operation soon afterwards.  In the 2007 population and housing census of 

Burkina Faso and agricultural module was included with nine items on: 

 

 Types of annual crops by season 

 Number of fruit trees of different types 

 Number of livestock by type 

 Types of horticultural crops by season 

 Whether the household practises sylviculture 

 Whether the household is engaged in fisheries 

 Number of draught animals by type 

 Number of items of machinery owned  

 Whether a member of the household belongs to a farmer's association 

 

The main problem with this approach is the additional burden on the population and housing 

census questionnaire and its possible effect on data quality.  

 

 

3.3. Use of agricultural data in PHC to develop a MSF and in Sample Design and in an 

Integrated Survey Framework  

a) Development of the Master Sample Frame  

In order to use the data from an integrated survey for building sample frames and optimizing 

survey design it is necessary to link data from the two censuses.  The forthcoming Guidelines 

(FAO and UNFPA, forthcoming) discuss issues that may be encountered and best practices 

which help to improve the possibility of linkage.  Based on country practices, the 

recommendation is to match identical units within the population and housing and agricultural 

censuses, rather than carry out statistical matching which matches different entities on the 

basis of having similar statistical characteristics.   

 

Sophisticated practices are possible based on the use of probabilistic record linkage, which 

approaches are primarily derived from the theory of Felligi and Sunter (1969).  The method 

identies whether a pair of records belong to the same unit or not based on a vector of 

variables.  Decision rules to decide whether a pair of records belong to the same unit or not 

are developed based on conditional probabilities of observing the common identifiers (ESSnet 

2011) . In the examples presented such practices are not covered and linkage  is usually 

achieved by assigning the same identifier to the households in the two censuses.   
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When households in the population census are matched to farm households in the agriculture 

census there is usually little problem in matching.  However,  based on the WCA 2010, the 

recommended statistical unit for the agriculture census is the holding, rather than the household, 

therefore it is often desired to match households in the population census to holdings in the 

agriculture census.  This is one of the main issues which needs to be addressed in linking the two 

censuses.   

 

Several practices are possible, for example, in Burkina Faso all households operating the holding 

were grouped together under the household coordinating the activities of the holding.  This new 

'agricultural household'  was used for linking the population and housing and agricultural 

censuses.   

 

The main difficulties which arise are from errors in data coding and preparation when the 

identifiers are incorrectly recorded.  There are also errors from missing households, either due to 

changes to households during long time periods elapsing between censuses or from non reporting.   

 

One of the main uses of the agricultural data collected in a population and housing census is for 

the development of sample frames and optimization of surveys.   

 

Development of a sample frame 

 

The use of data from an integrated survey for development of an agriculture sample frame is most 

suitable for countries where households are the main agricultural producers.  The following 

information from the Guidelines (FAO and UNFPA, forthcoming) states that for an agricultural 

survey or an agricultural census supplementary module, the ideal frame is a list of specific types 

of agricultural holdings or farm households.  For example, farm households with livestock (for a 

livestock module) or farm households that grow rice (for a rice production survey). The additional 

items needed for the supplementary module would be collected during enumeration of the 

agriculture census core module.  

 

In cases where it was not possible to include questions to identify farm households in the 

population and housing census it is still possible to use the household frame from the 

population and housing census as a starting point for the list frame of the agriculture census.  

In order to identify which households are agricultural producers, and thus obtain a frame of 

farm households, screening questions would be needed. 

 

A common method in this case is:  

- Construct the basic frame for the agricultural census from the list of households 

enumerated in the population and housing census  

- In the agricultural census, ask each household some screening questions to identify 

households that are in scope of the agricultural census - that is, households with own-

account agricultural production activities - and then ask all of these households 

questions to identify individual agricultural holdings. 

- Enumerate each agricultural holding for the agricultural census 

 

In constructing list frames for agricultural censuses and surveys based on the population and 

housing census, countries should be aware of the fact that timing and operational issues are of 

key importance. The agricultural census frame may be required immediately after the 
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population and housing census, and special operational or data processing arrangements may 

need to be made. One way is to have a joint pre-census fieldwork phase to identify households 

for the population and housing census and farm households for the agricultural census.  

 

b) Use in sample design and integrated survey framework 

 

Samples drawn from a master sample frame are typically two stage, with first stage  primary 

sampling units (PSU) from the  population and housing  census EAs and the second stage 

secondary sampling units (SSU) of farm households or holdings. Typically, a sample of EAs 

is selected; then for each sample area selected , a list of households or agricultural holdings is 

compiled; and finally, a sample of households/holdings is selected for enumeration. 

Agricultural data available for each EA can improve the efficiency of the sample design, by 

use in stratification or as a measure of size in probability proportional to size sampling.  

 

The type of data items useful for optimization of a sample agricultural census would be the  

number of agricultural holdings or some form of farm area measure in each . When more 

detailed information on agriculture is collected in the population and housing census this can 

also be used for survey optimization.  This data has been used by countries to optimize cluster 

survey designs and to inform choice of strata in a stratified design.  For example , in a cluster 

design the spatial distribution of the population of various livestock species and a bi-variate 

distribution of land and livestock was used to inform the choice of clusters.  Examples of data 

items used to define strata have included scale of operation of holdings based on size of land 

being operated by the holding, or type of agricultural activities, based on items such as number 

of each species of livestock, or area under specific crop of national importance.  

 

The following example from Burkina Faso, illustrates the development of a master sample frame 

and use in survey design.  The agriculture census was conducted in two phases.  The first phase 

collected data to develop the sampling frame and in the second phase surveys were carried out 

surveys on thematic modules described in the previous sections.    

 

This section describes the sample frame for the basic module of the thematic surveys which 

was of rain fed crops, livestock and arboriculture and covered the 45 provinces of Burkina 

Faso.  The sampling frame of the primary units was prepared for each province using the 

variables collected in the agricultural module of the population and housing survey (RGPH). 

The agricultural household was redefined to take into account the fact that the survey was 

limited to agricultural households involved in rain-fed crops, livestock and arboriculture.  

 

The sample design adopted was two stage sampling with the selection of primary sampling 

units (villages) in the first stage by Probability Proportional to Size (PPS). The measure of 

size of villages was the number of agricultural households in the village. For the second stage, 

a sample of agricultural households was selected with equal probability. 

 

The sampling frame provided this information to allow for : 

- calculation of size of the villages based on number of agricultural households. This 

was the primary unit of the survey and was the size measure for PPS selection. 

- calculation of the size of the provinces in term of number of agricultural households.  

This information was used for the calculation of the optimal sample sizes of the 

agricultural households by province. 

- information on characteristics of the agricultural households (size, number of fruit 
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trees, animals owning, agricultural equipment owning) which was used for the 

classification of the agricultural households using a classification based on previous 

survey data. 

 

The data provided by the agricultural module of the population and housing census thus made 

it possible to develop a complete sampling frame of the villages and agricultural households 

of Burkina Faso and provided the necessary elements  for the definition of an effective 

sampling design for the basic module survey. 

 

In addition to availability of the sampling frame for the basic module, phase one made 

available a detailed mapping of crops grown and livestock systems and for the first time in 

Burkina Faso basic statistics on arboriculture and fishery. The statistics on the agricultural 

households are available for the fifth level of the administrative division of the country 

(village). This information is useful for decision-making for all the development actors, in 

particular at local level. 

 

Developing other surveys using integrated census data 

From the agriculture data collected during the population and housing census (RGPH) a 

database was prepared of all agricultural households covered by the RGPH and listing of all 

Enumeration Areas (EA) - which covered the entire country, without overlap or double 

counting.   The database contains information relating to the agricultural activities of the 

members of the households within each EA (rain-fed crop, irrigated culture, horticulture 

crops, arboriculture products, livestock, fishery and sylviculture).  The database also allows 

one to identify the  importance of various types of crops in each EA as measured by the 

number of households growing the crop. 

 

Based on this information specific sampling frames for inter censal agricultural surveys can be 

developed. The structure of the master sampling frame based on primary units of enumeration 

areas provides information necessary for the design of sample frames for other agricultural 

surveys.  For example, for surveys on specific crops or animal species it is possible to identify 

the number of households cultivating this type of crop or livestock for each EA. The 

advantages of sampling frames which are specific to each type of agriculture survey are that : 

 EAs which are not covered by the topic of  the survey are  automatically eliminated 

from the sampling frame (urban EA for example). 

 the size of the EA in terms of the number of households concerned with the crop or the 

livestock is provided . 

 an effective sampling design is possible because the characteristics of the households 

are provided.    

 

This sampling frame is also particularly suitable for surveys on rare or dispersed agricultural 

activities (like the survey on production of honey). It is possible to identify the zones where 

this activity exists and limit the geographical field of the survey to this zone. In fact, it is 

possible to increase surveys of agriculture in urban areas by considering only urban EA's with 

that agricultural activity. 

 

The types of variables useful for survey optimization varies by the topic of the survey.  For 

activities like livestock and arboriculture, useful variables are the number of heads of animal 

species or the number of plants per type of fruit. For surveys on productivity of the herd, 

sample size can be determined by study domain in proportion to the total number of heads of 
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livestock, and this information is available in the sampling frame. Auxiliary information like 

the level of equipment (plough, tractor, etc) and the number of agricultural workers allows for 

other improvements to sample designs. 

 

3.4. Updating  the Master Sample Frame 

 

FAO World Census of Agriculture 2010 in its Chapter 10 discusses the issue of sampling 

frames for agricultural censuses and surveys, including modalities of updating the various 

types of frames.  

 

It indicates that “the best approach to updating a sampling frame for agricultural censuses and 

surveys is to maintain an up-to-date list of agricultural holdings to provide a sampling frame 

for agricultural surveys undertaken at any time. Some countries maintain a register of 

holdings, containing basic information about each holding such as main agricultural activity 

and size.” 

 

However, it is recognised that keeping registers of holdings up-to-date is difficult and 

expensive. Some countries maintain and update registers by making use of information from 

government regulatory agencies, producers’ associations, telephone directories, or other 

administrative sources or the results of surveys and other statistical activities. Not countries 

are able to make available the necessary resources to do this work and need to use other types 

of frames. 

 

 

In fact most household based surveys, including agricultural surveys use multi-stage sampling 

techniques with random sampling carried out in stages, as opposed to single-stage sampling 

where the sample is selected directly from lists of households or holdings.  For an agricultural 

survey, a sample of EAs usually from the PHC is selected first as Primary Sampling Unit 

(PSU), and then a sample of agricultural holdings or farm households is selected in each 

sample EA as Secondary Sampling Unit (SSU). In multi-stage sampling, sampling frames are 

needed for each stage of sampling:  

 

Therefore, the issue of updating the sampling frame could be considered at different stages of 

the sampling. For the first stage, what is required in the example above is an updated list of all 

EAs in the country to select the sample of EAs. In past PHCs, a heavy and costly cartography 

exercise was to be undertaken prior to each round of PHC to update EA maps. In recent years, 

many countries have shifted to preparing geo-referenced (using extensively GPS) and 

digitised EA maps as part of the PHC process. A database of all EAs in the country will 

therefore be available with agricultural related data collected during the PHC. Updating of 

sampling frames for second stage will be done in selected EAs. 

 

 

The availability of geo-referenced and digitised EA maps will also facilitate in the future the 

maintenance and updating of the EAs maps which can be combined with satellite images 

(with land cover and use features) to build an area frame that is much easier to update. 
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4. Analysis of Linked Data for Agriculture Policy 

As the capacity to produce agriculture statistics improves, it becomes important to increase the 

focus to integrate statistics into decision making.  Linked data can be particularly useful for 

analysis for agriculture policy .  Decision makers must be able to use statistics to inform policy 

and for monitoring and evaluation of projects and programmes.  Statistical offices should ensure 

that the statistics produced are relevant to and meet user needs.   Linked data from the population 

and housing and agriculture census are particularly important to contribute to understanding the 

cross sectoral issues outlined above, such as  agriculture, the link between farm and non-farm 

employment, poverty, food security and nutrition.   

The Guidelines (FAO and UNFPA, forthcoming) show how an agricultural module in the 

population and housing census can help fill data gaps, either due to lack of timeliness of 

agricultural census and surveys or scope of  coverage of the farm population or type of data 

collected. Annex 3 provides suggested tables for cross tabulations linking demographic and 

household data for both the core and supplementary items suggested.  It provides three examples 

of linked analysis: fertility of farm households in relation to family welfare, including the 

contribution of land used for agriculture in definining level of family welfare.  A gender analysis 

of the farm household sector, looking at the role of own account agricultural production on gender 

relations within the household. Analysis of the vulnerability and poverty of elderly farm operators 

and holders.      

 

5. Next Steps 
The Guidelines for Linking Agricultural and Population and Housing Censuses: with selected 

country examples (FAO and UNFPA, forthcoming) are in the final stages of publication.  The 

document will be published on the ESS website http://www.fao.org/economic/ess/ess-

publications/en/ in time for 2012.  Following this joint workshops with UNFPA will be held 

to disseminate the material and to provide technical assistance to countries wishing to carry 

out a linked population and housing and agriculture census. 
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