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Abstract	  

	  
The paper questions the current and historical ideas about the need for agricultural censuses and their 
use in a statistical system relying on decades old methodology.  For example, the periodic censuses 
take so long to implement and complete that the results are out of date before they are published.  The 
value of the census data for sampling purposes also declines rapidly over time. This paper suggests a 
new paradigm for the future of agricultural and rural statistics. A strategy to use a master sampling 
frame that would form the foundation for an integrated survey program with continuous data 
collection is described.  . 
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1.  Introduction 
 
A paradigm is a theory or group of ideas about how something should be done or thought about.  The 
historic and current idea about the need for censuses of agriculture is a paradigm.  This paradigm had 
its beginnings in ancient Babylonia, China, and Egypt where censuses were carried out for taxation 
purposes (Folks 1981).  The Handbook to Life in ancient Egypt (David 1998) describes a taxation 
procedure based on regular censuses of fields, herds, and gold from the Old Kingdom period1 forward. 
Officials were sent out to measure the arable area and to compile a list of the institutions and private 
owners who held the land.  This enabled the governments to estimate the year’s production and 
probable taxes it would yield. 
 
These methods continue to be used in the modern world in spite of monumental developments of 
computing power, satellite imagery, and the application of probability theory to sample survey 
methods.  In the 1950’s, the US Census Bureau and others introduced the ideas of sampling theory; yet 
the census paradigm continues. 
 
This paper begins with an overview of when is a census a census, and how a census compares to a 
sample survey. The paper then introduces a new paradigm of continuous measurement based on an 
integrated survey framework. 
 
2.  When is a census a census? 
 
A census is generally considered to be a complete enumeration of a defined population.  The 
population needs to be defined whether a census or sample survey is to be undertaken.  In other words, 
the frame needs to be defined.  For collection purposes, it is standard practice to divide the country 
into enumeration areas, or areas based on administrative boundaries. All farms in these areas are 
enumerated. Many countries in the developed world base the census of agriculture on farm registers—
lists of farms intended to provide complete coverage of the farm population. 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  2500	  +	  years	  BC	  



 	   	   	  
	  
A problem with the census paradigm is that like sample surveys, censuses face response and 
nonresponse errors and also suffer from lack of complete coverage of the population.  Censuses are 
time consuming with results only provided a year or more after the reference period.  
 
It is interesting to note how the US Department of Agriculture deals with “when is a census a census”  
(USDA 2013) in its description of the census methodology.  First, the census is essentially a multiple 
frame survey.  While a farm register is used, it is incomplete, especially for small farms.  Therefore, an 
area frame sample is used to estimate for the incompleteness in the register.  The methodology to 
estimate for non response is also described.  The methodology section also mentions that census 
results will differ from previous results based on sample survey and administrative data and that a 
calibration method is used to adjust the census numbers to agree with previously reported results.  
Table 1 shows the level of the coverage and non response adjustments made for selected items.   
 
Table 1.  Coverage adjustments, percent non response and total response adjustments, US 2012 
Census of Agriculture.* 
Number of farms Coverage adjustment   Non response 

adjustment   
Total adjustment** 

 Percent Percent Percent 
Total 12.3 15.7 34.5 
1-9 acres 23.6 11.5 42.8 
2000+ acres 1.7 14.1 18.9 
<$1000 sales 21.1 12.8 42.9 
Female operators 18.4 13.7 39.9 
*Final census results based on calibration to survey and administratively established official 
estimates are not reflected in the above adjustments. 
**also includes classification errors—name on farm register was incorrectly classified as a farm 
    
Note that the coverage adjustment for the smaller farms was considerably greater than for the larger 
farms.  However, the adjustment for non response was large for all types and sizes of farms.  And the 
table does not show the adjustments made by the calibration methods.  The point is that there is no 
such thing as a complete census.   
 
3.  Census vs. Continuous Data Collection 
 
Suppose it is possible to conduct a complete census.  Complete coverage of the population is valuable, 
but is limited to collecting data on what was determined important at the time.  The reference period is 
generally one year creating response errors because the lack of records requires the farmer to rely on 
memory.  The results of the census can quickly become out of date, both in terms of the coverage of 
the population and the topics covered by the data collected.  A census collected every ten years poses 
administrative and political problems caused by the huge jump in funding required by the census year.  
The jump in staffing levels cannot be maintained meaning that a large number of people trained for the 
census effort go elsewhere after the census period.  Because of these problems, censuses become 
delayed or the level of coverage decreased.  And a census fails the timeliness requirement with results 
not becoming available until 1-2 years after the census year. 
 
A system of continuous data collection greatly increases the ability to be responsive to emerging 
issues, and to also monitor the impact of previous policy decisions.  Shortening the recall period 
reduces response errors. A system of continuous data collection can be does not require the peaks and 
valleys of staff and funding levels inherent in the periodic censuses.  Staffing levels are easier to 
maintain.  Training programs for statisticians and data collectors can be connected to the continuous 
data collection effort.  A system of continuous data collection also meets the timeliness required of 
agricultural statistics, especially for data used to forecast the future. 



 	   	   	  
	  
 
The following section provides a view of the way forward with a new paradigm. 
 
4.  A New Paradigm for Agricultural Statistics—Integrated Survey Framework. 
 
This section brings forward the idea of an integrated survey framework introduced by the Global 
Strategy to Improve Agricultural and Rural Statistics (World Bank 2011).  The Global Strategy 
provides a long-term vision for an integrated survey framework that begins with the development of a 
master sampling frame and provides several alternative methods for its development.  Some of these 
methods include the use of a census while others do not. The vision described in the Global Strategy 
begins by recommending that satellite imagery of the land mass of the country be obtained that 
provides land cover by broad classifications such as cultivated land, grasslands, etc.  Once the land use 
mapping is complete, the next step is to geo reference (or digitize) enumeration areas used by the 
population and agricultural censuses Administrative areas such as villages, counties, districts, etc. 
should also be geo referenced to the land cover images.  Then these geo referenced boundaries can 
become data layers on the land use classified data layer. 
 
The draft Handbook on the Implementation of the Master Sampling Frame describes how an area 
sampling frame based on the geo referenced areas in conjunction with a frame of large commercial 
farms can be used as a master sampling frame. 
 
The Global Strategy provides guidelines for countries to identify their set of core data requirements 
and how to determine for each the frequency of coverage, and geographic detail.  These data 
requirements include crop production, livestock inventories and production, and economic measures 
related to both farms and households.  The optimum sample design often would lead to the selection of 
independent samples for separate crop surveys, separate livestock surveys, etc. for other variables.  
However, the use of independent surveys creates two problems: 

• The data collection costs become excessive thus pointing to combining some or all of the data 
collections depending on the characteristics of the country’s agriculture and rural 
demographics. 

• The selection of independent samples limits data analysis across the specific categories.  For 
example, it limits the capability to evaluate the economic situation of farms and households as 
this relates to their cropping and livestock situations. 

 
The integrated survey framework provides a linkage of all data collections to enable cross cutting 
analysis of, for example, agricultural production, use of inputs, the well being of the household, and all 
as they relate to the environment. 
 
Table 2 from the Global Strategy (World Bank 2011 page 24) illustrates an example of an integrated 
survey framework.  It would be used for surveys based on an annual questionnaire containing the same 
set of core items every year and rotating sets of supplemental questions assigned to different years.  
The design is based on the premise that data need to be collected for some items at least annually 
while data collections for other items are only needed periodically.  The table shows how a design 
utilizing replications across time enables the survey system to include different items over time.  The 
top row indicates replicates and the first column indicates the survey year.  The letter in each box 
intersecting the replicate and year indicates the set of items to be included in the survey each year 
along with the annual set of core items.  Each country will need to make its own decisions about the 
content of each of the components. 
 
This integrated survey also provides for selecting subsamples from the annual core survey for data 
needed within the year for some items leading to a form of continuous data collection  For example, 
the annual core survey can provide crop areas harvested and production; this can be sub sampled to 



 	   	   	  
	  
obtain data for early season production forecasts for the next year.  Another example would be 
sampling farms with livestock for more frequent within year surveys of meat, egg, milk, and wool 
production.  By year 4 all of the subject matters will have been included and all connected to the 
annual set of core and the other rotating panels. 
 
Table 2.  Overview of Integrated Survey Framework 
Replicate 
 
Year 

Rep 
1 

Rep 
2 

Rep 
3 

Rep 
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Rep 
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Rep 
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Rep 
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Rep 
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Rep 
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1 A A A A A        

2  B B B B B       

3   C C C C C      

4    D D D D D     

5     A A A A A    

6      B B B B B   

7       C C C C C  

8         D D D D D 

9         A A A A 

10          B B B 

11           C C 

12 
 
 

           D 

 
The integrated survey framework can be viewed as a form of continuous data collection that is flexible 
to meet current information needs.  Continuous data collection will lead to better quality data resulting 
from repeated data collections allowing the interviewing staff to improve their skills over time, 
 
 
 
 
 
 
 
 
 

Content	  of	  questionnaires	  for	  	  
rotating	  panel	  surveys.	  
Every	  replicate	  receives	  same	  core	  questionnaire	  every	  
year	  for	  annual	  core	  data	  items	  plus	  obtains	  data	  for	  
one	  of	  the	  following	  rotating	  panels:	  
A.	  Economic	  items	  including	  Farm	  structure,	  
expenditures,	  income	  
B.	  Environmental	  items	  including	  inputs,	  
chemicals,	  tillage,	  water	  use,	  land	  use	  
C.	  HH	  income,	  consumption,	  employment	  
D.	  Items	  of	  national	  interest	  
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