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	PLANNING, EXECUTION AND ANALYSIS OF AGRICULTURAL CENSUSES – 

A TANZANIAN EXPERIENCE



1.0
Introduction

The scale and complexity of Agriculture Censuses and Surveys in Africa have increased dramatically over the last 15 years and this has put increasing demands on the statistical Bureaus in terms of keeping abreast of the latest technologies, spreading of their capacity, sourcing funds and producing results in a timely manner.  This paper discusses these problems and presents solutions to some of them as a result of the lessons learned having completed an Agriculture Census in Tanzania.

To illustrate the increasing size and complexity of Agriculture censuses and surveys the number of households enumerated and the complexity of past censuses/surveys in Tanzania are presented in the following chart. 

The increase in size can be attributed to a number of factors:

· Decentralization of planning down to district level. Therefore district estimates are required.

· The means of number crunching large data sets is much easier and accessible with the advent of the Pentium PC, so larger surveys are easier to be undertaken.
· A move away from agriculture development to poverty alleviation strategies.  Data on Agriculture production and productivity only is not sufficient to meet the demands of the current data users who require a wider perspective of the whole rural sector including access to services and natural resources as well as measurements of poverty, gender, off farm income, Livelihood resources, etc.

· The exponentially increasing capacity of the data users in the field of computing has increased the demand for information. 

· The Agriculture Census is typically the only household based survey that produces detailed estimates at district level, so it tends to get used by all sectors for gathering information at district level, increasing the scope of the census. 

· The move from Project to pool funding and global budget support in some countries means that the evaluation of funding is mainly done using censuses and surveys to measure the impact of sectoral programmers.

· The increasing trend to understand the dynamics of the rural household in relation to poverty, means that all productive activities of the household need to be taken into consideration and not just agriculture or livestock keeping.  The contribution of fishing, off-farm income, remittances, etc are equally important.

2.0
Keeping up with new technologies

It is unfortunate these days that just when you have mastered a technology, a new one appears for mastering.  

2.1
Data capture/entry

Things are moving fast in the data capture technologies.  The Tanzania Agriculture Census used OCR Scanning technology for capturing the data from the questionnaires.  This was the first time this technology was used in an agriculture census in Africa and the activity was very successful in terms of time, accuracy of data capture and cost effectiveness.  It is recommended for large and medium size censuses and surveys.  However it would be useful to have a comprehensive review of the OCR technology available in order to select the most suited application for censuses and surveys. .  To get full utilization of the OCR application at least 4 weeks of formal training in setting up the application and programming is required and this is normally overseas. Another data capture technique that will become increasingly important as the IT skills capacity of the enumerator increases is by using laptops or palm tops in the field to collect data.  The advantage of this is that the validation of the data can be done in the field and outliers and mistakes can be checked either during the interview or through re-interview.  It also spreads the data entry process across many people resulting in the dataset being ready for cleaning and analysis as soon as enumeration is complete.

2.2
Improved reports

2.2.1
Increase details
With the increasing size and associated costs of agriculture censuses it is no longer appropriate to present a set of tabulations and a couple of pages of results.  The Bureaus of Statistics are responsible for the production of quality reports which present the results in detail with conclusions and recommendations.  What was acceptable 10 years ago is not acceptable today and the Bureaus of Statistics must increase their capacity to enable them to produce quality reports.  The Agriculture Census in Tanzania produced 6 National Level Reports all with detailed results and conclusions sections:

· Crop report

· Livestock report

· Household Conditions and Access to Natural Resources report

· Large Scale Farm report

· Gender Report

· Technical Report

Additionally 21 regional reports were produced with similar levels of analysis presenting the regional estimates and comparisons between the districts of that region.  The officers that carry out a census are often in the best position to understand the data and they should therefore carry out a comprehensive analysis.

2.2.2
Improve presentation

Previous censuses have concentrated on the production of tabulations with a very small number charts and graphics.  In many cases charts and graphs can present the data in a more meaningful way than a table.  This is illustrated here with 2 examples.

Most African countries have digitized maps of the administrative boundaries down to district level.  The use of maps presents an easy to see spatial analysis which would be difficult to determine using tables or graphs.  

This is illustrated in the map of the distribution of cattle in Tanzania which clearly shows that cattle production is concentrated in the North of Tanzania, around Lake Victoria, and declines as you move South. This would have been difficult to see in a table, unless the user is very familiar with the location of regions in the country. 

Different charts for presenting the results in a easier way should be adopted, for example the following multi series donut chart allows the comparison of the percentage use of different fertilizers between male and female headed households.  This would otherwise have to be presented in 2 pie charts making the comparison difficult.

The increasing trend to understand the dynamics of the rural household in relation to poverty, means that productive and non productive activities of the whole household need to be taken into consideration.  This introduces another challenge in the capacity to analyze the data with some analysis requiring complex multivariate analysis techniques.

3.0
The timely production of information from large census and surveys

Whilst all statistical Bureaus are well aware of the large amount of time required to produce results from large and complex census and surveys. This is often not understood by the users who demand the data as soon after the enumeration exercise as possible.

It is therefore important to make sure the work plan is realistic and agreed upon before undertaking a census or survey so that there are no complaints of lateness. More importantly is to identify where you can reduce the time between the beginning of data collection and the production of reports.

The more obvious is to make sure data collection starts as close to the reference date as possible and that the data collection exercise is  short – The agriculture census in Tanzania took 3 months to collect the data as the exercise had to be put on hold to replenish the imprest account before continuing. 

However the most important area of time saving is to be properly prepared before the start of data collection and this cannot be over emphasized.  There are many things that can be prepared before data collection commences and this can be split into 2 categories:  Computer application development and preparation for report production.  The longer this preparation time is the less time it will take to complete the reports and it should be between 1 and 2 years depending on the IT and agriculture analysis capacity of the office.  If these preparations are not complete before data entry, more time will be spent in programming applications instead of supervising the data entry and validation activities which can lead to an extended data cleaning activity at a later stage. 

-
Computer Application Development
If Scanning and OCR data capture is adopted, it is essential that all the development of the data entry templates are fully designed and tested.  If a data structure formatting application is required to bring the dataset from the scanned OCR output in line with the structure of the validation application and manual data entry output, it should be programmed before data entry starts.  All the data entry validation routines should be set up and tested together with a fully developed batch validation/data integrity checking applications.  The more time spent in application development before data entry the less time will be required for data cleaning after data entry.  

-
Preparation of Report Templates and design of report automation procedures. 

Report preparation is often the most time consuming activity in an Agriculture Census.  The reports can be prepared with all the charts, tables, time series data and skeleton text beforehand, ready to be updated automatically when the data is entered.

The preparation of report templates is a time consuming exercise and considering that there were 30 reports generated from the Tanzania census the preparation of these templates before data collection started would have substantially reduced the time required to produce the reports after data collection was complete. Many of the time consuming manual procedures in the production of reports, tables and charts can be automated using visual basic for applications.  

The collation of data from previous censuses and surveys is important to measure growth in the sector.  This can be a time consuming exercise as in most cases it has to retyped or the indicator recalculated  This is important as it is often only with trends that sense can be made from the data and it is the only way to measure change.
4.0
Use of Agriculture Census Results

4.1
Detailed analysis on Gender profile of small holder Agricultural Households

The aim is to try to assess and see if there are any gender related differences and abnormalities in ownership of agricultural resources, participation and the general wellbeing of agricultural households. 

Degree of feminization of the agricultural Sector: it was found that the highest degree of feminization exists at the age group of 20 – 39. This varies greatly by region with some regions showing a high degree of feminization whilst others have none.

Ownership of Livestock: There is a lower percent of households with livestock in female headed households compared to male headed households, and this was expected as livestock rearing in Tanzania is normally the responsibility of males.  

Illiteracy rates: There is a large difference in literacy between male and female heads of households (21% male heads are illiterate as opposed to 50% of female heads) which may imply that a higher percent of female headed households are trapped in poverty due to illiteracy.

Main Source of Livelihood: There is no difference in the main source of livelihood between male and female headed households with the exception of remittances.  A slightly higher percent of female headed households depend on remittances compared to male headed households.

Access to Productive Resources: Male headed households have greater access to productive agriculture resources (land and livestock) compared to female headed households and this is true for all regions to a greater or lesser degree with some regions having over 90 percent more land in male headed households than in female headed households.
4.2
Use of Agriculture Census Data as an important Source of indicators for monitoring and evaluation of PRS
For the Purpose of Monitoring growth of the agricultural sector, the Tanzania Poverty Monitoring Master Plan has recommended that for every 5 years period an Agriculture Sample Census has to be undertaken to be able to provide a set of indicators necessary for monitoring growth. The 2003 Agriculture Sample Census collected and analyzed this information. This set of indicators includes:
· Percentage change in production and productivity by small holder households of key staple food crops (Maize, rice, Sorghum, etc). 

· Percentage of small holder participating in contracting production and out grower schemes.
· Total Smallholder area under irrigation as a percentage of total cultivatable Land.
· Percent of small holders with access to agricultural credits.
· Percent of small holders with access to off farm income generating activities.

· etc.
An additional set of indicators was also included in the questionnaire for the purpose of obtaining information for evaluation of the impact programs like the ASDP, PADED etc.

5.0
Conclusion
In planning for Agricultural Survey and Census one of the key aspects is to make sure that the output is able to suit the need of country specific development initiatives. This will result into an exercise with outputs relevant to policy makers.

We should therefore take the concerns of the data users seriously in increasing the quality and availability of census data and reports and in providing the information as quickly as possible.  After all it is the users that require the data, we are only the producers. 
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