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Abstract 
 

The empirical evidence of the advantages of using Computer Assisted Personal Interviews 
(CAPI) in household surveys is growing and an increasing number of countries are now using 
such platforms on multiple types of devices. Both hardware and software options are 
expanding and increasingly low costs of portable computing power makes the adoption of 
these new techniques very attractive even for less developed countries.  A recent evaluation 
by EDI has convincingly argued for the added benefits of administering personal interviews 
using ultra-mobile personal computers (UMPC) particularly in terms of improved data 
accuracy.  The application of CAPI in agricultural surveys appears particularly promising for 
at least two reasons.  On the one hand, the complexity of agriculture makes CAPI an ideal 
instrument to facilitate the collection of agricultural data and to reduce inconsistencies.  On 
the other hand, the notoriously poor quality of agricultural data offers an opportunity for 
CAPI to bear greater rewards in terms of improved data quality.  Data quality can be 
enhanced by the use of ‘report-based’ validations which allow the interviewer to make 
informed assessments of the data plausibility, based on accepted norms and standards. 
 
The approach makes use of the FAO FARMAP data model and hierarchical coding system.  
This provides a comprehensive framework which can be adapted to suit a wide range of 
farming systems, allowing the survey designer to set up a range of templates based on 
knowledge of the areas to be surveyed.  The coding system provides a logical taxonomy for 
farming activities, inputs and outputs which, in turn, provides the survey designer with the 
option of specifying the level of disaggregation and details required. 
 
The paper draws from EDI’s extensive experience with developing computerized surveys, as 
well as from an on-going collaboration with the Living Standards Measurement Study – 
Integrated Surveys on Agriculture (LSMS-ISA) project, to show some of the key attributes of 
EDI’s latest applications, report of the on-going experience with the Uganda National Panel 
Survey (UNPS) and present some features of a computerised agricultural survey currently 
under development.   

                                                        
1 Correspondence should be sent to <n.chalmers@edi-africa.com> . 
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1 Introduction 

1.1 This paper provides a brief resume of EDI’s experience in the design, development and field use 
of Computer Assisted Personal Interviewing (CAPI) packages, CWEST and surveybe.  This includes a 
description of the general features of CAPI and its advantages over pen-and-paper interviewing 
(PAPI) together with some of the specific features of CWEST/surveybe which have been influenced 
by its focus on complex, multi-topic household surveys such as the Living Standards Measurement 
Survey (LSMS).  Particular emphasis is placed on the data quality gains from CAPI, this being one of 
the issues identified in the Global Strategy. This is followed by a brief overview of the survey work 
using CWEST/surveybe which has been done to date.  The next section describes some the current and 
proposed features which make the system suited to farm economics surveys and the final section 
discusses some of the challenges in making the change from PAPI to CAPI. 

2 Background 

2.1 For a number of years prior to 2007, EDI had been conducting complex, multi-topic household 
surveys using paper questionnaires and a computerised data processing system based on CSPro.  The 
procedures used reflected best practice in the field (such as extensive interviewer training, double 
entry of questionnaires, comprehensive validation and data cleaning).  However, we found, in 
common with other practitioners, that mistakes by interviewers do occur leading to delays in the 
availability of the results and a degradation of resulting data set as complete cleaning is never possible.   
Portable electronic devices such as Personal Digital Assistants PDAs and Ultra Mobile Personal 
Computers (UMPCs) had been used for some time for CAPI and the reduction in cost and increase in 
power led us to consider a move to this technology in late 2007.  The most difficult decision was the 
choice of software. Most of the packages on the market did not offer the flexibility and power needed 
to implement the type of questionnaires we were fielding.   As a consequence we decided to develop 
our own application using a widely used database program as a development environment.  This 
provided most of the features that were needed with the ability to customise and fine-tune the 
application to our own requirements. We opted for UMPCs rather than PDAs partly because we 
needed to use the full MS Windows system but also because the larger screen would accommodate 
more questions on the screen.  The ability to see questions in their context is very helpful to the 
interviewer, in much the same way that a good design and layout of the paper questionnaire facilitates 
the interview. 

2.2 The original software package was developed using Microsoft Access for Windows.  The 
designer requires the full licensed package (which is part of the Office Professional suite) but the 
system can be run on UMPCs using the runtime version which is provided free of charge.  The 
developer uses the standard MS-Access screen designer to build the forms.  However much of the 
metadata (data dictionary) that control the behaviour of the program is held in a set of data tables 
which can be edited by survey designers.  These tables hold attributes of the questions such as the data 
type, the caption to be displayed (in multiple languages if required), full instructions for the question, 
the enabling conditions, question number and screen order, the response set (lookup codes for 
categorical and ordinal data) and many more.  When the various screens are loaded many of the 
features are generated dynamically from the data held in these tables.   This arrangement makes it 
much easier to develop and maintain the system as those supplying content do not have to edit the MS-
Access screens directly.   

3 Features 

3.1 The CWEST/surveybe programs have a number of features which have been found to be very 
valuable in EDI’s own work.  Some of these are offered by other CAPI systems; some are unique to 
EDI. The program supports multiple languages including non-Roman fonts.  Parallel translations are 
entered into the data dictionary for lookup code (value) labels, question captions and ‘floating’ text 
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and the system can handle as many languages as required.   Routing (skips) is handled by entering the 
logical statements which determine if conditional questions are to be asked.  Similarly validation is 
handled by a set of logical statements which identify errors or warnings.  Some of these can be 
generated automatically based on the data variable specifications whereas others are defined on the 
basis of the designer’s requirements.  The data validation system checks the data, on demand,  at 
various stages through the interview.  The program includes a built-in file transfer system which uses 
the internet to transfer data files to a central server.  This provides an effective method of off-system 
backup as well as making the data available to the analysts as expeditiously as possible.  EDI has used 
mobile phone technology to provide internet access to all team supervisors.  Data are remitted on a 
daily basis (depending on network coverage).  This has the added advantage of maintaining close 
contact with the teams in order to provide support and program updates.  This is especially important 
in building confidence on the part of the field teams.  The program can also create local, automated 
backups so that the data file can be rolled back in case of serious problems.  In practice, no such 
problems have been encountered.  The program also includes an interface to allow direct capture of 
GPS readings. 

3.2 CAPI is particularly well-suited to longitudinal surveys and our software has been designed to 
support panels.  Data from previous surveys can be held on the computer and used in two distinct 
ways.  The first is to carry forward data which are persistent from one wave to the next.  A simple 
example would be land parcels.  The inventory at the end of one reporting period would be the same as 
that at the start of the subsequent period.  Characteristics of the parcel, such as area, soil-type are 
likely to remain unchanged and so can be carried forward and updated if necessary.  Major changes 
such as disposals and acquisitions can be built into the questionnaire in order to ensure this inventory 
is accurate.  This approach both reduces the reporting burden on the respondent and promotes data 
accuracy.  The second way in which the data can be used is to allow validations over time to be 
incorporated into the program.  The approach is broadly analogous to that used in a cross-sectional 
validation which involves defining a set of logical tests which are applied to a set of data records.  In 
this case, the source data records would include the same measurement from two or more time periods.  
As always, the actual tests to be applied are entirely dependent on the requirements of the survey 
designers and the software provides a framework for implementing such tests. 

3.3 Some of the more novel features include the ability to generate scripts for Stata and SPSS to 
import the data and apply variable and value labels.  This can be a tedious task and having it 
automated is a considerable time saver.  Another feature which was introduced in 2008 was the use of 
photographs for a range of purposes.  In some questionnaires we included a simple price 
questionnaire.  Respondents were asked the current market price of a number of items.  In some cases 
a simple description will suffice, for example “how much is a kilogram of white sugar?” In other 
cases, a photograph is a much better way of showing the respondent the item to price, for example, 
“How much would you pay for a chicken like this?”  Another purpose is to assist in the quantification 
of units of measure.   We extended our consumption section to include the use of photographs for units 
of measurement.  It is relatively common for respondents to use an assortment of containers such as 
cans, cups, old margarine tubs and so on for measuring out foodstuffs.  These are of indeterminate size 
and this can lead to errors when converting such measures to standardised units. We included a range 
of the containers in the program reference tables and, using the density of the foodstuffs, were able to 
estimate the household consumption based on the data supplied.  In addition it was possible to provide 
a range of photographs for foodstuffs which were not usually measured using containers.  Typically, 
these are pieces, heaps, hands, bunches and so on.  Again each of these would have been weighed and 
this information stored in a reference table on the computer.  Once the photograph has been selected 
by the respondent, the quantities can be calculated during the interview and used in validation.  The 
benefits of this approach are further discussed below.   

3.4 The original system based on MS-Access (CWEST) has been in operation for almost three 
years. During this time it has been used for a number of surveys both within EDI and for a number of 
external clients and has been under continuous development.  From the beginning we knew that MS-
Access would not be suitable as a long term platform.  Whilst being excellent as a rapid application 
development environment, enabling us to develop a working prototype and test a wide range of ideas, 
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it has serious limitations as the basis for a marketable product.  It is restricted to the Windows 
operating system and therefore is only suitable for UMPCs. It also requires each survey to be 
configured by software programmers at EDI, with limited change control available for the survey 
implementers.  Using the knowledge gleaned from its experience with the first version of the software, 
EDI has been developing an enhanced, new stand-alone version called surveybe, which gives the user 
complete control to design and amend any survey/instrument, without the need for software 
programming skills or involvement by EDI.  Surveybe also works on a wider range of hardware and 
operating systems and many of the annoyances of restrictions of the MS-Access environment have 
been addressed whilst retaining and enhancing the most important features described above.  The 
result is a user configurable system which has been purposely designed to implement the types of 
surveys typical in lower income countries as well as being suitable for many other data-collection 
purposes. 

Validation 

3.5 As the validation system is one most important features of the surveybe package, this is 
examined in more detail.  It provides end-users with the facility to add logical tests that are used to 
identify errors (or possible errors) in the data.  The approach is broadly the same as used in any survey 
data processing but the essential difference in CAPI is that the tests can be run during the interview 
making it possible to make corrections with the respondent present.  In practice we have found it best 
to run the validation tests at various points during the interview. Typically, this would be after each 
section/screen and then a complete check run at the end of the interview.   This approach means that 
errors can be found and corrected early in the interview, thereby preventing error accumulation.  In 
order to maximise the potential of this feature (and therefore realise one of the main benefits of CAPI) 
it is essential that the identification of these validation rules be seen as part of the design and 
development process before the survey begins.  This means that those who design the questionnaire 
should also provide the validation rules that they wish to be applied to the data.  With paper surveys 
this often does not happen perhaps because they are not necessary for the field work to begin, unless 
the field workers are expected to conduct a number of manual checks.  Often, the survey designer may 
have little or no involvement with the data processing  

3.6 The validation rules in CWEST/surveybe fall into three categories.  First there are rules which 
can be automatically generated from the intrinsic properties of the data item (i.e. the response to a 
question, a measurement or reading etc.)  For example, each data item can be either compulsory or 
conditional.  Compulsory items should not be missing and so an automatic rule can be generated to 
detect them.  For conditional variables a logical expression is required to determine if the data field is 
enabled.  This too is part of the specification and this expression determines the routing or ‘skip 
patterns’ during the interview.  It can also be used to generate validation rules which identify data 
which are missing and should be present and vice versa.  The second groups of rules are those which 
can be identified ex-ante but are not automatic.  These are developed from first principles based on an 
understanding of the data to be collected.  Many of these will be simple and straightforward, for 
example range checks or the simple relationships between variables.  For example, various rules can 
be developed using age, sex, marital status, relation to head to household etc.   Others will be more 
subtle and require more complex relationships.  Typically, in multi-topic surveys there is substantial 
scope for checks which cross reference different parts of the questionnaire.  This will certainly be the 
case in comprehensive farm economics surveys.   If the CAPI survey has a paper-based antecedent 
then there may be a set of validation rules that can be converted and implemented in the surveybe 
system.  The essential point is that as many rules as possible should be entered and tested before the 
survey starts.  Time and resources need to be made available for this task.  The third and final group of 
tests are those which are added during the survey.  In practice it is not possible to identify all of the 
potential anomalies that could be encountered.  Some of these become apparent as the data are 
tabulated and subjected to statistical analysis.  This is facilitated in surveybe because of the rapid 
transmission of data from the field.  The data can be imported into statistical programs as soon as they 
have been received from the field teams.  The analysts can then examine the data. If anomalies are 
discovered, the analyst would devise a test to identify this in the field. The test would be added to the 
program and would become available to the field teams when they next receive an update.  Ideally, 
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this process should be incorporated into the piloting so that at least some of the unanticipated errors 
can be addressed before the survey proper begins.  However, the ability to add new rules and update 
the questionnaire as the survey progresses is a major benefit of electronic surveys.  The validation 
system in the survey software makes use of SQL syntax in order to define rules.  This was chosen 
because the system is based on a relational database platform; it is powerful and is widely known and 
used, with a range of training materials and resources available. 

4 Usage to date 

4.1 Since the beginning of 2008 nearly all of EDI’s survey work has been done on CWEST or the 
newer surveybe software.  These include surveys conducted on behalf of the Tanzanian Social Action 
Fund (TASAF), the Development Economics Research Group of the World Bank and the Millennium 
Challenge Corporation.  In addition EDI has developed applications for clients conducting surveys in 
the Maldives, Kenya and South Africa.  The second wave of the Ugandan National Panel Survey is 
currently being implemented on CWEST and surveybe.  The majority of these surveys involve 
household questionnaires though by no means all.  The software has been used for community 
questionnaires, service delivery surveys, health surveys, retail audits, and a variety of group 
interviews.  Since 2007 EDI itself has conducted 8 surveys in Tanzania using CWEST.  These surveys 
comprised approximately 10,800 household interviews and 220 community or group interviews.  
External clients using CWEST have completed around 1,200 personal interviews in the Maldives, over 
5,000 household interviews in Kenya and 3,300 household and 9,600 individual interviews in South 
Africa. At the time of writing CWEST is being used for the third wave of the Kagera Health and 
Development Survey (KHDS).  This is a panel survey which is tracking the members of 915 
households, originally interviewed in the period 1991-94, from the Kagera region of Tanzania.  One of 
the new features introduced for this survey is means of capturing data on the believed whereabouts of 
these persons.   This required extensive use of reference tables with standardised geographical coding 
in order to capture location data and manage the logistics of team assignments as these people have 
migrated to other locations within Tanzania and neighbouring countries.  It also presented a number of 
data management challenges as the data files need to be passed between different field teams, going 
via headquarters for inspection and quality control. 

4.2 Through EDI’s ongoing collaboration with the World Bank’s Living Standards Measurement 
Study – Integrated Surveys on Agriculture (LSMS-ISA) project, EDI has been working with the 
Uganda Bureau of Statistics (UBoS) in moving from PAPI to CAPI using CWEST and surveybe for 
the second wave of the Uganda National Panel Survey (UNPS).  The UNPS is a panel survey being 
carried out annually on a nationally representative sample of approx. 3000 households. The survey is 
conducted through two household visits per year in order to capture the two cropping seasons of the 
country.   The UNPS is comprised of the following questionnaires, which are configured using 
CWEST/surveybe:  

• Household  

• Agriculture  

• Price/Market  

• Community/Facility Questionnaires  

EDI has been training each department involved in the collection of the UNPS data in the processes, 
procedures and approach required in order to make a successful transition from PAPI to CAPI.     

The introduction of CAPI within UBoS is being phased-in in order to ensure maximum success.  The 
household questionnaire is the first instrument to be implemented using CAPI.  To encourage 
ownership, and gain maximum exposure to CAPI systems prior to its use in the field, UBoS’ data 
department have been involved in the development of the system, providing validation rules and in 
gathering the required unit photographs and conversion rates for the consumption module. 
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The community and market/price questionnaire and the agriculture questionnaires are currently being 
configured in the enhanced surveybe system, and will be implemented by the field teams later in the 
year. 

 

5 Agricultural surveys 

5.1 This part of the paper examines how the CAPI technology, and surveybe in particular, could be 
used for agricultural surveys.    There is considerable interest in the improvement of the quality and 
scope of agricultural data in low income counties, especially where is it possible to link survey data 
from farms with a corresponding household in a panel survey.   Typically, panel surveys of this type 
have focussed on household welfare and consumption data with little information on the related farm 
production systems.   This is changing and in a number countries there are new initiatives to 
implement complementary surveys of this type.  Many of agencies will have their own questionnaires 
and survey formats and so one approach would be to ‘computerise’ these questionnaires in the manner 
described above.  The approach would mirror that used for other multi-topic household surveys.  
surveybe has a number of features which make it well suited to surveys of this type.  However in 
‘green field’ situations, where a survey of this type has not been done, there is perhaps a case for the 
adoption of a complete package which includes the CAPI software, the data model and a coding 
system.  The design for the data model and coding system are based on the FAO Farm Analysis 
Package (FARMAP) survey system (see Dixon, 1983 and Von Fleckenstein et al, 1992).  This was 
developed during the 1980s (although some of the ideas date back to Farm Management Data 
Collection and Analysis System (FMDCAS) in the ‘70s).  In many respects, the data structures and 
coding system were ahead of their time, in that they were developed before relational databases were 
widely available.  In this paper we set out the case for revisiting these resources, which were 
developed specifically for farm economics surveys, and for using them as a basis for a CAPI 
implementation. 

Data model 

5.2 The FARMAP data model is based on a number of distinct entities which have been selected to 
represent the complexity typically present within farming systems of the type being studied such as 
multiple and inter-cropping.  Some of the ideas used in the FARMAP data model include: 

• Parcel – an enclosed area of land with a single tenure status. 

• Plot – a defined area within the parcel.  It could be the whole parcel or part thereof. 

•  Activity – a sub-unit of the whole farm system (crop or livestock) which can be defined by a set of 
related inputs and outputs and technologies.  It has a more precise and specific definition than an 
enterprise. 

• Component – in mixed (inter-cropped) activity, the distinct single crops are referred to as 
components. 

Modularity 

5.3 The use of activities (as defined above) facilitates a modular approach to the questionnaire 
design.  This could be of particular value where the same core instrument would be used in a number 
of countries.  It would be possible to define a common core plus country or region-specific sections.  
In addition, the designer program would allow survey managers to define the range of crops and 
livestock activities that are available for selection in each survey area.  This would be similar to the 
food consumption section of the current household questionnaire used by EDI.  In this case, the survey 
designer has access to a library of food items, this library being built up over time.  Not all of them 
will be used in any one survey.  The selection is dependent on the typical range of items consumed 
within the geographical area to be surveyed.  The key is to aim for generic record structures and use 
the coding system to provide this configurability. 
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Coding system 

5.4 The FARMAP coding system was developed to complement the data model described above 
and provide a systematic, hierarchical taxonomy which covers the complete range of crop and 
livestock activities likely to be encountered.  The hierarchical nature of the codes permits sub-
categories to be defined and inserted according to local requirements but all of these can be collapsed 
to more generic categories to facilitate aggregate reporting.  Examples of two crop and a livestock 
activity code ranges are shown below in Table 1. 

Table 1 Some examples of the FARMAP coding system 

CEREALS HARVESTED FOR GRAIN 10-599 

10-19  Wheat Triticum spp. 

20-29  Rice, non-glutinous Oryza sativa 

30-39  Rice, glutinous Oryza sativa 

40-49  Maize Zea mays 

50-59  Barley, naked barley Hordeum spp 

60-69  Millet Pennisetum americanum, Panicum miliaceum 

70-79  Sorghum Sorghum bicolor, Andropogon sorghum  

80-89  Oats Avena spp.   

90-99  Rye Secale cereale 

100-109  Teff Eragrostis abyssinica 

110-119  Finger millet Eleusine coracana. 

120-129  Buckwheat Fagopyrum esculentum 

130-189  User-defined -  

190-199  Undetermined 

 
GRASS FORAGE CROPS 1800-1899 

1810-1819  Elephant grass, Napier grass Pennisetum purpureum 

1820-1829  Guinea grass Panicum maximum 

1830-1839  Sudan grass Sorghum sudanense 

1840-1849  Pangola grass Digitaria decumbens 

1850-1859  Bermuda grass Cynodon dactylon 

1860-1869  Signal grass Brachiaria decumbens 

1870-1889  User-defined - 

1890-1899  Undetermined - 

 

SHEEP 5200-5299 

5200-5209  User-defined 

5210-5219  Pack sheep 

5220-5229  Breeding sheep 

5230-5239  Dairy sheep 

5240-5249  Wool, hair sheep 

5250-5259  Sale-slaughter sheep 

5260-5269  Pest control sheep 

5270-5279  User-defined 

5280-5289  Multipurpose sheep 

5290-5299  Undetermined 

 

5.5 Ultimately users may wish to use their own coding system, possibly to maintain continuity with 
previous surveys.  However, the existence of these codes can be valuable in the development of the 
questionnaire, acting as aide-memoire to the designer. 
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Flexible disaggregation 

5.6 Farmers will differ in the level of detail they are able to provide.  Some may be able to report 
the amount of fertiliser used on each plot and for each crop.  Others may only be able to provide the 
totals purchased during the last year.  The system needs to be able to capture both (and variations in 
between).  It must not be so rigid that it fails completely if the data cannot be obtained at the most 
desirable level of disaggregation.  In other words, some data are better than no data.  The underlying 
database would have to be designed in order to provide this flexibility whilst avoiding the risk of 
double-counting.  One of the benefits of this approach would be that reconciliation type validation 
reports (see 5.10) can be produced, for example, checking that the total fertiliser used (as per the 
disaggregated records) reconciles with the amount purchased2. 

Pre-defined data records 

5.7 Different farming activities will have different combinations of inputs and outputs3.  These can 
be programmed into the database and the appropriate records pre-populated when the activity is 
selected.  For example irrigated maize will have a different set of inputs compared to rain-fed maize.  
These could be pre-defined and added to the database by farm management experts.  As an extension 
to this, the database could contain indicative values and ranges in order to facilitate validation of the 
data (see 5.10 below).  The system would calculate the activity gross margins and compare them, and 
other physical and financial indicators, with ‘standards’ highlighting values which fall outside the 
defined ranges. 

Support for multiple interviews 

5.8 The application needs to be flexible to permit either single or multiple interviews within the 
reporting period.  In some cases a single visit survey may be planned.  In other surveys more detailed 
information (e.g. labour use) may require multiple interviews as the recall period would be too long 
for the level of detail required.  Subsequent interviews need not be face-to-face but could be done 
using mobile phones for example.  The program would display the questions to be asked over the 
phone.  (Note this is different from the panel survey capability; a feature which is already available in 
the household questionnaire.) 

Better quantification 

5.9 Small subsistence farmers tend not to keep records on inputs or yields.  Recall-based interviews 
rely on the skill of the interview in assisting the respondent to estimate such quantities.  Sometimes 
this is difficult as the quantities can, at best, be expressed in terms of ‘bags’, ’buckets’, ‘heaps’, 
‘bundles’ etc.  Photographs can be used to improve accuracy of quantification.  Of course, it is 
possible to make use of laminated photographs as ‘show cards’ in conjunction with a paper-based 
interview.  The use of CAPI makes this task much simpler.  It is also possible to specify a unique set 
of units of measurement for each crop product, livestock product, input, etc.  This helps to improve 
accuracy of reporting.  Caeyers et al (2009) demonstrate how this approach can lead to improvements 
in data quality when estimating household consumptions aggregates based on recall data.  (This is 
further explained in the section on ‘validation reports’ below.)  It is reasonable to suppose that the 
same technique would yield similar benefits in agricultural surveys.  

Validation reports 

5.10 Validation reports make use of the ability of the system to convert the raw data into useful 
information and then present it to the interview in a format that allows them to make a judgement 
about the quality of the underlying data.   This is linked to the previous feature; the ability to specify 
local units with associated photographs.  The raw data can be converted into information about which 
a judgement can be made.  Examples would include various ratio variables such as seed, fertiliser:  

                                                        
2 This simple approach assumes that no stocks are carried over form one farming year to the next.  Of course, adjustments for stock 
changes could be incorporated into the report if the relevant data are available. 
3 Farm data handbooks are a useful source for the lists of inputs and outputs associated with typical farming activities. 
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kg/ha, feed rates, stocking rates, yields, unit prices etc.  More aggregated reports such as activity 
margins could also be generated during the interview allowing the interviewer to identify problems 
which may not be apparent from the raw data alone.  The various calculations can be carried out by the 
system and the results presented to the interviewer in a presentation-quality report.   

5.11 This approach has been successfully used during household interviews in which food 
consumption data are collected.  A number of photographs are used in order to help quantify the 
amounts consumed over the recall period.  The energy content of each entry in the food items list is 
stored in a reference table.  This is prepared before the survey commences.  Using these data, the total 
energy ‘consumed’ by the household can be estimated.  The household member data has details of the 
sex and age of each person.  From these data, the program can calculate the number of adult-
equivalents consuming this food.  This figure is adjusted to compensate for household members who 
may have missed meals and visitors who may have been helping to eat them.  The result is an estimate 
of daily energy intake per adult-equivalent.  This can be compared with expected norms.  In addition 
the report shows the contribution of each food item to the total energy, in descending order of 
importance.  The interviewer examines this report for anomalous or unusual entries.  Of course, this 
technique can assist only in determining the plausibly of the reported data; it does not guarantee their 
veracity.  But it is the type of analysis that would traditionally be done by the researcher during the 
data cleaning phase of a paper-based survey.  This is another example of how the data capture and data 
cleaning can be brought together using a computerised survey instrument. 

Drill-down features 

5.12 The option of approaching the data from different starting places and navigating through the 
questionnaire by double tapping/clicking on data fields could be very helpful to the interviewer.  There 
are a number of other ways that this capability could be used to provide a flexible and intuitive means 
of navigating the electronic questionnaire.  For example: 

Parcel ���� 
          All Plots in that parcel  ���� 
   All crops on that plot (could be activity:component) ���� 
                             All output and input records for that crop on that plot in that parcel   
 
Crop ���� 
          All Parcels growing that crop  ���� 
   All plots on that parcel growing that crop ���� 
                             All output and input records for that crop on that plot in that parcel   

Input (e.g. nitrogen fertiliser) ���� 
 All crops which have used that input ���� 
                     Input records (fertiliser) for a specific parcel/plot/crop. 

5.13 There are many other ways in which these different views of the data can be presented.  One of 
the advantages it that it provides the interviewer (and also the respondent) with alternative views of the 
data which have been collected.  In the final example above, the data on fertiliser use may be collected 
in a number of different places (if, for example, the questionnaire follows a crop by crop approach).  
By ‘collecting’ all the fertiliser records together, it becomes much easier to check that no crops, plots 
or parcels have been missed or incorrectly included. 

Clickable map 

5.14 It is common practice to use a simple sketch map in a farm survey.  It helps the respondent to 
visualise the plots of land and can act as a simple aide-memoire during the interview.  It would be 
useful to retain this feature in an electronic questionnaire and extend its capabilities.  The parcel and 
plot areas could be captured by walking the perimeter and taking GPS readings or simply asking the 
farmer.  With the former the sketch map could be generated automatically, with the interviewer adding 
some other features as reference points.  The latter method would require the interviewer to draw a 
sketch map with the stylus and then convert the plots to have a ‘clickable’ property.  When the 
parcel/plot is tapped with the stylus a new screen form is displayed.  This shows, for example, physical 
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properties of the parcel, tenure, the current crops growing, the cropping history etc.  The map could be 
activated at any time and used as a navigation tool.  At present this has not been implemented.  

6 Challenges 

6.1 It would be misleading to suggest that there are no problems in the adoption of CAPI.  Whilst it 
is our contention that the advantages far outweigh the disadvantages, it is important to be candid about 
the challenges that are likely to be faced.  Although this paper does not address the economics of the 
CAPI vs PAPI surveys it is worth considering a few points.  There are many factors that influence this 
and CAPI will not be suitable for all surveys.  However complex longitudinal surveys with relative 
large sample sizes are likely to be most suited to CAPI on both technical and financial criteria.  Whilst 
it is possible to do the calculations and produce comparative costings, CAPI offers some benefits such 
as data quality and rapid availability that require the client to make a subjective valuation.  In cases 
where CAPI does turn out to be more expensive, the client may decide that this is a premium worth 
paying given these benefits.  Similarly, one of the major unknowns in PAPI surveys is the amount of 
time required to clean data and the extent of degradation of the final data set.  This leads to a curious 
and somewhat counter-intuitive view of the relative risks associated with the two methodologies.  It is 
natural to see the move from paper to CAPI as inherently risky with the deployment of computer 
technology in an unfavourable environment.  Concerns about hardware failure, theft, faulty software, 
etc. are all legitimate and need to be addressed.  EDI’s field experience has enabled the company to 
develop a set of field procedures that minimise these risks and put in place contingency measures.  
However, one of the greatest risks in a survey is that interview is not conducted as planned.  Despite 
rigorous interviewer selection and intensive training, this can happen and so the risk in a PAPI survey 
is that weeks of field work is done before such problems become apparent.  The ability of CAPI to trap 
errors at source and deliver data to the analysts the same day they are collected can provide 
reassurance that the survey is going as planned.  It is also worth pointing out that the EDI interviewers 
and supervisors have been very positive about CAPI.  No-one wants to return to paper.  There are 
some real challenges, however, and this section discusses some of those we have faced in the 
development of the surveys based on CWEST and surveybe. 

Data management 

6.2 The data management and workflow is one of the greatest technical challenges.  The early 
surveys carried out by EDI were relatively simple in this regard as they involved a one-way flow of 
data from interviewer to supervisor to headquarters.  Typically the data would be stored in files by 
cluster and interviewer and then merged by the supervisor.   These in turn would be transferred to 
headquarters.  The main challenge in this system was to determine who has the ‘live version’, as 
multiple copies of the data can exist at the three levels.  This was achieved by means of flags in the 
data record indicating that an interviewer or supervisor had finished working on that household.  Panel 
surveys tend to be more complex, especially if they involve the tracking of individuals.  In our 
experience, data management practices can vary from survey to survey, especially where agencies 
have their own way of working and wish to retain those procedures.  This can mean that the data 
management parts of the program have to be customised accordingly. 

Changing mindsets and way of working 

6.3 This is, perhaps, the greatest challenge in the successful adoption of CAPI technology and it 
applies at all levels from interviewers to survey designers and analysts. The move to CAPI requires a 
systematic approach which requires practitioners to relinquish a number of well-established practices 
in order to capture the full benefits of the new technology.  Electronic systems also change the 
timeline profile of key milestones in the survey process. Because much of the development work is 
up-front, it means that considerably longer is needed before the interviewer training and fieldwork can 
commence. In practice this is more than offset by the gains in speed of availability and a reduction in 
time cleaning data.  However, it is important to acknowledge this and ensure that clients are made 
aware.  This can have practical ramifications if staged payments are triggered by such milestones.  A 
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critical part of the development process is field testing; in many respects this stage is even more 
important for CAPI than it is for paper questionnaires as the complete system is being tested. 

6.4 There are a number of approaches that can be taken.  For many the starting place in the design 
of the survey is the development of the questionnaire.  This consists of a number of separate steps 
which are often combined into a seamless process.  A competent and experienced questionnaire 
designer will usually create a document which is generally well suited to subsequent data processing, 
although this is by no means assured.  Paper questionnaires have often been designed without the 
involvement of those who will have to design and run the data processing system.  One of the side-
effects of our work on CAPI has been the exposure of survey designers and analysts to core principles 
of database theory such as data modelling, normalisation, primary keys, Structured Query Language 
etc.  Although not essential in the design of CAPI survey instrument, a good understanding of these 
principles is a distinct advantage and should be encouraged.  In most cases, the best implementation of 
a CAPI questionnaire will not be a literal conversion of the paper original.  It is advisable to perform a 
number of steps before creating the CAPI application.  Not all of the questions on a paper form will be 
necessary on the computer screen (the date and time of the interview can be picked up from the 
internal clock of the computer, the ID of the interview is already available from the login procedure, 
questions on paper which are used to identify a subset of respondents e.g. all persons under 18 are no 
longer needed because these data are available from the underlying record.)  Skips and enabling 
conditions can use variables which are not displayed on a specific screen. 

7 Concluding remarks 

7.1 This paper has presented some of the features of CAPI with a focus on our own experience, 
what we have done so far and how we see the technology developing in the future.  Emphasis has been 
placed on the potential of CAPI for use in complex agricultural surveys; how the new capabilities 
offered by CAPI can address many of the problems and difficulties encountered when using traditional 
paper-based surveys.   We believe the technology is particularly well-suited to farm economics 
surveys which require a degree of flexibility in order to accommodate the range of situations likely to 
be encountered.  As a company EDI is now fully committed to using CAPI for all of its survey work 
involving personal interviews. 

7.2 We have also made the case for revisiting some older but proven resources (the FAO FARMAP 
system) which were developed to support farm economics surveys.  Much of this system could be 
ported to a CAPI environment providing a flexible and configurable survey package that is adaptable 
to a wide range of agricultural survey scenarios.  The result would be a complete ‘resource-kit’ that 
could assist agencies in setting up surveys of this type. 

7.3 Whilst the potential for improving the quality of data is undoubtedly present, this can only be 
realised if the approach to survey design and implementation is adapted in a holistic and systematic 
manner.  CAPI brings together data capture, entry, validation and cleaning in a single event – the time 
of interview.  All aspects of the survey have to be designed around this key principle if the full 
benefits are to be realised.  This has implications for all concerned but especially those responsible for 
the design and management of the survey. 
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