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Abstract 
A good early warning system is one that provides timely planning information to a diverse set of stakeholders. 
While policy makers need very concise messages for quick decisions, aid and development agencies need very 
specific and detailed information which can help them in programming at grass-roots level. This paper reviews 
Zambia’s crop monitoring and early warning systems and suggests practical ways to improve its efficiency and 
effectiveness, taking advantage of existing and potential synergistic and institutional opportunities.  
Keywords: early warning systems, crop monitoring, crop production forecasts, Zambia 
1. Introduction 
Impacts of disasters on society often are huge and tend to be exacerbated by society’s inability to fully adapt their 
livelihoods and frameworks of development to the environment around them. Inability to fully anticipate and deal 
with such crises can be partly attributed to the paucity of early warning information. It is argued that the combined 
effect of inadequate information, inadequate response mechanisms, and policy weaknesses account for frequent 
food shortages in much of sub-Saharan Africa. This is so even though the precursors are largely the same - adverse 
weather.  
In much of southern Africa, existing early warning information systems often are inadequate and not timely 
enough. The observed levels of vulnerability to weather-related shocks are also very high and tend to be 
exacerbated by a number of underlying factors, including poor access to basic inputs such as seed and fertilizer; 
loss of livestock, draught power and other production inputs; the devastating effects of HIV/AIDS on the 
households; and inadequate extension services. Food shortages are frequent and, quite often, very serious. 
The need for a quicker and cost-effective season and crop monitoring system is fully recognized by the 
governments and their cooperating partners. Donor-supported efforts in early warning systems of ministries of 
agriculture, such as Zambia’s FAO-supported Crop Monitoring Survey Project (CMSP), have helped fill some of 
the information gaps. However, it is recognized that such arrangements are of limited value unless they are part of 
and facilitate strengthening of existing institutions.  
These and other such initiatives present a unique opportunity to draw lessons for building national and regional 
capacities to develop effective early warning systems. This paper summarizes the experiences associated with past 
and existing early warning initiatives with emphasis on lessons for improvement. In the rest of the paper, we first 
review conceptually the need for an effective early warning system (Section 2), followed by a summary of the 
existing crop monitoring systems in Zambia (Section 3) and suggestions to improve existing systems (Section 4). 
Section 5 presents some concluding remarks and recommendations. 
2. The Need for an Effective Early Warning System 
An effective early warning system needs to have four inter-related elements (Figure 1): i) Continuous monitoring 
of the precursors (or indicators), which is critical for understanding the risks from both the hazards and people’s 
vulnerabilities; ii) forecasting of a probable event, and, if the probability is high enough; iii) appropriate measures 
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need to be taken to warn all the relevant stakeholders; and iv) an effective and highly collaborative response 
mechanism by the various stakeholders.  
As Figure 1 illustrates, continuous monitoring (Phase I) and forecasting (Phase II) are continuous processes that 
are supposed to be carried out throughout the relevant period (December through May) regardless of the character 
of the agricultural season. If the forecast indicates a normal season (Answer is ‘No’ in Phase II), then the first two 
phases are all that the early warning system (EWS) will do. The important thing to bear in mind is that an effective 
EWS is not a reactive process but one that is continuous and designed to support preparedness. Continuous 
monitoring and measurement of the precursors and vulnerability trends and dynamics will make it possible for the 
bad seasons to be identified early enough for contingency plans and stakeholder response mechanisms to take 
effect in a timely manner. The key word in Phase IV (Figure 1) is anticipated, made possible only if Phases I and II 
are comprehensive enough. In general, an effective EWS requires substantial amounts of resources and a strong 
technical base (human capital), both arguably requiring serious attention in the Zambian crop monitoring system 
(Mukhala & Kwendakwema, 2005). At no stage is this more the case than in the execution of phases I and II.  
For an agriculture-related EWS, precursors would include weather-related hazards (rainfall pattern, floods, 
drought, etc) and agricultural and livelihood vulnerability indicators (land area planted to crops, access to inputs, 
livestock asset base, and pest and disease incidences, sources of income, etc). The diversity of these elements 
identifies the need for a multi-disciplinary and multi-sectoral approach, taking into account the relative strengths of 
the various departments and organizations (Masdar, 2004; Mukhala & Kwendakwema, 2005; Tembo, 2006). 
 

 
Figure 1. Phases and elements of an effective early warning system 

Source: Adapted from De Leon, Bogardi, Dannenmann & Baster (2006). 
 
3. Materials and Methods  
This study relied on desk review and stakeholder consultations, involving partners at national, provincial and 
district levels. These stakeholder consultations were done within Lusaka; through visits to selected districts and 
provincial centres (Mongu, Senanga, Chipata, Mambwe, Livingstone, and Kazungula); and two stakeholder 
workshops held in Lusaka. A checklist was used to guide the stakeholder interviews. Emphasis was placed, among 
other things, on assessing the usefulness of the existing crop monitoring systems, how they can be revised to make 
them even more relevant to the needs of the stakeholders, and how best to fit the Crop Monitoring System (CMS) 
with other existing information systems, such as the crop forecast survey (CFS), National Vulnerability 
Assessment Committee (NVAC) and Agromet models. Perceptions about the reliability of the estimates provided 
by the district agricultural offices, especially those on the area planted, were also discerned.  
Several documents were reviewed in the process, including dekadal crop weather bulletins from the Zambia 
Meteorological Department (ZMD), previous CMSP monthly reports, policy briefs by other organizations such as 
USAID’s FEWS NET, the Food Security Research Project (FSRP), and several other publications on early 
warning systems in Zambia (for example Masdar, 2004). 
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4. Existing Crop Monitoring Systems  
In Zambia, crop monitoring and forecasting has traditionally been the responsibility of the ministry of agriculture. 
Prior to 1990 the ministry performed this function exclusively through crop monitoring surveys (CMS) 
implemented by its field staff in the districts and camps. Since 1990, the ministry has been implementing two 
parallel monitoring systems: district-level CMS, as before, and through crop forecast surveys (CFS). Unlike CMS, 
implementation of the CFS is largely contracted out to the Central Statistical Office (CSO) (Note 1). The CFS is 
also based on probability sampling (see Megill, 2000; 2004) and is designed to produce valid production forecasts 
at national level.  
However, at least three constraints render the CFS inadequate for early warning and intervention programming: i) 
inherent delays do not leave much time for planning and reaction, ii) sample size is not large enough to produce 
reliable estimates at district or lower levels (Note 2), and iii) as a one-time annual activity, it is useful only as a 
source of the final production forecasts (Note 3). Owing to these limitations, among other things, district offices 
have continued and/or have re-initiated their own monthly crop monitoring systems though less comprehensive 
and on much smaller budgets.  
In recent years, district-level CMS activities have received support under the overall umbrella of the National 
Early Warning Unit (NEWU) facilitated by donor funding through the FAO/DfID crop monitoring survey project 
(Food and Agriculture Organization [FAO]/Government of the Republic of Zambia[GRZ], 2006). One advantage 
of a district-based monitoring system is that it can be inexpensive – as it uses staff who are based within the 
districts and camps – and is more useful for generating disaggregated data and qualitative information suitable for 
district-level planning (Note 4). Also, by collecting data at several points during the season (on a monthly basis), 
the CMS provides the means to monitor the season as it progresses. However, in practice, district-level crop 
monitoring is also not constraint-free. In the rest of this section, we highlight the key features of the CMS system 
with the view to identifying areas that need improvement. 
4.1 Agricultural Inputs Monitoring 
The existing CMS system collects district-level information on input prices and availability from the Department 
of Marketing (DoM). Types and quantities of seeds and fertilizers, and numbers of farmers in the district are also 
monitored. The District Agricultural Coordinators (DACOs) are generally confident with the figures obtained 
from government programmes, whereas activities of private traders and non-governmental input support 
programmes present greater challenges. Private supplies are especially difficult to document due to the fact that 
there are usually many private suppliers, including some hard-to-trace small-scale ones. Consideration of potential 
tax repercussions on the part of the trader further diminishes the prospects for accurate information on private 
stocks and activities. 
Seed retentions and intra-community exchanges are not captured in the CMS. Yet, for the majority of the 
smallholder farmers, these constitute the primary sources of seed. Therefore, availability statements based on 
observations at the district central market might not be exactly accurate. Moreover, using retail prices at the central 
market to judge scarcity of the commodity at community level assumes that the two markets are adequately 
integrated. For many remote areas, this may not be the case. Thus, prices in local communities would be more 
relevant to the households in them than prices from central district markets. In some markets, such as border towns, 
central market prices reflect more the extent of trade with the neighboring districts and countries. 
4.2 Area Planted 
Land area planted is a very important variable for the crop monitoring process. Yet it is arguably one of the least 
reliable data generated by the CMS. The most traditional way to estimate area planted is to ask the farmers directly 
and aggregate over all of them (Note 5). This approach, however, is possible only if one has the luxury of complete 
enumeration or a scientifically designed sample survey. In the event that neither is possible, as has been the case so 
far, the districts have had to rely on their own best guesses, in most cases with the aid of information from some 
baseline period. For example, some districts estimate the area planted by first estimating the size of the departure 
from the baseline figure. This is done by guestimating the proportion of farmers that have broken new land and the 
proportion that have cultivated less than their long-term average. The difference between the two proportions is 
then used to estimate the land area planted: 

{ }( )αβ −+= 1AArea                                   (1) 
where Area is land area planted to the crop of interest in hectares, α is the proportion of the interviewed farmers 
whose area has gone down, βis the proportion that have increased their hectarage, and A is the baseline hectarage.  
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The reliability of the estimates based on Equation (1) depends on the reliability of the three unknowns –α, β and A. 
Unfortunately, in most cases, almost all the three are of questionable credibility. First, the proportions α and β  
are estimated based on a conveniently drawn sample and are, thus, not a representation of the district as a whole. 
Second, the baseline hectarage, A, often is based on very old data and some other crude estimation processes. 
Some districts still use information from a baseline survey that was done in the early 1980s (Note 6).  
Different approaches have been used by different districts to try and update this old and outdated baseline 
cultivated land area estimates, some more systematic than others. Livingstone and Kazungula, for example, use the 
latest household census figures to update the baseline cultivated land area. Using a population of 75,000 people, 
and assuming an average household size of 6, and an average cultivated area of just under one hectare per 
household, they estimate the baseline area planted to be about 11,000 hectares (Note 7). Recent attempts to use 
Camp Extension Officers (CEOs) have not been very successful owing to the CEOs’ limited mobility (Shibulo, 
2006). 
Other districts have employed varying but equally crude strategies to estimate area planted, most limited by the 
amount of travel that they can possibly do within the available resources and a poor sampling strategy. One 
approach that has been considered but not really implemented is to estimate area planted using quantity of seed 
planted and known average plant population (see examples of recommended plant populations for selected 
common crops in Figure 2).  

 
Figure 2. Average plant population for selected crops 

Source: Data from the DACO’s office for Livingstone and Kazungula, September 2006. 
 
Under this approach, one has to ensure that all sources of seed are fully accounted for, including commercial 
purchases, input support programmes (ISPs), friends and relatives, and own retained seed. Two problems make 
this daunting task nearly impossible: 
i) With the exception of government ISPs, all other ISPs are not easy to trace fully. Even if they are traced, 

private traders have an incentive to under-declare their sales.  
ii) There is no way of fully accounting for own retentions and intra-community sharing of seed unless 

through a census or a scientifically valid sample survey. The post-harvest survey (PHS) for the previous 
season could be considered but its small sample size limits its usefulness at district level.  

It should be noted that a comprehensive assessment of the reliability of these different methods will require 
quantitative comparative analysis. However, although post-harvest and agricultural census data may be available 
and used for this purpose, comparable data on the methods actually employed by the district agricultural offices are 
not consistently available. Gathering this across the districts and sifting through PHS and census data requires 
more effort and resources than were available at the time this paper was prepared. 
4.3 Rainfall 
Much of Zambia’s agriculture is rain-fed. This makes rainfall one of the most important determinants of yields and 
rural welfare. However, the existing crop monitoring systems do not fully factor rainfall in. The qualitative 
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assessments often included in crop monitoring questionnaires are inadequate. While the MD already monitors 
rainfall and other weather variables, these are not fully incorporated in the crop forecasts.  
4.4 Sample Design 
All the districts that are still undertaking the CMS, with or without the support of the CMS Project, collect their 
data from purposively selected camps with accessibility and convenience as the key selection criteria. This is at 
variance with the kinds of conclusions that most interested stakeholders would like to be drawing on the basis of 
these data. 
In most of the CMS documentation, it is implicitly assumed that the District Agricultural Coordinator’s (DACO’s) 
office is able to employ complete enumeration. With the network of camp officers and the infrastructure already in 
place, it is compelling to think that complete enumeration is a possibility. However, in practice, this has not been 
possible due, mainly, to poor staffing levels and inadequate logistical support. Logistical support includes, among 
other things, reconstructing camp offices and houses, both of which have been run down over the years (Note 8). 
Some districts have tried some form of sampling, stratifying the camps by agro-ecological region. Livingstone and 
Kazungula, for example, collect monthly information from 9 of the 21 agricultural camps drawn from the three 
agro-ecological regions (three camps per region) (Note 9). Apparently, Livingstone and Kazungula are able to do 
this in part because the distances are relatively short, compared to most other districts. Even then, the selection of 
the sampled camps and of the interviewed farmers is at best purposive. Moreover, the district team also goes to the 
same camp from month to month and year to year (Note 10). Both leave the sampling-related concerns pretty 
much active, even for these ‘role model’ districts.  
The relative ease of sampling and field visits observed with respect to the Livingstone/ Kazungula team cannot be 
generalized to many other districts with relatively more difficult physical terrains. Mongu, for example, has some 
of the most inaccessible camps owing to a poor road network and deep Kalahari sands. In general, smaller districts 
with relatively more accessible camps are able to accomplish their tasks more comprehensively as they require less 
fuel and fewer days to cover a reasonable sample of camps. This disparity in the sizes of the districts and in the 
accessibility of the camps across districts implies that the logistical requirements and associated costs will also 
differ. This fact is, however, not taken into account in existing budgetary allocations.  
Another sampling-related issue is the fact that the CMS does not include large-scale farmers in its sample (Note 
11). Although, by design, the CFS is meant to interview all the large-scale farmers in the country, this has never 
been achieved in practice. There is need for a more detailed review of the performance of the CFS with respect to 
the large-scale category of farmers and whether probability sampling should be considered. 
5. Suggestions for Improving Crop Monitoring  
5.1 Input Demand Surveys 
In the past, the district agricultural office used to conduct input demand surveys, which were used to project types 
and approximate quantities of inputs expected to be demanded by the farmers in the approaching season. It is 
believed that the input demand estimates from these surveys were reasonably accurate, and perhaps has the 
protential to avert some of the existing input monitoring challenges. The input demand survey typically used to be 
done just before the season began, around August/September. However, this is considered a little too late. It 
appears June/July would be more appropriate for such a survey as it would allow more time to prepare the input 
demand report and inform the government, private players and other stakeholders of expected input demand.  
5.2 Synergies with Existing Information Systems 
The usefulness and sustainability of any EWS are functions, among other things, of the quality, timeliness and 
accuracy of its messages, and its ability to build on the strengths of existing information systems. One of the 
weaknesses of the CMS is that its reports are excessively descriptive and qualitative even on variables that are 
inherently quantitative. In many cases, this over-reliance on qualitative and perception-based analyses does not 
necessarily reflect scarcity of information but rather merely inadequate collaboration with organizations whose 
strength and preserve is precisely generation and interpretation of such kinds of information.  
In Zambia, it is important that any crop monitoring system builds upon and benefits from existing and potential 
synergies with the Meteorological Department’s (MD’s) AgroMetShell (AMS) and the national vulnerability 
assessment and analysis (NVAC). 
5.2.1 The AgroMet System and AgroMetShell 
The Meteorological Department (MD) of the ministry of agriculture collects rainfall data on a daily basis and 
reports it on a dekadal (10-day) basis in Crop Weather Bulletins (MCT, 2003-2006). The crop monitoring system 
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needs to take such information into account in developing judgments about the season and production forecasts. 
Moreover, the MD also runs its own national early warning card system, which, if not integrated in the CMS, 
amounts to duplication of effort.  
The advent of the AgroMet System (AMS), a water balance crop growth model developed by the FAO (Note 12), 
presents a real opportunity to extend the usefulness of the MD by transforming observed weather conditions 
through well-established agronomic relationships into yield forecasts. The AMS model uses historical rainfall data 
(over 30 years of data), soil conditions, and other agro-ecological conditions to estimate 16 indices that are relevant 
for understanding crop performance at the various stages of crop development (Note 13). Principal components 
analysis is then used to further narrow the number of variables/indices to a few most important ones (Note 14). 
This information is then used, in combination with observed rainfall conditions, to forecast expected yield, which 
could in turn be used to forecast production: 

Production = Yield x Area                              (2) 
Thus, with the AMS, the challenge of forecasting production reduces to accurately estimating area planted. 
Because estimating area planted is one of the key functions of both the CMS and the MD’s national early warning 
card system, implementation of Equation (2) demands stronger collaboration between the CMS and the MD. This 
could entail optimizing the use of field staff from the two departments to estimate area planted and to interpret crop 
condition.  
This AMS model has been used with some success in several countries in the region under the overall coordination 
of the Southern African Development Community (SADC). The SADC has been organizing training of national 
experts on the mechanics of the AMS model. 
It should be stated that, like most government departments, the MD also faces a number of operational challenges, 
including inadequate and dilapidated equipment in some districts. There are strong sentiments that the MD has not 
received the attention it deserves. As a result, although meteorological data are generally supposed to be very 
reliable, in Zambia the predicting models have not been fully developed and applied. Moreover, such models’ 
predicting strength depends heavily on agricultural data (planted area, etc), which are themselves unreliable. 
However, recent acquisition of rain gauges by the Department of Water Affairs (DWA) and the Zambia National 
Service (ZNS), and recent support to the MD by the EDRP project are some of the positive developments that need 
to be exploited (Mukhala and Kwendakwema 2005). The MD also supplements the data collected from its stations 
with data from voluntary stations, littered all over the country. 
5.2.2 The NVAC System 
The National Vulnerability Assessment Committee (NVAC), under the overall coordination of the Disaster 
Management and Mitigation Unit (DMMU), is part of a regional initiative to monitor the dynamics of 
vulnerabilities and to identify priority areas and modes of intervention if need be. An effective and continuous 
EWS such as the CMS would, therefore, be a valuable source of information to support the activities of the NVAC 
and to identify areas that need following up and more detailed vulnerability assessment.  
The Zambia NVAC, like other NVACs in the region, does from time to time carry out annual vulnerability 
assessments. The information from the CMS could be combined with the NVAC livelihood zonal information to 
refine the stratification and sampling process for such assessments. It should not be difficult to align the needs of 
the NVAC with the CMS and vice versa as the two have quite a sizable intersection set of members. The NVAC’s 
comprehensive vulnerability assessment and analysis (CVAA) survey presents great opportunities for crop 
monitoring as it could serve as a source of baseline information. The advantage of the CVAA, unlike CSO’s annual 
CFSs, is that it is planned to have a large enough sample to warrant district-level inferences. 
5.3 Opportunities to Optimize Resource Use 
5.3.1 Existing Farmer Organizations 
In addition to existing information systems, the crop monitoring system could optimize the use of available 
resources by recognizing and taking advantage of existing organizational structures and farmer groupings. The 
Zambia National Farmers’s Union’s (ZNFU’s) network of District Farmer Associations (DFA) and Area Farmer 
Associations (AFAs), for example, could be utilized to reduce the cost of collecting early warning information. 
Some of these organizations already collaborate with the DACO’s office and perform duties similar and/or 
relevant to what the crop montitoring system is doing. 
Mongu District Farmers’ Association (MDFA), for example, takes weather and market information, inputs, and 
extension services to the farmers through the AFAs and with the support of the DACO’s office and some NGOs 
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like Concern Worldwide, World Vision International (WVI), and Programme Against Malnutrition (PAM). The 
DFAs also do needs assessments, which could be synchronized with the qualitative information gathering for early 
warning purposes. However, it should be recognized that, for most farmer organizations, the capacity to integrate 
all these information sources may be a real constraint. Thus, there may be need to assess capacity needs and 
develop capacity-building initiatives. 
5.3.2 Operational Efficiency and Role of NGOs 
To improve operational efficiency and reduce the costs of data collection and transmission, the early warning data 
collection mechanisms need to be designed on improved coordination with existing development activities in the 
district. Several innovative models can be considered. Models that have worked in other places in the past and/or 
new ones that seem to be supported by existing conditions may be considered and experimented.  
 

 
Figure 3. A highly synergistic district-level early warning model 

Source: Author’s own analysis. 
 
For example, if another department or organization operates in and makes regular visits to a particular agricultural 
block, the DACO’s office could have a standing arrangement to have an officer join that organization’s team on 
crop monitoring duties in those areas (see Figure 3).  
Some DACOs already have the responsibility and facilities with which to implement projects on behalf of NGOs 
and/or bilateral and multilateral development agencies. But often the financing agencies demand that use of such 
facilities be restricted to their own projects. With increased coordination, lobbying and collective bargaining at 
district level, through fora such as the District Development Coordinating Committee (DDCC) meetings, it is 
possible that the crop monitoring activities could be allowed to use such facilities. A well-coordinated schedule 
could be developed, which is flexible enough to permit adjustment whenever the stakeholder composition and 
spatial focus change. Moreover, in some cases, the DACO is also the DDCC chairperson. A few other natural 
experiments for increasing collaboration should be identified on a case by case basis. 
Perhaps one more practical model could be to explicitly task the NGOs to collect crop monitoring data and submit 
regular reports. Internalizing this activity in the NGOs’ work plans could help to minimize interference from the 
crop monitoring demands. The NGOs can be appraised on the nature and importance of the data that they collect 
on a regular basis. This can serve as a launch-and-report-back session, to bring all district stakeholders together 
and, with their participation, define roles and set targets. This arrangement can be formalized as a DDCC 
sub-committee. 
However, the presence of NGO activity should not be used as a basis for selecting operational areas for crop 
monitoring. Such an approach would be especially detrimental in districts where NGOs operate only in camps that 
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satisfy certain characteristics, such as accessibility. Although using NGOs as a link between the DACOs’ offices 
and Lusaka has worked relatively well in the past, the real future and potential for substantial gains in operational 
efficiency lie in developing an electronic communication network.  
6. Conclusions and Recommendations 
This study has reviewed the existing crop monitoring systems with the view to identifying areas for improvement. 
While the CFS is a valuable mechanism for generating national production forecasts, owing to a statistically valid 
sampling scheme, its small sample size renders it unsuitable for generating estimates for district-level planning. 
District-level agricultural monitoring survey is generally regarded as one of the means for filling this gap.  
Several challenges impede effective collection and delivery of early warning information in Zambia. First, all crop 
monitoring efforts could benefit greatly from increased and reliable public funding during the critical months of 
December through March. Late and unreliable funding are some of the reasons the CFS is often late. The situation 
is worsened by the fact that the critical period for crop monitoring (December through March) coincides with the 
period during which the government is switching from one financial year to the next.  
Suggestions have been made for the government to create special provisions that will ensure CFS funds are 
available at the time they would make the most impact. Similarly, district funding for crop monitoring activities 
should be activity-based and responsive to the size of the district both in terms of the numbers of households and 
the distances. For the field staff to cover the entire camp in 30 days, they need to be well equipped with transport 
facilities and other operating resources. 
Because it is costly and practically impossible to attain 100 percent enumeration of all households in the district, 
sampling should be an important component of the crop monitoring system. The sampling process should 
recognize and take into account inherent variations in farming systems and agro-ecological conditions. The exact 
stratification scheme is likely to differ from district to district, depending on each district’s specific spatial 
characteristics. 
Emphasis needs to be placed on optimizing resource utilization by, among other things, identifying and utilizing 
synergies with existing systems, including other early warning information systems such as the AgroMetShell, and 
the NVAC systems. AgroMetShell analysis, which could be done on a continuous basis during the planting period, 
could facilitate not only point forecasts but also indications of the time path of the season. Remote sensing is also 
appropriate if high-resolution data for Rada sat are available. 
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Notes 
Note 1. CSO implements the CFS in close collaboration with the early warning unit of the Ministry of 

Agriculture but much to the exclusion of staff in the provincial and district agricultural offices. 
Note 2. District agricultural coordinators (DACOs) justify their continued implementation of district-level 

monitoring (alongside the CFS) based on the argument that the CFS almost always produces wrong 
production estimates for their districts. 

Note 3. With a sample of 8,000, the CFS is designed to accurately draw inferences at provincial and national 
levels whereas district-level estimates would be characterized with large margins of error (Megill, 2000). 

Note 4. However, its accuracy is sometimes doubted due to over-dependence on historical trends to the exclusion 
of other relevant covariates, such as variations in input use, production technology, and policy thrust. 

Note 5. Even if the respondent may not be able to provide the area, the personal interview environment allows 
for several other alternatives. For example, if the respondent presents an estimate of the size of the field in 
terms of ‘number of lines’, the enumerator may probe to get a feel of the length of each line/row and the 
number of such lines/rows. The enumerator can also attempt to get a feel of the distance between rows 
(inter-row spacing). Using all this information the enumerator can then estimate the area of the field. For 
another example, the farmer could present the size of the field in terms of “number of steps”, e.g. 40 steps 
by 80 steps. If this is the case, the enumerator can estimate roughly the length of the farmer’s step in metres 
and multiply this by the number of steps to get the distance in meters, which then can be used to compute 
the area in meter squared. 

Note 6. With donor support during the first half of the 1980s, a comprehensive survey was conducted throughout 
the country in which actual area cultivated was measured (Shibulo, 2006). 

Note 7. This is almost double the figure in the 20 year old baseline (5,700 hectares). 
Note 8. The lack of accommodation at camp level is one of the key constraints that have hampered staff 

recruitment efforts. It was learnt that in some instances, staff meant for the camps have been housed at the 
district office, greatly defeating the idea of reducing field costs by having staff in the camps. However, 
MACO has recently received support from the ADB and International Monetary Fund (IMF) to facilitate 
recruitment and infrastructure rehabilitation and construction. 

Note 9. Livingstone and Kazungula, still being administered by one DACO office, are together divided into three 
agro-ecological regions – 1, 2, and a transitional region that demarcates the two. The DACO’s office 
samples three camps in each of these regions and interviewing 5 farmers per camp. This is an impressive 
coverage, given the resources  

Note 10. However, the DACO’s office argues that, despite not re-sampling, the estimates obtained are a lot more 
reliable than those obtained through CEOs. 

Note 11. The CSO defines large scale farmers as those that cultivate more than 20 hectares per year. 
Note 12. The AgroMetShell (AMS) was initially known as the FAO Index. 
Note 13. The AgrometShell model identifies and uses four crop growth stages to make judgments about crop 

performance: i) Initial stage, ii) Vegetative stage, iii) Flowering stage, and iv) Ripening stage. 
Note 14. In most cases, only three of the 16 indices (3 per crop development stage), are used. 
 
Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/3.0/). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


