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OCCASIONAL PAPER #8

Shedding light on a Blind Spot

This research follows from a research of Ms. Wairimu in Northern Uganda, facilitated by 
ZOA and the IS Academy. The results of her research indicate that labor productivity is a key 
determinant of the success of the strategies rural households apply for accessing food and 
income. Rural households therefore constantly look for opportunities to improve the returns 
on their labor investments, rather than to enhance parameters such as improved yields per 
unit of land or per crop. 

Wairimu observed that practitioner organizations such as ZOA seem to assume that rural 
households dispose of sufficient labor, so that they can effectively participate in interventions 
requiring additional labor investments. She calls this assumption a blind spot. She 
recommends ZOA and local partners to consider labor a scarce production factor and to 
devise interventions so as to improve its productivity. 

In this research, the observation of Ms. Wairimu of labor scarcity as a limiting factor to the 
success of the livelihood strategies of rural households was validated for ZOA intervention 
areas in Burundi and D.R. Congo. 

The results confirm that the observation of Ms. Wairimu holds true for these areas. The 
central question then became: how to incorporate labor constraints and labor productivity 
in the design and evaluation of livelihood activities? During the research trajectory, a basic 
methodology was developed and is described in this report. 

For ZOA headquarters, improving the labor productivity of households living in rural areas 
has become one of the criteria for appraising project proposals from the country teams. 
Based on the findings of this research, an updated ZOA livelihood paper has been written 
and distributed, in which this criterion is presented and explained as an integral element of 
agricultural rehabilitation programming. 

Timmo Gaasbeek 
ZOA policy development officer

Roelof van Til
ZOA sector specialist on food security and agriculture

2014
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1
Introduction

In Acholi sub-region, Northern Uganda, research revealed that support mechanisms for 
agricultural rehabilitation and development suffer from a lack of understanding of local labor 
constraints and of the ways rural households adapt to labor concerns. IS Academy researcher 
W. Wairimu, called this a blind spot. A conclusion from her research is that mismatches 
exist between agricultural intervention practice and people’s everyday life, due to, inter alia: 
‘A blind spot to the social cultural context and the assumption of labor as a never ending 
resource’ (Wairimu 2011). 

In order to assess the validity of this conclusion for different ZOA program areas, two case 
studies were set up, by ZOA, in two areas: Makamba Province in Southern Burundi and 
Lubero District in Eastern D.R. Congo.

The main focus of the research is on the assumption that rural household labor is sufficiently 
available and therefore does not need to be specifically accommodated in the design and 
implementation of interventions aimed to increase the household’s access to food and 
income. In other words: the research is to verify the assumption that labor constraints – if 
existing at all – do not significantly limit the strategies of households towards improved 
levels of food and income security. If this assumption proves wrong, as per conclusion of 
Wairimu’s research in Northern Uganda, then the next question is: how to incorporate labor 
constraints in designing agricultural interventions? 

Incorporating labor constraints in the design of agricultural interventions means that 
interventions are designed so as to improve the productivity of the total available labor in 
the household, rather than focusing solely on improving outputs of individual livelihood 
strategies. Instead, it means that interventions will aim to improve the productivity of labor 
investments in the totality of the household’s livelihood strategies. If labor constraints 
exist which limit the household’s access to food and income, then methods will need to be 
developed for incorporating labor productivity in the design of an intervention, aimed to 
improve the levels of household’s food and income security.

The objectives of the research were formulated as follows:
•	 To deepen ZOA’s developing insight into how (and to what extent) household labor 

constraints affect the effectiveness of ZOA’s livelihoods interventions 
•	 To develop a methodology for analysis, intervention design and monitoring that 

incorporates issues related to household labor
•	 To test Ms. Wairimu’s research findings in different contexts, and
•	 To embed Ms. Wairimu’s research findings deeper in the organization
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The research question that will be addressed with the proposed research is: how can 
considerations of labor constraints and labor productivity be embedded in the planning and 
evaluation processes of interventions for improved rural livelihoods? 

The next section of this report summarises the results of a literature review on topics 
related to the research objectives. That is followed by a section that describes the research 
methodology that was used. After this, the findings of the case studies are presented, 
followed by a discussion on incorporating labor in the planning of agricultural interventions. 
Finally, the research objectives are discussed in light of what came out of the research that 
was conducted, and conclusions are drawn.

We are grateful to the IS Academy for making funding available to conduct the research, 
to Winnie Wairimu for sharing her experience, and to the ZOA teams and respondents in 
Burundi and the Democratic Republic of Congo for their time and active participation.
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2
Literature review

Interventions in the domain of agriculture, aiming to enhance food security levels, 
i.e. improving sustainable availability, access to and good utilization of food, often 
fail to consider labor constraints of smallholder farmers. The focus in the design and 
implementation of interventions is mostly on the economics and food value of products 
versus the costs of inputs, such as fertilizers, improved seeds or improved tillage methods. 
Profitability is simply seen as the value of the outputs less the costs of the inputs. Of course, 
most actors in the humanitarian and development domains do realize that more factors 
need to be considered for successful support programs for rural smallholders. Such factors 
include, for instance, the complexity of proposed interventions, the associated risks and 
the initial capital requirements (Grabowski 2011:5). However, even when these factors are 
accounted for, adoption rates by local smallholders and spontaneous dissemination are often 
low after the withdrawal of the intervention from the particular area. Even when clear benefits 
are observed, for instance in terms of net gains per unit of land, farmers regularly return to 
their traditional farming practices and do not integrate the knowledge and practices learnt. 

The conclusion is often that smallholder households in Africa do not make rationally sound 
decisions and that fear of change is stronger than the desire for development. This and 
similar conclusions are regularly drawn by development practitioners, both national and 
international. Hence, much focus is put on awareness building or training farmers in basic 
farm economics and bookkeeping, or in removing perceived obstacles related to input 
supplies and marketing (Feder et al, 1985). Rarely is the question asked whether the design 
of the interventions was based on correct assumptions and on sound calculations of their 
expected overall benefits in terms of year-round and risk-proof access to food and income. 
Perhaps the smallholder households are making rational decisions taking into account 
factors overlooked by development practitioners.

Smallholder agriculture is by nature a labor-intensive system in that only simple equipment 
is available. Thus human power is a critical element within the production process, both 
in terms of its availability and productivity. Therefore, labor is an important input and its 
analysis is crucial when planning agricultural support interventions (Bishop-Sambrook, 2003; 
Kamuzora 1980). Interestingly, research reports on labor availability and constraints in rural 
Sub-Saharan Africa are quite unanimous in concluding that, in general, rural households 
face serious labor constraints and that decisions on time allocations of rural household 
members are made in view of limited labor availability and maximum expected contributions 
to nutritional, economic and social values or parameters. Ngqangweni (2001) and Bagamba 
et al. (2009), for instance, found that the use of domestic resources, including labor, show 
good levels of efficiency. Conclusions from various micro-level farm surveys in Tanzania 
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reported by Ruthenberg are that farmers experience shortage of labor as the most serious 
constraint to farm outputs (Ruthenberg 1968). Cleave claims that severe labor constraints have 
been observed in micro-level farm research across sub-Sahara Africa at all times (Cleave 1974, 
in: Kamuzora and Gwalema, 1998). Lagemann concludes that labor inputs and productivity 
should be analyzed carefully when trying to understand and support smallholder farmers in sub-
Sahara Africa (Lagemann 1977). 

Research on the adoption and dissemination of agricultural interventions in sub-Sahara Africa 
has considered the principle of opportunity costs of labor i.e. the projected labor investments 
and timing in the situation to be created by the intervention against the situation with no 
intervention (Grabowski, 2011; Bishop-Sambrook 2003). In fact, the consideration of opportunity 
costs of labor has helped to explain the low adoption rates of agricultural innovations 
(Grabowski 2011, Grandin 1983; Janvrey et al. 1991; Kelsey 2013). This applies to a broad 
range of agricultural innovations, from the recent promotion of the Green Revolution in Africa 
(Woodhouse 2009) to innovations based on improved natural resource management or ‘Low 
External Inputs’, focusing on better productivity of the natural resources (Grabowski 2011).

Over the past decades, in aggregate, land productivity in sub-Saharan Africa has grown but 
the development of agricultural labor productivity has lagged behind. At the same time, land 
availability per household has declined considerably in many areas, due to high population 
growth. Agriculture has become more labor intensive, with a declining ratio of land to labour 
(Pardey et al. 2007, in: Woodhouse 2009). The promotion of agricultural interventions in Africa 
has often been done under the assumption that land scarcity is a major concern and that the 
additional required labor investments per unit of land for smallholder farmers has opportunity 
costs of zero, so that they would benefit from labor intensive innovations. This assumption has 
led to a classic school of development economics which considers labor in Africa as unlimited 
(Lewis 1954). The reality, however, is, as shown above, that smallholder farmers in particular live 
with major labor constraints. This holds especially true for the sowing and planting periods. But 
also during months of relatively low farm activities, households tend to invest a major part of 
the available labor force in activities which are meaningful to their livelihoods (Tshibaka 1992). 
Labor is invested in activities such as charcoal burning and trading, brick making, weeding 
fields of others and small commercial trading activities. It is not exceptional to find that some 
household members temporarily migrate to urban areas in, or even outside their own country, 
to seek work. In most of the ZOA programs all such labor investments are made by rural 
households. It is important to consider cultural, religious and social activities as meaningful 
livelihood activities as well. As Kamuzora states: smallholder farmers in Africa ‘live in a perilous 
environment. Man’s only adaptation to it is by social cohesion that guarantees security and 
mutual help, hence the observed involvement in social activities’ (Kamuzora 1980). 

It is essential to consider household labor issues in planning processes for agricultural 
interventions: ‘Incorporated during the planning stages, studying time allocation in the 
proposed project area can provide a wide range of information for project development. 
Integrated into project implementation, it can help monitor changes as they occur’ (Johnson, 
1990). In cases when farming households do not experience clear benefits in terms of 
improved returns on labor, expressed in increased quantities of food or income per person 
per day/month/year), while maintaining strong social networks, the chances for adoption 
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and dissemination of the innovation will be low (Kamuzora 1980). For humanitarian or 
development actors, the problem is how to incorporate labor issues. Labor investments 
and productivity by rural households are not easy to map and to evaluate. There is a wide 
range of activities which they undertake, disaggregated by age, gender, state of health, state 
of education, etc, and they are highly variable over time. Moreover, the returns to labor 
investments per activity also strongly vary, depending on market prices, obtained yields, 
costs of inputs, wages for labor and so on.

The ideal of a time allocation study would be a comprehensive data collection and analysis 
of everything everybody in the targeted population does. This of course is not feasible. 
For practical reasons the ideal needs to be compromised, while avoiding the collection of 
useless, wrong or misleading data. Methods for time allocation research have been described 
in detail, but all methods have some limitations (Johnson 1990). For instance, methods 
depending on recall and self-reporting by the interviewees suffer from the fact that people do 
not remember accurately the time spent on specific activities. In fact a low correspondence 
has been observed between interviewees’ own reports of their own behavior and this 
behavior as measured by outside observers. Also, certain activities may be purposely over 
or underestimated, reflecting cultural biases of a wish to be considered in a positive way 
by the interviewer. The latter limitation is not avoided by using methods based on daily or 
weekly record keeping by informants (Johnson 1990). Other methods are based on direct 
observations during randomly timed short visits to measure/observe all activities carried 
out by all members of the household at the particular time of the visit (Grandin 1983). The 
biggest problem of such method is the huge numbers of visits needed in order to get an 
adequate picture of the time investments of even a very small group of people. This takes 
time and money. And it takes a strong commitment, as visits need to cover the entire 
working day, including the early morning and after dinner periods. Another limitation is that 
the behavior of the targeted individuals and households may be influenced by the presence of 
the observer (Johnson 1990). 

An alternative method is the critical task analysis, whereby the tasks critical to household 
production are identified in a rapid survey with selected informants. This is followed by 
direct measurement or estimation of the amount of time spent on these tasks. Observations 
and interviews will be conducted during or soon after the execution of these critical tasks 
(Collinson 1972). This method allows for the collection of detailed information about the 
time spent on critical tasks, without some of the constraints of the classic time allocation 
researches. 

Measuring the availability of household labor supply. The available household labor supply 
includes (adapted from FAO 1990): 
•	 persons who are part of the family unit, reside at the household site and are actively 

involved in production, either on or off farm. The extent to which a household member 
is able to work depends, inter alia on his/her health status. Some elderly may be too 
weak to work at all, some others may be sick during part of the year. This should be 
accommodated in the assessment of available household labor. 

•	 persons who live at the household site but are not related to the household members
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A common denominator for labor time is the man-day equivalent (FAO 1990). In general, a 
man-day of work is defined as the amount of work that can be carried out by an adult male in 
one entire working day. The man-day equivalent is based on the use of standard conversion 
factors (weights) applied to males and females in different age groups and carrying out 
different tasks. Adult males and females are normally assumed to be different in terms of 
the amount of effective work they can do, though there may be some tasks (e.g. in weeding 
or harvesting) where their work output will be about equivalent. Children’s work output 
will depend on their age and the nature of the task performed. For some tasks (e.g. goat 
herding), a child of 14 years, for example, can perform as effectively as an adult. For other tasks 
(e.g. weeding and carting water), a reduction should be applied for children. No standard 
conversion factors exist and each surveyor needs to establish his own, based upon information 
from key informants (Panin 1986). 
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3
Research methodology

This research is about the question how labor supply and use considerations can be 
incorporated in the design of agricultural interventions. The methods to be developed should 
be applicable by practitioner organizations, in particular ZOA and local partners. These 
organizations are dealing with severe time pressure and a shortage of qualified research 
staff, imposing the absolute requirements of clarity and ease. On the other hand, these 
organizations have excellent access to their targeted populations and can identify and use key 
informant relatively easily. Moreover, as some of their staff members are farmers themselves, 
or at least well acquainted with the farming practice in the targeted areas, they themselves 
can rapidly categorize critical tasks and interpret or evaluate farmers’ responses to questions 
related to labor investments, harvests and costs of inputs. 

This research made maximum use of ZOA and partner staff in the two targeted areas. 
Staff members efficiently established lists of market prices for main farm inputs (including 
fertilizers and improved seeds), for farm produce (average prices of crop products per 
crop at harvest time) and for hired labor. They also quickly reached consensus about good 
harvests versus average harvests, expressed in kg per hectare. Moreover, they were able 
to make estimations of labor requirements for each crop, divided over the critical tasks 
of land preparation, planting, staking, maintenance/weeding, harvesting, processing and 
marketing. As both male and female staff members participated in these exercises, fairly 
good estimations could be made of the labor divisions, and the rigidity of it, between sexes, 
the relative contribution of children at different ages and the impact of diseases and age. The 
productivity of most off-farm labor was also known quite well, such as salaries for teachers, 
government workers, brick makers and guards, as well as of activities such as charcoal 
making. Difficult issues appeared to be the labor investments associated with animal 
husbandry. 

The knowledge and experiences of ZOA and partner staff helped to ask the right questions 
to household members and to avoid too lengthy interviews. Yet, a major part of the data 
depended on the recall of the household members as to labor investments, the use of inputs 
and harvests. In order to motivate farming households to participate in the research and to 
be open about inputs and outputs, visits to households were announced well in time, and 
ZOA provided for drinks and snacks for the entire household.

Instead of conducting interviews in the homes, the entire farm was visited plot by plot. The 
size of each plot was measured by GPS. At each plot, the farmer (man or women, or both) 
was asked to indicate the number of days invested during land preparation and all other 
main cropping activities, up to harvest. The data earlier established by the staff were taken 
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as reference. The same was done for investments in inputs, such as fertilizers and manures, 
including again the number of working days associated to their application. The farmers were 
asked to provide data for the two past cropping seasons. They were also asked what they had 
hoped for in terms of yield, what they experience as normal and how many times a harvest 
may fail almost completely. For seasonal crops, such as beans, maize and potato, this 
implied two different crops, for annual or multiannual crops, such as cassava and banana, 
this implied one crop only. In cases where annual or multiannual crops had not yet been 
harvested, an estimation was made of the expected harvest, based on crop performance and 
the experiences of staff members and the farmer. For each plot, the farmer was asked also 
how much of the harvest obtained was used for consumption and how much for sale. 
The method of data collection per plot helped the household members to recall their time 
investments, the yields obtained and the inputs applied. The fact that the visits where 
arranged so as to ensure a positive atmosphere made that participating household members 
were relaxed and dedicated to provide data the best they could. 

Labor input and output data were completed by asking questions about processing and 
marketing. In most cases, the women were most confident in answering such questions. In 
order to obtain good data, processing activities were broken down into various subactivities, 
and the data already established by the staff were used as reference. The same was done for 
off-farm activities, such as charcoal making or brick making. 

Altogether, a visit to one household took approximately four hours. In some cases, several 
visits were made to the same household, for purposes of verification of data or completion. 

Labor conversion factors
In order to facilitate the research, an estimation was made of the average conversion factors 
for labor or different household members in the most prominent cropping systems in 
the Burundi and Congo areas. This was done by considering the amount of labor which a 
household member can perform within critical tasks. This amount was compared to the 
amount of labor of an average adult man and a conversion factor was assigned for each of 
the following categories: adult women, elderly, persons 15-18 years, persons 11-14 years and 
children < 11. The estimations were done with the field staff and validated with a limited 
number of farming households. Per household, the estimations were adjusted according 
to the time household members needed to invest in non-productive activities, such as 
education (children) and housekeeping work (women). 

Consumption conversion factors
The amount of food consumed for each plot was assessed by converting all food products in 
maize grain equivalent. The conversion factors were determined by considering the energetic 
values of the freshly harvested products Some conversion factors are presented in the table 
below (derived from the National Nutrient Database for Standard Reference – USDA):
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Product Maize 
grain

Weat 
grain

Sorghum Rice Millet Bean Cowpea Pigeon 
pea

Ground 
nut

Maize grain 
equiv.

1.00 0.90 0.93 0.98 1.03 0.90 0.94 0.94 1.55

Product soybean sweet 
potato

Irish 
potato

Yam cassava 
tuber

green 
leaves

banana plantain avocado

Maize grain 
equiv.

1.22 0.24 0.21 0.32 0.44 0.12 0.24 0.33 0.44

Labor productivity calculation
The labor productivity for each critical task was calculated by totaling the monetary value of 
maize grain equivalents consumed, the net value of produce sold and all other net income, 
divided by the total numbers of man days invested. 

Activity calendar
The household labor investments for one entire year were investigated for the critical tasks 
and compared to the total labor availability per each month. The total labor availability 
was determined by considering the household labor force minus the average numbers of 
obligatory social events, Sundays, sickness and rainy days/hours. The activity calendars 
provided insights in peak labor requirements versus labor investments and the ratio between 
labor investments in critical versus other tasks or activities. 

Critical tasks analyses
For each critical task, all production costs, labor investments in mandays, the quantities of 
consumed maize grain equivalents and values of sold produce were assessed and put in 
Excel tables. The totals of consumed food in maize grain equivalents and net money gained 
provided the total consumption and income levels of the households. The total mandays 
invested in the critical tasks versus the total number of mandays available provided the 
percentage of labor invested in directly productive activities. 

Household selection
Households were selected randomly, for each main vulnerability class. Vulnerability classes 
were defined by field staff, according to criteria such as: housing quality, transport means, 
consumption patterns and general appearance. For Burundi it was not difficult to establish 
the vulnerability classes of ‘vulnerable’, ‘moderate’ and ‘not vulnerable’. For D.R. Congo, 
staff was not sufficiently unanimous on the in-between category and only the categories 
‘vulnerable’ and ‘not vulnerable’º were maintained. It was also not difficult to identify which 
household belong to which vulnerability class. Field staff easily agreed on this, as they 
know the households well and have a good understanding of their wealth levels. For both 
D.R. Congo and Burundi, ten households were selected, twenty in total. From these twenty, 
fourteen were maintained for analysis and reporting. Data from the remaining households 
were deemed too incomplete or erroneous, for instance in cases where people declined to 
share data on gifts or specific investments, when clear indications existed that these issues 
were important to their livelihoods. 
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Assessing household consumption needs
The daily caloric needs of households were established by calculating the average needs of 
household members, according to gender and age (derived from FAO 2001). These caloric 
needs were converted into maize grain equivalent per year.

Assessing the cash availability per household member
The food production of the households was subtracted from the total food needs. It was 
assumed that the remaining food, in maize grain equivalents, was purchased. The remaining 
cash per year was divided by the number of household members 1. 

The number of dependents
The number of dependents was determined by considering the total number, within a 
household, of children below 11 years, chronically sick people and extremely old people. 
Dividing this number by the total household labor force, gives the dependency ratio. 

Description of the main critical tasks
Per each household, the main sources of food/income were determined and briefly 
described. 

1  This assumption was made for calculation purposes only. In reality, people tend to go hungry in order to have cash available to cover other 
needs. 
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4
Findings from the case studies

Household consumption needs
The daily caloric needs of household members are given by FAO (2001). Converting these 
needs in maize grain equivalents per year gives:

Man, adult Women, adult Child, 15 -18 
years

Child, 11 -14 
years

Child, 0 -10 
years

Food needs, maize 
grain equiv. per year

239 199 169 149 129

For all sample households data analyzed according to the descriptions above. The household 
of Kavira (vulnerable – D.R. Congo) is taken as example. In annex 1 (available as separate 
Excel file) the corresponding Excel tables are presented, containing the formulae used. 

Available labor force
The labor force available for critical tasks was assessed according to the composition of 
the household and the availability, in percentages of total time, for critical tasks. Labor 
conversion factors were defined as follows: 1 women working day = 0.75 manday; 1 working 
day of an elderly person = 0.5 manday, 1 working day of a person 15-18 years = 0.75 manday; 1 
working day of a person 11-14 years = 0.5 manday; children < 11 = 0 manday. The estimations 
were done with the field staff and validated with a limited number of farming households. For 
Kavira’s household (see later), the outcome is 1.75, i.e. the household disposes of 1.75 adult 
man labor force equivalent. 

Number Labor force % Available for 
critical tasks

Total available for 
critical tasks

Man, adult 1 1 100 1.0

Women, adult 1 0.75 100 0.75

Children, 15-18 0 0

Children, 11-14 0 0

Children, 0-10 2 0 0.0

Total labor available for critical 
tasks

1.75
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Activity calendar
The number of man-days invested in the critical activities per month is presented in the table below.

Categorie livelihood 
activity

 Critical task Jan Feb Mr Apr May June Categorie livelihood 
activity

 Critical task July Aug Sep Oct Nov Dec

Crop production, 
own farm

Sweet potato land preparation       Crop production, 
own farm

Sweet potato land preparation  4     

planting      planting   2 1   

maintenance       maintenance    3 3 1

harvesting and 
processing

6 4     harvesting and 
processing

      

marketing       marketing       

Potato land preparation       Potato land preparation  5 7    

planting       planting   9    

maintenance       maintenance    10 5  

harvesting and 
processing

6      harvesting and 
processing

     2

marketing       marketing       

Yam land preparation  2     Yam land preparation       

planting   1    planting       

maintenance    3 3  maintenance       

harvesting and 
processing

     3 harvesting and 
processing

 9     

marketing       marketing       

Beans land preparation 3 10 8    Beans land preparation  2     

planting   5    planting   1    

maintenance    14 16  maintenance    5 2  

harvesting and 
processing

     12 harvesting and 
processing

4    3  

marketing       marketing 8     2

Maize land preparation 3 6     Maize land preparation  3     

planting   2    planting   1    

maintenance    6 6  maintenance    3   

harvesting and 
processing

     4 harvesting and 
processing

4     4

marketing 4      marketing 4      

Animal production, 
own farm

pig Feeding, housing 2.5 2.5 2.5 2.5 2.5 2.5 Animal production, 
own farm

pig Feeding, housing 2.5 2.5 2.5 2.5 2.5 2.5

Off farm activities Wage labor field work 6 10 10    Off farm activities Wage labor field work  17 10    

17



Activity calendar
The number of man-days invested in the critical activities per month is presented in the table below.

Categorie livelihood 
activity

 Critical task Jan Feb Mr Apr May June Categorie livelihood 
activity

 Critical task July Aug Sep Oct Nov Dec

Crop production, 
own farm

Sweet potato land preparation       Crop production, 
own farm

Sweet potato land preparation  4     

planting      planting   2 1   

maintenance       maintenance    3 3 1

harvesting and 
processing

6 4     harvesting and 
processing

      

marketing       marketing       

Potato land preparation       Potato land preparation  5 7    

planting       planting   9    

maintenance       maintenance    10 5  

harvesting and 
processing

6      harvesting and 
processing

     2

marketing       marketing       

Yam land preparation  2     Yam land preparation       

planting   1    planting       

maintenance    3 3  maintenance       

harvesting and 
processing

     3 harvesting and 
processing

 9     

marketing       marketing       

Beans land preparation 3 10 8    Beans land preparation  2     

planting   5    planting   1    

maintenance    14 16  maintenance    5 2  

harvesting and 
processing

     12 harvesting and 
processing

4    3  

marketing       marketing 8     2

Maize land preparation 3 6     Maize land preparation  3     

planting   2    planting   1    

maintenance    6 6  maintenance    3   

harvesting and 
processing

     4 harvesting and 
processing

4     4

marketing 4      marketing 4      

Animal production, 
own farm

pig Feeding, housing 2.5 2.5 2.5 2.5 2.5 2.5 Animal production, 
own farm

pig Feeding, housing 2.5 2.5 2.5 2.5 2.5 2.5

Off farm activities Wage labor field work 6 10 10    Off farm activities Wage labor field work  17 10    

17 18



Estimations were made of the total days per each month which were not available for 
working, because of rain, social obligations and illness. Thereafter, the total and percentages 
of available mandays effectively invested in critical tasks were calculated (see also annex 1, 
sheet 1).

Jan Feb Mr Apr May June July Aug Sep Oct Nov Dec

Number of rainy days and 
social obligations

1 1 5 8 5 5 1 1 5 8 9 5

Number of mandays lost by 
illness

4 5 6 3 5 5 0 0 4 3 0 5

Available number of mandays 40 39 34 35 35 35 44 44 36 35 36 35

Number of mandays invested 
in critical tasks

31 35 29 26 28 22 23 43 33 25 16 12

% of mandays invested in criti-
cal tasks

76 88 83 73 78 61 51 96 90 71 43 33

This shows that this household only has meaningful surplus labour in June, July, November 
and December – periods in which there is little demand for labour, and in which it is not easy 
to just go and do something else to earn money.

Labor productivity per critical task
For each critical task, benefits in terms of quantities of consumed produce (in maize grain 
equivalents) and net income (in USD) were calculated. The labor productivity for the critical 
task was calculated by converting the quantities of maize grain equivalent in USD, adding the 
net income and dividing by the number of adult labor days invested. The results for Kavira 
are presented in the table on the next page (see also annex 1, sheet 2). 

Money per household member per year
The available money for spending on non-food needs was calculated by considering the 
caloric needs per household minus the own production, expressed in maize equivalent. This 
difference is the food shortage which is assumed to be met by purchasing food. Again, the 
prices and quantities of maize equivalents were taken as units for calculation. The remaining 
money was divided by the number of household members. For Kavira (see also annex 1, 
sheet 3).
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Critical task analyses, Kavira Anuarite Period: October 2012 - August 2013.

Crop produc-
tion, 
own farm

Plot 
size, m2

Invest-
ment 
costs

Harvest # Adult 
mandays, 
household 

labor

Kg’s 
sold

Price per 
obtained, 

USD

 Maize 
grain 

equiv. con-
sumed

Net 
USD 

gained

Labor pro-
ductivity, 

USD/adult 
manday

Maize, 
season 2

723 0 100 15 90 0.38 10 34 2.5

Bean, 
season 2

723 0 70 15 35 0.55 32 19 2.1

Potato, 
season 2

231 0 200 14 50 0.22 32 11 1.6

Maize, 
season 1

1446 0 100 35 100 0.38 0 38 1.1

Bean, 
season 1

1446 0 200 55 150 0.55 45 83 1.8

Potato, 
season 2

1324 0 190 30 50 0.22 29 11 0,7

Bean, 
season 1

836 0 100 25 0 0.55 90 0 1,4

Sweet potato,
season 2

238 0 100 24 0 0.22 24 0 0,4

Yam, 
season 1

243 0 150 21 0 0 48 0 0,9

Animal 
production, 
own farm

Number 
of adult 
animals

Invest-
ment 
costs, 
USD

Number 
produced

# Adult 
mandays, 
household 
labor

Number 
sold

Price per 
animal 
obtained, 
USD

   

Pig 1 77 4 30 4 35  63 2,10

Off farm 
labor

   # adult 
mandays, 
household 
labor

     

Field labor    53   16 53 1,11

Total maize grain equiv. 325   

Total net USD 312  

Overall labor productivity 1.4



Kavira household - money per household member.

Number Kcal/day Kcal/year Maize 
equiv/
year

Own produc-
tion, maize 
equiv/year

Costs of 
meeting food 
shortage, 
USD

Income 
after food 
purchase

Cash per 
household 
member per 
year, USD

Male adult 1 2400 876,000 239

Female adult 1 2000 730,000 199

Child 15-18 1700

Child 11-14 1500

Child 0-10 2 1300 949,000 259

697 325 141 171 43

Summary
In the tables on the next pages, the results of the analysis of the fourteen sample households 
are summarized.

From these tables, the following can be concluded:

1. Sample households invest most of their available labor time in critical tasks, i.e. in 
activities directly generating food or income.  
Only in two cases, less than 60% is spent on critical tasks. These cases may be explained 
as follows:
•	 In the case of Erik (Burundi), the household depends mostly on the skilled labor of 

the head of household. The women and children do not have more options than to 
cultivate their limited and poorly producing plots close to the house. This does not 
occupy them fully.

•	 In the case of Kahindo (D.R. Congo), the household depends on the production of 
seasonal crops and on paid field labor. As both seasonal crops and paid field labor 
have clear seasonal peak labor demands, the household cannot invest their available 
labor force all year long. The household’s activity calendar confirms that labor 
investments were mostly made just before and in the beginning of the rainy seasons. 

2. Even low incomes may reduce the vulnerability of a household, as long as the income is 
secure.  
A typical example is Sixte (Burundi), whose cash availability per year per household 
member is comparable to that of the vulnerable households. However, his household is 
moderately vulnerable. Because of the secured income from the government, he does 
not depend entirely on crop production or paid labor. Therefore, the livelihood of his 
household has been relatively stable over the years, though poor. Contrary to most of the 
vulnerable households, his family suffered no major livelihood shocks in the past from 
which they would struggle to recover. 
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Burundi area

Name head of house-
hold

Erik Etienne Nibirantije

Vulnerability class vulnerable vulnerable vulnerable

Labor force 2.3 2.5 0.6

Dependency ratio 1.3 0.8 0

Labor prod, USD/
manday

1.3 1.3 1.7

USD per person/
year after food con-
sumption

13 13 50

Labor investments 
critical tasks, %

56 86 92

Description main 
critical tasks 

Main source of 
food/income: man 
is a mason. Women 
and children: work-
ing on small and 
infertile plots for 
seasonal crops

Main source of 
food/income: wage 

labor (field work 
and cattle herd-

ing). Women and 
children: working on 
small infertile plots 
for seasonal crops

Main source of 
food/income: sea-
sonal crops from 
own land. (Elderly 

couple)

Name head of 
household

Sixte Blaise Bernard Koste

Vulnerability class moderate not vulnerable not vulnerable not vulnerable

labor force 2.3 2 1.5 2

Dependency ratio 2.6 1.5 0 1

Labor prod, USD/
manday

1.2 2.1 1.8 3.5

USD per person/
year after food con-
sumption

16 79 106 132

Labor investments 
critical tasks, %

89 87 78 80

Description main 
critical tasks 

Main source of 
food/income: gov-
ernment job. Wom-

en and children: 
working on small 

and infertile plots for 
seasonal crops

Main source of 
food/income: well 

maintained ba-
nana plantations, 
intercropped with 

seasonal crops. Em-
ploys many seasonal 

workers. Off-farm: 
commerce

Main sources of 
food/income: regu-

lar gifts and ma-
sonry

Main source of 
food/income: well 

maintained ba-
nana plantations, 
intercropped with 

seasonal crops. Em-
ploys many seasonal 

workers. Off-farm: 
commerce
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D.R. Congo area

Name head of 
household

Kaswera Kahindo Masika

Vulnerability class vulnerable vulnerable vulnerable

labor force 1.3 8.8 5.8

Dependency ratio 4.0 0.3 0.5

Labor prod, USD/
manday

1.0 1.3 1.0

USD per person/
year after food con-
sumption

-11 20 23

Labor investments 
critical tasks, %

100 52 68

Description main 
critical tasks 

Main source of 
food/income: sea-

sonal crops. Widow 
is head of household

Main sources of 
food/income: sea-

sonal crops and paid 
field labor. Much 
labor not used for 

critical tasks

Main sources of 
food/income: sea-
sonal crops and 
wage field labor

Name head of 
household

Kavira Alphonsine Muhindo Mumbere

Vulnerability class vulnerable vulnerable not vulnerable not vulnerable

labor force 1.8 1.8 4.0 2.2

Dependency ratio 0.9 0.3 1.7 2.0

Labor prod, USD/
manday

1.4 1.3 1.6 3.0

USD per person/
year after food con-
sumption

43 48 61 122

Labor investments 
critical tasks, %

78 80 64 78

Description main 
critical tasks 

Main sources of 
food/income: sea-

sonal crops and paid 
field labor. Small 

scale animal produc-
tion

Main sources of 
food/income: sea-

sonal crops and paid 
field labor. Small 

commercial activi-
ties

Main sources of 
food/income:, 

lowland cassava, 
quinquina, seasonal 

crops

Main sources of 
food/income: sea-
sonal crops and 
lowland cassava. 

Employs many sea-
sonal workers
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3. Sample households which are classified as not vulnerable generate the main part of their food 
and income by one or more of the following actions:
•	 Growing perennial crops 

In Burundi, the most prominent perennial crop is banana, either beer or hand banana. Well 
established banana plantations generate considerable and relatively secure income, on the 
condition that the trees are resistant to bacterial wilt. In the area of D.R. Congo, Quinquina 
is the most prominent perennial. 

•	 Growing cassava in suitable areas 
The two non-vulnerable households in D.R. Congo both grow cassava in the lowlands, at 
quite a distance from their villages. The climate and soil conditions in these lowlands are 
ideal for cassava cropping. 

•	 Growing seasonal crops 
Most of the sample of non- vulnerable households grow seasonal crops, mostly for own 
consumption. 

•	 Productive intercropping 
Two of the non vulnerable households in Burundi have productive intercropping systems, 
especially banana - seasonal crops. 

•	 Paying labor 
Non vulnerable households may employ a significant number of people, particularly 
for peak seasonal work, such as land preparation and banana and cassava harvesting/
processing. An exception is Muhindo (D.R. Congo), a household with a strong labor force 
and which uses little hired labor. 

•	 Developing productive off farm activities 
Two non vulnerable households from the Burundi sample make well rewarding investments 
in off farm activities, especially commercial activities (Koste and Blaise – Burundi). 

•	 Receiving gifts 
One household (Bernard - Burundi) is not vulnerable because of receiving significant and 
regular gifts from family members.  

4. Sample households classified as vulnerable generate the main part of their food and income 
from the following actions:
•	 Growing seasonal crops 

The vulnerable households in D.R. Congo all depend heavily on the production of seasonal 
crops. Two of the households from the Burundi sample depend more on skilled or wage 
labor. 

•	 Small scale animal production 
One of the vulnerable households from the D.R. Congo sample practice pig husbandry, at 
small scale. 

•	 Paid field labor 
Most of the sample vulnerable households derive a considerable part of their annual food 
and income from wage labor, in particular field work. 

•	 Skilled labor 
One vulnerable household from the Burundi sample depends mostly on skilled labor. 

•	 Small scale commercial activities 
One vulnerable household from the D.R. Congo sample practices small commercial 
activities.  



In the classes ‘vulnerable’ and ‘not vulnerable’, the dependency ratios in the sampled 
households strongly vary. 
There are examples with a high dependency ratio in both the class vulnerable and the 
class not vulnerable. Low ratios are found in both classes, too.  

5. Among the sample households, the labor productivity of the non vulnerable households is 
relatively high, that of the vulnerable relatively low.  
In the Burundi sample, labor productivity of vulnerable households ranges from 1.3 to 
1.7, that of the non vulnerable from 1.8 to 3.5. In the sample from D.R. Congo, labor 
productivity of vulnerable households ranges from 1 to 1.3, that of the non vulnerable from 
1.6 to 3.0. 

6. For the majority of the sample households, the figure for the rows ‘USD per person/year 
after food consumption’ is positive. However, this does not mean that the households 
are food secure. Instead, households need money to meet essential non-food needs, and if 
the amount of money is not enough they will compromise on their food consumption. The 
lower the ‘USD per person/year after food consumption’, the more often this will happen, 
Kaswera (D.R. Congo) being the most exposed (in fact, this household most probably 
receives one or another form of support, otherwise it is difficult to see how it survives 
altogether). The amount of money a household needs to meet basic non-food needs 
varies per location, depending on the prices of basic commodities and services, and of 
course on the constitution of the household. 

Comparing labor productivity per subcategory livelihood activity
In the table below, the labor productivity of the main livelihood subcategories are compared 
(see also annex 2, sheet 2). Cells in grey mean that fertilizers have been used, in combination 
with sowing in lines (instead of broadcasting or sowing in pockets). 

Burundi

 Erik Etienne Nibirantije Sixte Blaise Bernard Koste Average

Maize 0.92 0.99 0.36 1.19 0.43 1.24 0.20 0.76

Bean 1.31 0.36 1.15 1.77 0.61 1.15 1.06

Sweet potato 1.02 0.35 0.22 0.53

Banana 3.49 1.62 2.86 5.70 5.35 3.90 4.58

Potato -0.20 0.32 0.06

Cassava 0.28 0.64 2.65 1.19

Salary 1.63 1.63

Skilled labor 1.40 1.90 1.65

Commerce 1,30 1,30
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D.R. Congo

 Kaswera Kahindo Masika Kavira Alphonsine Muhindo Mungbere  Average

Maize 0.8 2.1 1.25 1.6 1.53 2.4 2.7 1.77

Bean 0.7 1.63 1.83 1.13 1.7 5.7 2.12

Sweet potato 0.5 1 1.7 0.5 1.6 1.06

Banana 0.7 0.70

Potato 0.6 0.8 0.3 2.5 2.24 1.29

Cassava 1.1 0.5 2.4 2.2 1.55

Yam 1.1 1.1 2 0.4 1.15

Commerce 2.5 2.50

Paid field labor 1.28 1.38 1.25 1.4 1.2 1.30

It is observed that, among the sample households:
•	 A huge variability exists regarding the labor productivity of a particular subcategory 

livelihood activity. Generally, the labor productivity of vulnerable households is lower than 
that of non vulnerable households

•	 The use of fertilizer in Burundi, combination with sowing in lines, does not result in good 
labor productivity

•	 Paid field labor or skilled labor is more rewarding than most on-farm labor investments. 
•	 Labor investment in seasonal crops in Burundi is less rewarding than in D.R. Congo. 

However, returns on labor investments in banana production in Burundi are relatively 
high. 
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5
Incorporating labor productivity in the 
planning of agricultural interventions

The data provided in this report show that most sample households in both Burundi and 
D.R. Congo invest the biggest part of their available time in critical tasks, i.e. in directly 
accessing food and income. The data also show the labor productivity of their main 
livelihood strategies. Before using these data and analyses for the design of agricultural 
interventions, the following must be considered:

•	 The limited size of the sample 
The size of the samples is limited and, also considering the huge variability of data per 
household, general conclusions should not be drawn quickly. Instead, the data only 
provide for some directions in planning for interventions. On the other hand, the data 
provide insights in how households from different vulnerability classes invest or may do 
their labor investments for accessing food and income. For instance, in the D.R. Congo 
area, field staff who were involved in the data collection and analyses, were strongly 
surprised by the insights gained. They had been working in the area or in comparable 
regions for years, but to them ‘agriculture became new’, as they declared.  

•	 Risk avoidance, food preferences, spreading of labor investments  
in time.  
Households clearly do not solely focus on the strategies with the highest labor 
productivity. They may have a number of reasons for this. Food preference is one of 
them. For instance, in Burundi beans are considered a necessary part of the daily 
consumption. Therefore, and because beans are relatively expensive, even the most 
vulnerable households invest labor in bean production, even when they experience 
relatively low returns. Another reason may be risk avoidance. For instance, many 
households, particularly the vulnerable, invest in paid field labor, even when this 
competes with the preparation and planting of their own fields. People also spread the 
labor investments in time. For instance: labor investments in crops such as yam and 
cassava can mostly be done outside the typical peak seasons just before and at the 
onset of the rainy seasons. There may yet be a number of other reasons to explain the 
labor investments of households. In fact, it is virtually impossible to identify all the 
reasons why households do what they do, certainly for practitioner organizations such 
as ZOA and local NGO partners. Without saying that choices in livelihood strategies 
cannot be changed, it is important to recognize that households have reasons for the 
choices they make and that interventions should accommodate this fact.  
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The key question now is: how to incorporate labor productivity considerations in the design of 
agricultural rehabilitation or development activities? Instead of analyzing all main household 
livelihood strategies for huge numbers of households, which would mean an enormous 
investment in time and capital, it is sufficient to start with an analysis of possible ways to pursue 
quick wins in the labor productivity of a limited number of strategies, according to the mandate of 
ZOA and local partners and the areas where they can make a difference. 

Again, the Kavira household is taken as an example. The production of beans (season 1) 
and sweet potato (season 2) are considered, presenting a labor productivity of 1.8 and 0.4, 
respectively. Kavira sows beans by broadcasting and plants sweet potato densely. Options for 
interventions and their effects are, for instance (see also annex 2, sheet2): 

•	 Intervention 1: sowing beans in lines, wider plant spacing sweet potato. The yields may 
increase by 10%. But the required labor investments will certainly increase by 10% also. 
The overall effect is: no improvement of the labor productivity, and most probably no 
improvement of the total household’s access to food and income. 

•	 Intervention 2: intervention 1 plus use of herbicide Glyphosate2. The use of Glyphosate 
requires some cash investments (about USD 25 per hectare); the labor investments 
are reduced by 50% (because of reduced labor requirements for land preparation and 
weeding). The overall effect is: a very significant improvement of the labor productivity. 
If the labor that is saved can be used for other critical tasks, which is probably the case, 
then the improved labor productivity will directly translate in improved access to food and 
income.  

•	 Intervention 3: intervention 1 plus fertilizer use. This will require significant cash 
investments (possibly in the form of an insured credit). The overall effect is: a slight 
improvement of the labor productivity. This will most probably have a very limited effect on 
the household’s overall access to food and income. 

•	 Intervention 4: intervention 1 plus use of Glyphosate plus fertilizers. This will require 
significant cash investments (possibly in the form of an insured credit). The overall effect 
is: a very strong improvement of the labor productivity for beans and sweet potato. This 
will translate in better access to food and income. 

Intervention 2 is clearly the preferred initial intervention. After a successful roll out and adoption 
of intervention 2, intervention 4 may be pursued. Curiously, current choices of interventions are 
commonly options such as 1 and 3, completely contrary to those to be selected according to the 
research results. 

Other options could be analyzed, too. Let us consider the Kahindo household (D.R. Congo). 
The household invests only 52% of their available labor in critical tasks. Paid field labor and 
seasonal cropping are the main livelihood strategies. Seasonal cropping competes with paid 

2  Instead of using herbicides, other weed control measures may be considered as well, for instance: using mulch folio (currently seldom done 
in tropical countries), applying banana leafs as ground cover/weed suppressor (done in the lowlands of Haiti), using stems of cereal crops as 
ground cover/weed suppressor (applied in South Sudan), or using green manures as weed suppressor (done in Latin American countries). 
However, the introduction of such measures takes considerable time, while the adoption of herbicides is generally relatively quick. 
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field labor, as both are mostly done in the same seasonal peak times. So, options are to 
be sought, either to expand the possibilities for off farm labor during the entire year or to 
support the household in engaging more in cassava or yam production. Options to improve 
access to off farm work may be, for instance: providing training and credit for commercial 
activities or the provision of a bicycle to reach a wider area for offering labor. Support to 
cassava and yam production may be done by providing good planting materials, herbicide 
plus credit & insurance schemes for fertilizers. 

The options for improving the production of perennial crops may also be analyzed. The 
household of Nibirantije (Burundi) is taken as an example. The labor productivity for banana 
cropping is 2.9. In order to double the harvest, an improved variety will be needed as well 
as fertilizers. If the improved variety is provided by ZOA/partners, then only the costs of 
fertilizers will need to be accommodated: approximately 150 USD per year (40 kg of TSP and 
80 kg of Urea). In annex 2, sheet 3, the formulae and calculations are presented. The costs 
of paid labor will slightly increase, because of higher labor requirements related to higher 
yields and associated labor for processing. The labor productivity will improve till 4.88. The 
problem however is that the household will need financial credits for financing the inputs. If 
the credit costs are 35%, then the labor productivity will decrease to 4.32, still a significant 
improvement compared to the current situation.

One may even go further and investigate the possibilities to facilitate banana cropping as a 
real business for rural households in Burundi. Calculations of labor productivity may be used as 
the key indicator of viability. Let us consider for instance the option, for Burundi, to make the 
cropping of handbananas a business. Handbananas have a better price than beer bananas. 
However, the market has not yet been developed well enough, as production levels are too 
low. For the first productive seasons, extra manpower will need to be hired for marketing 
purposes. Other inputs are fertilizers, manure and planting materials. The banana trees 
will be fully productive after two years. As the households will need to invest labor without 
immediate returns, credit facilities will need to cover a part of the household’s living costs 
for this period, apart from providing the capital for materials and inputs. An insurance 
scheme should also be included, in particular for ensuring that work can continue in cases 
of diseases or death within the household. In annex 3, sheet 1, the calculations and results 
are presented. In summary: the calculated labor productivity over the first 4 years is 3 USD/
manday and the labor productivity over 8 years is 10 USD/year. The conclusion is that banana 
cropping as a business has good potentialities. 

In annex 3, business models for beer banana (sheet 1), cassava (sheet 2) and beans (sheet 3) 
are presented, too. These all result in negative values for labor productivity and business in 
the domains considered, including insured credits for livelihood support, and are therefore 
not valid alternatives. 
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6
Discussion on the research and its 
objectives

In this paragraph, the results presented above will be discussed in view of the research 
objectives. 

Objective 1: To deepen ZOA’s developing insight into how (and to what extent) 
household labor constraints affect the effectiveness of ZOA’s livelihoods interventions. 
Up to date, considerations of labor constraints and labor productivity have not been 
consistently incorporated in the design of livelihood interventions of ZOA and local 
partners. However, this research shows that labor constraints are limiting the household’s 
possibilities to engage in livelihood interventions. This is true for all sample households. 
Even for households which appear to have lots of lag time, they are almost entirely occupied 
during seasonal peak times. For this reason, interventions which require extra household 
labor investments without substantially improving the productivity of labor do not positively 
contribute to the access households have to food and income. Interventions that are typically 
promoted by humanitarian organizations are: sowing beans in lines plus fertilizer use and 
sowing beans in lines without fertilizer use. In both cases, harvests per unit land increases, 
but the required extra labor investments (plus, in case of fertilizer use: the costs of fertilizers) 
make that the labor productivity for bean cropping does not (sufficiently) improve. Instead, 
other possible interventions, not selected by ZOA and local partners up to date, have a far 
better potential for improving labor productivity and the household’s access to food and 
income. Examples presented above are: supporting the search for paid field labor, supporting 
cassava, banana or yam production and facilitating the use of herbicides plus fertilizers. 
Thus, not considering labor constraints and labor productivity may result in suboptimal or even 
wrong interventions. Examples apart from the ones presented in this report, may include: the 
promotion of monocropping instead of intercropping, the integration of animal and crop 
production, compost making, the use of ground covers and campaigns against burning crop 
residues. Following on from this research and in a separate paper, these and other examples 
from ZOA intervention areas, in Burundi, D.R. Congo and elsewhere, have been evaluated 
and guidelines provided.

Objective 2: To develop a methodology for analysis, intervention design and monitoring 
that incorporates issues related to household labor. 
In this research, all main livelihood strategies of 14 sample households were considered and 
analyzed, providing good insight in how different strategies contribute to the household’s 
access to food and income. It is of course not feasible to analyze huge numbers of 
households in this manner. Therefore, after analyzing a limited number of households, ZOA 
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and local partners may focus the analyses on those livelihood strategies which are within 
their intervention domains. And even for these selected strategies, analyses can be limited to 
a relatively small household sample, at least when livelihood strategies are selected which are 
applied by many households. 

For monitoring purpose, the effects of the interventions on the labor productivity of a 
selected livelihood strategy can be measured by comparing the labor productivity with the 
intervention with the productivity without the intervention. This needs to be incorporated in 
the regular monitoring activities done by the field teams. N.B.: In this report, the quantities 
and monetary values of consumed food were calculated by converting all food to maize grain 
equivalents. If maize is not grown in an intervention area or not used as staple crop, other 
staple cereals may be chosen as point of reference, for instance sorghum (in Sudan), rice (in 
Myanmar) or Teff (Ethiopia). 

Of course, ZOA and local partners need to know which effects interventions have on the 
overall access of targeted households to food and income. To monitor this, the methods for 
household analysis as described in this reports may be applied. 

Objective 3: To test Ms. Wairimu’s research findings in different contexts. 
The mismatch between agricultural interventions and people’s everyday life, as observed 
in Acholi, Uganda by Ms. Wairimu, indeed exists in different contexts. The results of this 
research suggest that the design of agricultural interventions in both research areas, in 
Burundi and D.R. Congo, insufficiently accommodate the choices targeted rural households 
make in allocating their available labor time. These choices are based on a complexity of 
factors, including the scarcity of labor, perceived risks associated with various livelihood 
strategies, food preferences and so on. It is impossible to fully understand these factors. 
Yet, it is essential that these choices are taken as a point of departure and that interventions 
are designed so as to optimally fit within them. As everyday life is about accessing food 
and income in the context of scarce labor and low labor productivity, focus should be on 
improving the returns on labor investments. This report shows that this holds true not only 
for Uganda, but for more ZOA locations. 

Objective 4: To embed Ms. Wairimu’s research findings deeper in the organization. 
The findings of Ms. Wairimu, corroborated and elaborated upon in this research, are leading 
to a thorough reconsideration of the design of ZOA’s livelihood interventions. During the 
course of this research, especially during briefing and experience exchange sessions with field 
and management staff in Burundi and D.R. Congo, the desire of structural considerations 
of labor issues was voiced regularly. Staff and management also stated that clear guidelines 
are needed in order to at least meet minimum standards for incorporating labor constraints 
and productivity in the design of livelihood interventions. This report constituted a first step 
toward the development of such guidelines, and in the meanwhile an updated livelihood 
paper has been written and distributed, explaining the importance and methodologies of 
incorporating labor productivity considerations in the design and monitoring of agricultural 
programs. It will, however, take considerable investments in capacity building, follow up 
visits and briefings before the principles and guidelines are internalized organization wide. 
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7
Conclusions 

The central research question was: how can considerations of labor constraints and labor 
productivity be embedded in the planning and evaluation processes of interventions for 
improved rural livelihoods? Behind this question lies the assumption that considerations 
of labor issues are indeed important. In this report, the validity of this assumption was 
confirmed. Labor productivity is a key determinant of the success of the strategies rural 
households apply for accessing food and income. In the design of livelihood interventions, 
ZOA and local partners should aim to improve the labor productivity of some of these 
strategies, according to their mandates and areas of expertise. Up to date, labor issues are 
often overlooked, by ZOA and many other international NGOs, and constitute a blind spot. 
If this happens, interventions may not significantly result in improved returns on household 
labor investments and in improved levels of food and income security. 

This report describes a way in which considerations of labor constraints and labor 
productivity can be incorporated in the planning and evaluation processes of interventions 
for improved rural livelihoods. 

In conclusion: 

1. Incorporating labor productivity into the design of livelihood interventions requires an 
analysis of current levels of labor productivity per selected livelihood strategy followed by 
an analysis of the levels to be obtained through the interventions. These analyses can be 
made by combining the knowledge of key informants and household visits. Analyses of 
all main livelihood strategies of households provide very good insights into the levels of 
food security and income, and into the ways people access these. However, these analyses 
require major investments in the form of time and money. It is therefore more practical to 
focus on the analysis of a limited number of selected strategies. 

2. The analysis of a particular livelihood strategy is done by making use of local staff, in 
combination with visits to households representing different vulnerability categories. For 
the selected livelihood strategies, the labor productivity is determined by calculating the 
monetary value of food and income obtained, divided by the number of adult mandays 
invested. For the calculation of the value of food and the numbers of mandays, conversion 
factors are used, part of which are standard and part of which need to be agreed upon 
locally.  

3. Improved labor productivity constitutes the first criterion against which options for 
interventions ought to be analyzed. The best options are those interventions, or 
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combinations of interventions, which have directly and the biggest positive impact on the 
productivity of labor.  

4. If a particular combination of interventions clearly improves the labor productivity of a 
specific livelihood strategy for one household, it is expected that these interventions will 
improve the labor productivity of many other households applying the same strategy. This 
will need to be verified regularly.
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Annexes
The three annexes to this report are also available as Excel files on www.isacademyhsfs.org.



Annex 1: Household: Kavira Anuarite

Jan Feb Mr Apr May June July Aug Sep Oct Nov Dec

Crop pro-
duction, 
own farm

Sw
ee

t p
ot

at
o

land preparation 4

planting 2 1

maintenance 3 3 1

harvesting & 
processing

6 4

marketing

Po
ta

to

land preparation 5 7

planting 9

maintenance 10 5

harvesting & 
processing

6 2

marketing

Ya
m

land preparation 2

planting 1

maintenance 3 3

harvesting & 
processing

3 9

marketing

B
ea

ns

land preparation 3 10 8 2

planting 5 1

maintenance 14 16 5 2

harvesting & 
processing

12 4 3

marketing 8 2

M
ai

ze

land preparation 3 6 3

planting 2 1

maintenance 6 6 3

harvesting & 
processing

4 4 4

marketing 4 4

Animal 
production, 
own farm

Pi
g

Feeding, hous-
ing

2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5

Off farm 
activities

W
ag

e 
la

bo
r field work 6 10 10 17 10
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Jan Feb Mr Apr May June July Aug Sep Oct Nov Dec

Number of rainy days 
and social obligations

1 1 5 8 5 5 1 1 5 8 9 5

Number of mandays 
lost by illness

4 5 6 3 5 5 0 0 4 3 0 5

Available number of 
mandays

40 39 34 35 35 35 44 44 36 35 36 35

Number of mandays 
invested in critical 
tasks

31 35 29 26 28 22 23 43 33 25 16 12

% of mandays invest-
ed in critical tasks

76 88 83 73 78 61 51 96 90 71 43 33
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Crop production, 
own farm

Plot size, m2 Investment 
costs

Harvest, Kg # Adult mandays, 
household labor

Kg’s sold

Maize, season 2 723 0 100 15 90

Bean, season 2 723 0 70 15 35

Potato, season 2 231 0 200 14 50

Maize, season 1 1446 0 100 35 100

Bean, season 1 1446 0 200 55 150

Potato, season 2 1324 0 190 30 50

Bean, season 1 836 0 100 25 0

Sweet potato, season 2 238 0 100 24 0

Yam, season 1 243 0 150 21 0

Animal production, own 
farm

number of 
adult ani-

mals

investment 
costs, USD

number 
produced

# adult mandays, 
household labor

number sold

Pig 1 77 4 30 4

Off farm labor # adult mandays, 
household labor

Field labor 53

Annex 1: Critical task analyses, Kavira Anuarite Period: October 2012 - August 2013
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Annex 1: Critical task analyses, Kavira Anuarite Period: October 2012 - August 2013

Crop production, 
own farm

Price per kg obtained, 
USD

Kg maize grain equiv. 
consumed

Net USD gained Labor productivity, 
USD/adult manday

Maize, season 2 0,38 10 34 2,5

Bean, season 2 0,55 32 19 2,1

Potato, season 2 0,22 32 11 1,6

Maize, season 1 0,38 0 38 1,1

Bean, season 1 0,55 45 83 1,8

Potato, season 2 0,22 29 11 0,7

Bean, season 1 0,55 90 0 1,4

Sweet potato, season 2 0,22 24 0 0,4

Yam, season 1 0 48 0 0,9

Animal production, own 
farm

price per animal 
obtained, USD

Pig 35 63 2,10

Off farm labor

Field labor 16 53 1,11

Total Kg maize grain 
equiv.

325

Total net USD 312

Overall labor productivity 1,4



Number Kcal/day Kcal/year Kg Maize 
equiv./year

Own pro-
duction, 
Kg maize 

equiv./year

Costs of 
meeting food 

shortage, 
USD

Income 
after food 
purchase

Cash per 
household 
member 
per year

Male adult 1 2400 876.000 239

Female 
adult

1 2000 730.000 199

Child 15-18 1700

Child 11-14 1500

Child 0-10 2 1300 949.000 259

697 325 141 171 43

Annex 1: Kavira household - money per household member

41



Annex 2: labor productivity per subcategory livelihood activity 

Burundi

Erik Etienne Nibirantije Sixte Blaise Bernard Koste Average

Maize  0,92  0,99  0,36  1,19  0,43  1,24  0,20  0,76 

Bean  1,31  0,36  1,15  1,77  0,61  1,15  1,06 

Sweet potato  1,02  0,35  0,22  0,53 

Banana  3,49  1,62  2,86  5,70  5,35  3,90  4,58 

Potato  - 0,20  0,32  0,06 

Cassava  0,28  0,64  2,65  1,19 

Salary  1,63  1,63 

Skilled labor  1,40  1,90  1,65 

Commerce  1,30  1,30 

D.R. Congo

Kaswera Kahindo Masika Kavira Alphonsine Muhindo Mungbere

Maize 0,8 2,1 1,25 1,6 1,53 2,4 2,7  1,77 

Bean 0,7 1,63 1,83 1,13 1,7 5,7  2,12 

Sweet potato 0,5 1 1,7 0,5 1,6  1,06 

Banana 0,7  0,70 

Potato 0,6 0,8 0,3 2,5 2,24  1,29 

Cassava 1,1 0,5 2,4 2,2  1,55 

Yam 1,1 1,1 2 0,4  1,15 

Commerce 2,5  2,50 

Wage field labor 1,28 1,38 1,25 1,4 1,2  1,30
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Annex 2: Labor productivity Nibirantije

Current

Crop plot size, ha paid labor, 
USD

Other input 
costs, USD

yield, L beer # adult house-
hold mandays

Banana 1,5 35 2900 122

Improved variety plus fertilizer, without credit

Crop plot size, ha paid labor, 
USD

Other input 
costs, USD/

year

yield, L beer # adult house-
hold mandays

Banana 1,5 45 150 5800 122

Improved variety plus fertilizer, with credit

Crop plot size, ha paid labor, 
USD

Other input 
costs, USD/

year

yield, L beer # adult house-
hold mandays

Banana 1,5 61 203 5800 122

Current

Crop consumed, Kg sold, Kg price per L 
beer, USD

Consumed, 
Kg maize 

equiv.

USD, net 
benefit

Labor produc-
tivity, USD/

manday

Banana 450 2450 0,14 108 308 2,86

Improved variety plus fertilizer, without credit

Crop consumed, Kg sold, Kg price per L 
beer, USD

Consumed, 
Kg maize 

equiv.

USD, net 
benefit

Labor produc-
tivity, USD/

manday

Banana 450 5350 0,14 108 554 4,88

Improved variety plus fertilizer, with credit

Crop consumed, Kg sold, Kg price per L 
beer, USD

Consumed, 
Kg maize 

equiv.

USD, net 
benefit

Labor produc-
tivity, USD/

manday

Banana 450 5350 0,14 108 486 4,32
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Annex 2: Labor productivity Kavira Anuarite

Current situation: broadcasting beans and dense planting sweet potato

Crop production, own 
farm

plot size, m2 Investment 
costs, USD

Harvest, Kg # adult mandays, 
household labor

Bean, season 1 1446 0 200 55

Sweet potato, season 2 238 0 100 24

Intervention 1: Sowing beans in lines, wider plant spacing sweet potato

Bean, season 1 1446 0 220 61

Sweet potato, season 2 238 0 110 26

 Intervention 2: intervention 1 plus use of herbicide Roundup

Bean, season 1 1446 4 200 28

Sweet potato, season 2 238 1 100 12

Intervention 3: interventions 1 plus fertilizer use

Bean, season 1 1446 33 350 72

Sweet potato, season 2 238 5 175 31

Intervention 4: intervention 1 plus use of Roundup plus fertilizers

Bean, season 1 1446 37 350 36

Sweet potato, season 2 238 6 175 16

Current situation: broadcasting beans and dense planting sweet potato

Crop production, own 
farm

Kg’s sold Price per Kg 
obtained, USD

Kg maize grain 
equiv. con-

sumed

net USD gained Labor produc-
tivity, USD/

adult manday

Bean, season 1 150 0,55 45 83 1,8

Sweet potato, season 2 0 0,22 24 0 0,4

Intervention 1: Sowing beans in lines, wider plant spacing sweet potato

Bean, season 1 170 0,55 45 94 1,8

Sweet potato, season 2 10 0,22 24 2 0,4

 Intervention 2: intervention 1 plus use of herbicide Roundup

Bean, season 1 150 0,55 45 79 3,4

Sweet potato, season 2 0 0,22 24 -1 0,7

Intervention 3: interventions 1 plus fertilizer use

Bean, season 1 300 0,55 45 132 2,1

Sweet potato, season 2 75 0,22 24 11 0,6

Intervention 4: intervention 1 plus use of Roundup plus fertilizers

Bean, season 1 300 0,55 45 128 4,0

Sweet potato, season 2 75 0,22 24 11 1,2



Annex 3: Business models beans

# Ha Yield 
Kg

Average 
price 

per Kg, 
USD

Total 
value 

harvest, 
USD 

Total 
grain 

equiva-
lent t

Price 
seeds

Kg ma-
nure 

Kg 
KCl

Kg 
DAP

paid 
labour 
land 

prepa-
ration

Beans, 
business

1 1600 0,45  720  1.472 32  10.000 100 150 40

Beans, 
business

0,3 480 0,45  216  442 10  3.000 30 45 12

Costs inputs

Item unit USD/unit

Cutting cutting 0,65

Manure ton 30,00

KCL Kg 1,30

DAP Kg 1,10

Urea Kg 1,30

Labour manday 2,00

Credit 1 0,20

Labour investments 1 hectare beans

 hired own

Land prepa-
ration

40 40

Planting 20 20

Maintenance 0 40

Harvesting 15 40

Organizing 
per year

20

Total 75 160

Paid 
labour 
plant-
ing, 
days

Paid 
labour 

mainte-
nance-
days 

Paid 
labour 

harvest, 
days 

Contri-
bution 
living 
costs, 

six 
months

Credit Costs 
credit

Insur-
ances

Total 
costs

Net 
gain/
year

Labour 
produc-

tiviy

Beans, 
business

20 0 15  274  1.051  210  180  1.441  - 721  -4,5 

Beans, 
business

6 0 4,5  82  315  63  54  432  - 216  -4,5 

Product Grain equiv.

Maize grain 1

Cassava 
tubers

0,44

Banana 0,25

Beans 0,92
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Annex 3: Business models cassava

# Ha # 
Plants/

ha

Aver-
age 

Kg per 
plant

Yield 
in two 
years, 

Kg

Aver-
age 
price 

per Kg, 
USD

Total 
value 
har-

vest 2 
years, 
USD 

Total 
Grain 

equiva-
lent 
two 

years

Price 
cut-
tings

Kg ma-
nure at 
plant-

ing 
time

Kg 
manure 
second 

year

Kg 
KCl/
year

Kg 
DAP/
year

Kg 
Urea/
year

Cassava 1 10000 4,5 45000 0,08 3.629 19.800 161 10.000 10.000 100 150 150

Cassava 0,3 10000 4,5 13500 0,08 1.089 5.940 48 3.000 3.000 30 45 45

Paid 
labour 

hill 
mak-
ing, 
days

Paid 
labour 
plant-
ing, 
days

Paid 
labour 
main-

te-
nance-
days 

Paid 
labour 
har-
vest, 
days 

Paid 
labour 
pro-
cess-
ing, 
days

Contri-
bution 
living 
costs, 
two 

years

Credit Costs 
credit

Insur-
ances

Total 
costs

Net 
gain/
year

Labour 
pro-
duc-
tiviy

Cassava 15 10 0 15 10 1.095 3.372 1.686 544 5.602 - 1.973 - 8 

Cassava 4,5 3 0 4,5 3 329 1.012 506 163 1.681 - 592 - 8

Costs inputs

Item unit USD/
unit

Cutting cutting 0,02

Manure ton 30,00

KCL Kg 1,30

DAP Kg 1,10

Urea Kg 1,30

Labour manday 2,00

Credit 1 0,50

Labour investments 1 hectare, mandays

 hired own

Till making 15 40

Planting 10 15

Maintenance 0 80

Harvesting 15 40

Processing 10 25

Marketing 0 25

Organizing per year 35

Total 50 260
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Annex 3: Business models banana

# Ha # Plants/
ha

# Bunch-
es per 

plant per 
year

Average 
Kg per 
bunch

Yield 
bunches 
per year, 

Kg

Average 
price per 
bunch, 
USD

Total 
value 

harvest 
per year, 

USD 

Total 
Grain 
equiv. 

per year

Price 
per 

cutting

Kg ma-
nure at 
planting 

time

Kg KCl 
at 

planting 
time

Kg DAP 
at 

planting 
time

Cook, hand 
banana

1 1.000 2 25 50.000 2,27 4.545 6.250 0,65 15.000 100 25 

Beer banana 1 1.000 2 25 50.000 1,25 2.500 0,65 15.000 100 25 

Cook, hand 
banana

0,3 1.000 2 25 15.000 2,27 1.364 1.875 0,65 4.500 30 8 

Beer banana 0,3 1.000 2  25 15.000 1,25 750 0,65 4.500 30 8 

Kg ma-
nure/
year

Kg KCl/
year

Kg 
DAP/
year

Kg 
Urea/
year

Paid 
labour 
hole 

making, 
man-
days

Paid 
labour 
plant-
ing, 

man-
days

Paid 
labour 

mainte-
nance, 

mandays 
per year

Paid 
labor 

harvest 
mndays 
per year

Paid 
labour 

process-
ing man-
days per 

year

Paid 
labor 
mar-
keting 
man-

days per 
year

Planting 
costs, 
total

Main-
tenance 
plus har-
vest costs 

first 2 
years

Cook, hand 
banana

10.000 50 50 50 100 40 20 30 - 10 1.533 1.070 

Beer banana 10.000 50 50 50 100 40 20 30 20 10 1.533 1.110 

Cook, hand 
banana

3.000 15 15 15 30 12 6 9 - 3 460 321 

Beer banana 3.000 15 15 15 30 12 6 9 6 3 460 333 

Contri-
bution 

to living 
costs 
first 2 
years

Credit 
first 2 
years

Credit 
costs 
first 2 
years

Annual 
produc-

tion 
costs

Own 
labour 
invest-
ments, 

mandays 
per year

Insur-
ances, 

per year

Yearly 
gain 
USD 

(period 
4 years)

Labour 
produc-
tivity, 

USD/day 
(period 4 

years)

Yearly 
gain 
USD 

(period 
8 years)

Labour 
produc-
tivity, 

USD/day 
(period 8 

years)

Cook, hand 
banana

1.095 3.698 1.849 605 190 568 599 3 1.986 10

Beer banana 1.095 3.738 1.869 645 215 313 - 1.261 - 6 141 1

Cook, hand 
banana

329 1.109 555 182 57 170 180 3 596 10

Beer banana 329 1.121 561 194 65 94 - 378 - 6 42 1



47

Costs inputs

Item unit USD/unit

Cutting cutting 0,65

Manure ton 30,00

KCL Kg 1,30

DAP Kg 1,10

Urea Kg 1,30

Labour manday 1,29

Costs

Item unit USD/unit

Cutting cutting 0,65

Manure ton 30,00

KCL Kg 1,30

DAP Kg 1,10

Urea Kg 1,30

Labour manday 2,00

Credit 1 0,50
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