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Executive summary 
More than 46 percent of Namibians are directly or indirectly dependent on agriculture 
for their livelihoods. The most commonly grown crops in the subsistence-based 
communal sub-sector are pearl millet, maize and sorghum. Of these three crops, 
especially maize and sorghum were impacted by the invasion of the fall armyworm 
(FAW) during the past cropping season. 

FAW arrived in Namibia during the 2016/2017 cropping season, following several years 
of difficulties for the agricultural sector caused by recurrent droughts. However, during 
the 2016/2017 season, weather conditions were generally favorable throughout most 
of the country – excluding the western and the southern regions. In these western and 
southern areas, potential drought-induced crop losses may have been further 
exacerbated by the FAW invasion. Meanwhile, in the northeastern areas, the potential 
impacts from FAW cannot be ignored neither, despite this season’s good climatic 
conditions, as households likely faced reduced coping capacities going into the 
season due to the effects of the previous droughts. 

Against this backdrop, a FAW impact and needs assessment was conducted in the 
main agricultural regions of Namibia in August 2017. The main objectives of this 
assessment were: 

• Understand the impact of the pest on farmers’ livelihoods, especially crop 
production and livestock rearing, including a quantification of production 
losses in the crop sub-sector; 

• Understand the strategies farmers adopted to respond to the FAW attack; 
• Identify farmers’ needs for the next main cropping season; and 
• Provide recommendations for future action. 

To answer these questions, a representative household survey, focus group 
discussions and key informant interviews were conducted in the ten main agricultural 
regions of the country. 

The study showed that across the assessed regions, 45 percent of agricultural 
households rely entirely on agricultural production for income, most commonly crop 
production and livestock rearing. The regions with the largest proportions of 
households vulnerable to shocks and stresses that affect crop production, as 
measured by the contribution of crop production to total household income and the 
proportion of total household expenditures spent on food, are Omusati, Ohangwena, 
Kunene, Omaheke and Kavango East. 

FAW was first identified by most farmers between December 2016 and February 2017, 
thus at the end of the main planting season for maize and millet and with a large 
share of crops being at a particularly sensitive growth stage. Across the surveyed 
regions, 66 percent of households were affected by FAW, with the highest proportions 
of affected households at the regional level found in Kavango West, Kavango East and 
Zambezi. Overall, 57 percent of maize-growing farmers, 37 percent of millet-growing 
farmers and nine percent of sorghum-growing farmers had been affected. In general, 
the northern regions, with the exception of Zambezi and Ohangwena, recorded the 
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most severe infestations, as measured by the proportion of households that reported 
at least 60 percent of their cultivated area or of their plants within the affected area to 
have been affected. 

The livestock sub-sector can potentially be impacted by FAW through reduced pasture 
availability. However, the assessment found that, as of the date of data collection, the 
impact of FAW on pasture availability in Namibia was limited. 

In total, a maize production loss of eight percent was found for the communal sub-
sector, a six percent loss of maize production for the commercial sub-sector, and a 
further six percent loss for millet and a two percent loss for sorghum, both in the 
communal sub-sector. At the same time, the results showed that there may be a 
relationship between the proportion of affected plants in the affected fields and the 
yield loss, indicating that likely those regions with the highest proportions of affected 
plants (which were also those with the highest proportion of affected cultivated area 
in general) will experience the highest yield losses, i.e. Kavango East and West, 
Kunene, Omusati, Oshana and Oshikoto. However, for all these regions with the 
exception of Kunene, which is not a major maize producing area, preliminary 
production estimates are far above the last 5-year averages, i.e. the impact on food 
security will likely be limited despite yield losses. 

Only 40 percent of farmers carried out interventions to limit FAW impact on maize, 
which is partly due to a high proportion of both farmers and extension workers that 
did not know what to do. The most common intervention carried out by farmers on all 
crop types was handpicking the pests off their crops. Other common interventions 
included early planting, the application of ash, Neem and pesticides as well as replanting. 
The perceived degree of success of these interventions varied. About one quarter of 
households would have liked to carry out additional interventions, most notably applying 
pesticides and planting early. The main reasons for not doing so were the costs related to 
these interventions as well as the time required in the case of early planting. 

The proportion of farmers replanting their affected crops was low, ranging from nine 
percent of farmers who had lost their maize crops to 31 percent of farmers who had 
lost their sorghum. Most seed for replanting was obtained from farmers’ own 
production and/or the local market. The most important reasons for not replanting 
were that it was too late or that farmers were afraid of losing their production again. 
Other reasons mentioned as important include high seed prices and the 
unpredictability of rainfall. 

In the communal sub-sector, pesticide application to combat FAW was very limited, as 
pesticides are generally not widely used by smallholder farmers in Namibia and their 
ability to access it is also very limited. Those who used pesticides did largely not wear 
the full range of protective gear, and overall knowledge on pesticide use was low. In 
contrast, all commercial farmers used pesticides and generally perceived the 
applications as effective. 

The most common sources of information used by households to inform themselves 
and their actions in response to the FAW attack were their own experience (58 percent 
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of households), agricultural programs on the radio (27 percent of households) as well 
as neighbors, friends and family (21 percent of households). 

Only 17 percent of affected households engaged in any type of coping mechanism in 
response to the FAW attack, which indicates that the impact of the attack on 
households’ food and livelihood security up until August 2017, when the assessment 
was conducted, was limited. The most commonly adopted coping strategies included 
the sale of more unproductive animals than usual, the spending of savings and 
begging. As the assessment was conducted just after the harvest period, it is likely that 
these strategies are related to additional expenditures to replant, rather than issues of 
FAW-driven difficulties in accessing food. Also owing to the timing of the assessment, 
the more severe types of coping strategies, such as reducing the number of meals a 
day and selling productive assets that were adopted by a certain share of farmers in a 
few villages, are likely to due to last seasons’ droughts rather than FAW impacts. 
Nevertheless, the analysis of coping strategies gives an indication of those regions 
where a potential reduction in harvest from FAW might most impact vulnerable 
farmers, whose coping capacities are already constrained. 

Input distribution is limited in the assessed regions and the most important challenges in 
accessing appropriate seed include its availability, high prices, low quality, and the distance 
to markets as well as physical market access having been constrained by flooded roads. 

FAW is not the only challenge farmers in the assessed regions face. Eighty-two percent 
of households also regularly experience other shocks, most commonly related to 
other pests and diseases, water deficits and excess rain. 

In view of the next main cropping season, 71 percent of households identified support 
needs, the most common ones being access to inputs and services, followed by 
training and advice in general and training and advice on pest management in 
particular. Extension workers largely consider training and advice on pest 
management and pesticide use as their first priority needs, but also consider the 
provision of pesticides and herbicides as well as awareness raising and mobilization 
important. For commercial farmers the most important support needs for the main 
cropping season are chemicals and seed. 

Recommendations for action in the short term include the provision of and access to 
inputs, especially for affected vulnerable farmers; the identification of effective FAW 
management practices, in the context of which pesticides are largely not 
recommended; technical training and information on FAW and its management; and 
capacity building on FAW management for extension workers. Recommendations for 
action in the long term include the strengthening of capacities in FAW early warning 
and early response, including farmers’ awareness on the pest; the identification of 
best practices through knowledge exchange; the identification of safe and effective 
pesticides and awareness raising on their use; improving availability and access to 
seeds, agricultural inputs and services; the identification of resistant crop varieties; 
improving farmers’ access to markets; and the promotion of effective biological and 
cultural control options. 
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Introduction 
Agriculture remains an important source of livelihoods for the Namibian population. 
While the sectors’ contribution to the national Gross Domestic Product (GDP) has 
decreased to just above three percent over the last few years, still in 2016, agriculture, 
forestry and fishery were the sectors employing the largest share of work force, with 
20.1 percent of the total work force being employed in these sectors (NSA, 2017). 
Considering both direct and indirect dependence on agriculture, the sector plays an 
even more vital role, with more than 46 percent of Namibians being dependent on 
agriculture for their livelihoods either directly or indirectly (Ministry of Finance 
Economic Policy and Advisory Services, 2017). 

The sector can be divided into two distinct sub-sectors: the capital-intensive, relatively 
well developed and export-oriented commercial sub-sector and the subsistence-
based, labor-intensive, low technology communal sub-sector. While both sub-sectors 
cover about equal shares of land area (FAO, 2017a), the subsistence-based sub-sector 
supports a much larger proportion of the population. At the national scale, 
14.5 percent of the labor force derive their income mainly from subsistence farming, 
while only 0.6 percent farm commercially for their main income. However, there are 
wide regional disparities, ranging from more than half of the labor force depending on 
subsistence farming for their main income in one region to less than one percent in 
another (NSA, 2017). 

While in the commercial sub-sector maize and wheat are mainly grown, the most 
widely grown crop in the communal sub-sector is pearl millet (mahangu), followed by 
maize and sorghum (NSA, 2015). Agricultural production – and therefore also  
income – in the subsistence-based sub-sector is low (FAO, 2017a). Thus, people 
dependent on this sub-sector are likely to be much more vulnerable to and suffer 
more from shocks that impact agricultural production than commercial farmers. 

One recent shock or stressor experienced across the African continent was the 
invasion of the fall armyworm (FAW). FAW (Spodoptera frugiperda) is an insect pest 
native to the tropical and subtropical regions of the Americas that was first detected in 
West and Central Africa in early 2016. The pest feeds on more than 80 crop species.  
Its larval stage can attack and devastate almost every major African food crop, 
especially maize. This poses a potential threat to food security in many African 
countries that heavily rely on maize production as a source of staple food and income, 
such as Namibia. 
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Figure 1. FAW infestation on maize in Omusati region, Etunda Green Scheme Irrigation Project  
(©FAO/R. Nandelenga) 

FAW arrived in Namibia after the country’s agricultural population had already been 
heavily impacted by several droughts throughout the past few years. In 2012/2013, a 
drought left approximately 780 000 people food insecure, with food insecurity more 
prevalent in the northwestern areas of the country (FAO, 2017a). It also led to 
considerable decreases in crop and fodder production, especially in the northern 
areas (USAID, 2013). In 2014, crop production was able to recover to an above-average 
level, only to be hit by another drought in 2015, which led to a reduction in maize 
production by 40 percent from the previous five-year average (FAO, 2015). Again, in 
2016, agricultural production recovered slightly, being 18 percent above the 2015 level 
(UN RC Namibia, 2015), but remaining 37 percent below the previous five-year average 
(FAO, 2017b). The Southern African Development Community (SADC) estimated that, 
as of September 2016, 57 percent of the rural population was food insecure as a result 
of the drought (SADC, 2016). In the northern regions, in July 2016, the share of the 
population with survival deficits had reached up to 50 percent (UN RC Namibia, 2016). 
While in the commercial sub-sector there seems to have been an increasing trend in 
maize production starting from 2011/2012, the maize production in the communal 
sub-sector in recent years reflects the above-described droughts (Figure 2). 

 

Figure 2. National-level maize production in the communal sub-sector from 2005/2006 
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Crop production in 2017 was favorable again due to beneficial seasonal rains. Cereal 
production was estimated to reach 140 000 tonnes, which is 84 percent above the 
drought-reduced 2016 output and approximately 40 percent higher than the previous 
five-year average. Especially maize and millet recorded an estimated increase in 
production of 55 and 205 percent, respectively, from 2016 levels. Owing to this 
increase in agricultural production, the projected number of food insecure people has 
decreased from 595 000 in 2016/2017 to just over 214 000 people in 2017/2018. These 
populations are mainly concentrated in the western and southern regions, where 
harvests were not estimated as favorable as in the northern regions due to poor 
rainfall (FAO, 2017b). The regional distribution of vegetation health at the end of June 
is reflected in Figure 3. Generally, different levels of vegetation stress, crop loss and a 
reduction in pasture production may be expected at Vegetation Health Index (VHI) 
levels below 0.4 (NOAA STAR, 2017). Thus, for the past season, water stress-induced 
crop losses were likely in the southern and western regions of Namibia. There is the 
potential that these cropping difficulties due to poor rain may have been further 
exacerbated by FAW. 

 

Figure 3. Mean VHI across Namibia at the end of June (Source: FAO GIEWS) 

It can also be assumed that coping capacities of poor subsistence farmers most 
affected by the recurrent droughts of the last few years in the northern regions are 
likely to still be constrained. Therefore, another shock or stressor, such as the FAW 
infestation, may more quickly lead to a renewed erosion of food and livelihood 
security of vulnerable households not only in the northwest, where weather 
conditions were not favorable, but also in the northeast than if farmers were not 
coming out of several drought years. 

Therefore, there remains a need to understand the impact of last seasons’ FAW 
infestation on smallholder farmers’ production, food security and livelihoods. At the 
same time, the support farmers require in order to be able to keep their production 
levels up in the coming seasons given the threat of future attacks have to be identified. 
In addition, given that FAW is new to Africa, there is a need to understand farmers’ 
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initial responses to the attack and their needs towards enhancing this response. This 
will allow for the building of farmers’ knowledge, experience and capacities, 
reinforcing their response in the future and strengthening their preparedness and 
resilience in the face of future attacks. 

Against this background, a FAW impact and needs assessment was conducted in 
several affected regions in Namibia. In the following sections, the objectives of the 
assessment will be stated and the methodology outlined. A profile of the target area 
and the respondents will be provided and the results regarding the pest impact on 
crop and livestock production, as well as farmers’ response and socio-economic 
impacts presented. Afterwards, other shocks, stresses and challenges in the sector will 
be outlined and farmers’ needs illustrated. Lastly, recommendations for future action 
will be given. 

 

Objectives 
The overarching goal of the assessment was twofold. First, one objective was to 
determine the impact of and response to the FAW attack during the 2016/2017 
cropping season in Namibia. More specifically the assessment aimed at: 

• Understand the impact of the pest on farmers’ livelihoods, especially crop 
production and livestock rearing, including a quantification of production 
losses in the crop sub-sector; 

• Understand the strategies farmers adopted to respond to the FAW attack; 
• Identify farmers’ needs for the next main cropping season; and 
• Provide recommendations for future action. 

In the long run, the impact assessment will also contribute to a baseline against which 
FAW-related production losses during future years can be assessed. 

The second overarching goal of this assessment was to pilot the FAW impact 
assessment tools recently developed by FAO. These included a household 
questionnaire, a focus group discussion checklist, and two key informant interview 
checklists – one targeting the communal sub-sector and one targeting commercial 
farmers. 
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Methodology 
Data was collected in August 2017 in ten regions in north and central Namibia, which 
are highlighted in Figure 4. These regions cover five agro-ecological zones – the central 
Plateau and Omatako Plain, the Ekuma Plains and Etosha Pan, Kalkveld, Kalahari and 
Kaokoland. 

 

Figure 4. Map of Namibia indicating the target regions (red) 

The assessment was primarily based on a representative household survey. In total, 
592 interviews were conducted with households in 301 villages, spread across 
30 Agriculture Development Centres (ADCs) in the ten regions. Forty-six percent of the 
interviewees were male and the other 54 percent were female. 

The household survey was complemented by 27 focus group discussions (FGDs) 
conducted in different villages in nine of the above regions, excluding Otjozondjupa, 
and 39 key informant interviews (KIIs) with extension officers in all ten regions. On 
average, six men and nine women participated in each FGDs. Out of the key 
informants (KIs), 24 were male and 15 were female. In addition, KIIs were conducted 
with ten commercial farmers in Zambezi, Kavango East, Kavango West, Oshikoto and 
Omusati, nine of which were male. 
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The topics covered by all the tools included: 

• General characteristics of the respondents/communities/villages/areas 
• The timing of the first FAW attack 
• FAW impact on crops and crop production 
• Farmers’ response to the FAW attack 
• Use of pesticides and fertilizer 
• FAW impact on livestock 
• FAW impact on livelihoods 
• Other shocks affecting households/communities/villages/areas 
• Recovery needs 

Sampling methodology 
Interviews were conducted with affected households across the ten regions using 
questionnaires. Given time and budget constraints, it was decided to select – using 
simple random sampling – a sub-sample of households from the sample of the 
2013/2014 Namibia Census of Agriculture (NCA). 

The household survey questionnaire was administered using smartphones and the 
KoBo Toolbox application. 

2013/2014 NCA sampling design 

The 2013/14 NCA used a stratified two-stage cluster sample design for the communal 
sector survey. At the first stage, primary sampling units (PSU) were selected with 
Probability Proportional to Size (PPS) from the sampling frame based on the 
enumeration areas of the 2011 Population and Housing Census. The size measure of a 
PSU in the sampling frame was the number of agricultural households. The main 
strata were the regions, which were also the primary domains of estimation. The PSUs 
were further stratified by the constituencies within the regions. The list of agricultural 
households prepared within a selected PSU formed the secondary sampling frame, 
from which a sample of agricultural households was systematically selected. 

 

 

Figure 5. Electronic data collection during the household survey (left) and 
 focus group discussion in Omakange (Kunene region) (right) (©FAO/R. Nandelenga) 
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Estimation of production losses 
In the course of the household survey, farmers were asked to estimate their current 
production levels, as well as the potential production they would have achieved if the 
fall armyworm (FAW) outbreak had not occurred. Using such farmer estimates of crop 
production as a means to obtain values of actual and potential production is a 
common method employed in agricultural damage and loss studies to overcome a 
lack of field data. At the same time, it is the most efficient way to cover a vast area in a 
short amount of time (De Groote, 2002; Fermont & Benson, 2011). For an individual 
plot, field or farm, farmers are asked how much they did harvest (farmer recall) as well 
as how much they would have expected to harvest, if a specific event would not have 
occurred (farmer prediction). The estimated crop yield can then be obtained from 
farmer recall and prediction through division by the area, from which the crop was 
harvested (Fermont & Benson, 2011). 

As farmer estimates may create a certain bias due to an incentive for affected farmers 
to overestimate production losses, the current study also employed a second 
methodology for the estimation of yield and production losses. Instead of directly 
estimating production losses from the farmer estimates, the difference between the 
average estimated actual yield of affected and non-affected farmers was taken as a 
yield loss estimate. This estimate also provided a benchmark against which to 
compare the yield loss obtained from farmer estimates, which will give an indication 
of the potential bias inherent to the farmer estimate method. In order to quantify 
production losses, the yield loss estimate obtained from the comparison between 
affected and non-affected farmers was then multiplied by the land area cultivated 
under the different crops (maize, millet, sorghum) and the proportion of farmers 
growing these crops that was affected: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑙𝑙𝑃𝑃𝑙𝑙𝑙𝑙 = �𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛−𝑎𝑎𝑎𝑎𝑎𝑎 −  𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑎𝑎𝑎𝑎𝑎𝑎� ∗ 𝐴𝐴𝑃𝑃𝑦𝑦𝐴𝐴𝑐𝑐 ∗  𝐹𝐹𝑎𝑎𝑎𝑎𝑎𝑎,   𝑐𝑐 

with 

𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛−𝑎𝑎𝑎𝑎𝑎𝑎,   𝑐𝑐 = non-affected farmers’ yield estimate for crop c (survey data) 

𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑎𝑎𝑎𝑎𝑎𝑎,   𝑐𝑐  = affected farmers’ yield estimate for crop c (survey data) 

𝐴𝐴𝑃𝑃𝑦𝑦𝐴𝐴𝑐𝑐 = Area under cultivation of crop c (MAWF) 

𝐹𝐹𝑎𝑎𝑎𝑎𝑎𝑎,   𝑐𝑐 = Proportion of farmers growing crop c that was affected (survey data) 

The relative production losses were obtained based on the Ministry of Agriculture, 
Water and Forestry’s (MAWF) preliminary official production estimates for the 
2016/2017 cropping season as: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐴𝐴𝑙𝑙 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑙𝑙𝑃𝑃𝑙𝑙𝑙𝑙 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑙𝑙𝑃𝑃𝑙𝑙𝑙𝑙

𝑂𝑂𝑂𝑂𝑂𝑂𝑃𝑃𝑃𝑃𝑃𝑃𝐴𝐴𝑙𝑙 𝑦𝑦𝑙𝑙𝑃𝑃𝑃𝑃𝑒𝑒𝐴𝐴𝑃𝑃𝑦𝑦 + 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑙𝑙𝑃𝑃𝑙𝑙𝑙𝑙
 

Relative yield losses were also calculated as: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐴𝐴𝑙𝑙 𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃 𝑙𝑙𝑃𝑃𝑙𝑙𝑙𝑙 =
𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛−𝑎𝑎𝑎𝑎𝑎𝑎 −  𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑎𝑎𝑎𝑎𝑎𝑎

𝑦𝑦𝑃𝑃𝑦𝑦𝑙𝑙𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛−𝑎𝑎𝑎𝑎𝑎𝑎
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Since in the commercial sub-sector no representative survey was conducted, the yield 
loss could not be estimated from the data collected during the assessment. Instead, 
the proportional yield loss calculated for the communal sub-sector was applied to the 
potential yield in the commercial sub-sector to arrive at a yield loss estimate. The 
potential yield for the commercial sub-sector was calculated as the average of the 
2011/2012, 2012/2013 and 2013/2014 yields given by MAWF. Taking these three years 
only was assumed to provide a more realistic potential yield estimate than using the 
last five years’ average, given that 2014/2015 and 2015/2016 were strongly impacted 
by drought (Figure 2). As for the communal sub-sector, the area cultivated with maize 
in the commercial sub-sector during the 2016/2017 season was taken from the MAWF 
data. The proportion of affected farmers was assumed to be the same in the two sub-
sectors, so that the communal sector proportions could be applied to the commercial 
farmers. 

Limitations 
The accurate quantification of production losses was challenged by the limited 
availability of data. FAW infestation was not localized but took place over a wide area, 
so the population of interest for the household survey was very large, virtually 
including all households involved in crop farming in Namibia. Reliably estimating 
production losses at the national level from such a large population of interest would 
have required sample sizes that were beyond the scope and budget of the survey. 
Therefore, the obtained primary data had to be used in combination with secondary 
data, i.e. preliminary official production estimates and official statistics regarding the 
area grown under the different crops, in order to obtain reliable production loss 
estimates. 

Similarly, the limited data availability presents a limitation for the estimation of the 
proportion of affected farmers by crop type. These estimates are based on only 188 
available cases for maize, 152 for millet and 61 for sorghum. 

In addition, as mentioned above, the original methodology used to estimate 
production losses was based on farmer estimates. However, during the analysis of the 
data, it became clear that these would not be reliable enough to make a quantitative 
statement about production losses, likely due to an incentive for farmers to 
overestimate their production losses during such assessments. Thus, while such 
(subjective) methods can be used to obtain qualitative results, they are not accurate 
enough for the meaningful quantification of production losses. Again, this limitation 
could partly (only at the national level) be overcome by replacing farmer estimates 
with preliminary official crop production estimates that were available at the time of 
data analysis. 

As only ten commercial farmers were interviewed, the data for this sector is not 
representative and comparisons between affected and non-affected farmers with 
regards to actual production could not be made. Therefore, the maize yield and 
production losses in the commercial sub-sector had to be obtained using the average 
yield of the last three years as an estimate of potential yield and assuming that the 
proportion of affected farmers as well as the proportional yield loss in the commercial 
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sub-sector would be the same as in the communal sub-sector. As the spread of FAW 
mainly depends on agro-ecological factors, i.e. factors independent from the sub-
sectors, the assumption that equal proportions of commercial and communal farmers 
would have experienced FAW infestations can be regarded as valid. However, the two 
sub-sectors differ in management practices and other factors that mediate the 
manifested impact from FAW in terms of yield losses, such as differential access to 
resistant varieties and pesticides. Therefore, the assumption that yield loss is equal 
between the two sub-sectors might only be considered valid to a certain degree, and 
proportional yield losses will likely be more similar than the absolute ones given the 
very different baseline yields in these two sectors. Nevertheless, the results for the 
commercial sub-sector have to be interpreted in this context.  
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Profile of the target area and the respondents 

Target area demographics 
The most populous amongst the assessed regions is Ohangwena, followed by 
Omusati and Oshikoto (NSA, 2017). The regions with the largest proportions of 
population active in the communal agriculture sub-sector, however, are Ohangwena 
(13.8 percent), Omusati (13.6 percent), Oshikoto (12.6 percent) and Kavango West 
(10.7 percent) (NSA, 2015). Omusati is also the region with the largest proportion of the 
labor force depending on subsistence farming, followed by Ohangwena and Oshikoto 
(NSA, 2017) (Table 1). Thus, it is likely that in those regions, the proportion of farmers 
vulnerable to shocks to agricultural production be comparatively high. 

Table 1 Total population, population active in the communal agriculture sub-sector and percentage of the 
labor force relying on subsistence farming as their main source of income (NSA, 2015, 17a) 

Region Population Population active in the 
communal agriculture sub-

sector  
(%) 

Subsistence farming as 
main source of income  

(% of labor force) 

Kavango East 148 466 5.7 15.2 
Kavango 
West 

89 313 10.7 30.7 

Kunene 97 865 5.7 10.6 
Ohangwena 255 510 13.8 35.9 
Omaheke 74 629 3.1 9.5 
Omusati 249 885 13.6 53.0 
Oshana 189 237 8.6 11.9 
Oshikoto 195 165 12.6 31.5 
Otjozondjupa 154 342 2.1 1.9 
Zambezi 98 849 9.3 7.7 

Socio-economic profiles 
The study found that across the assessed regions, 45 percent of agricultural 
households rely entirely on agricultural production for an income, most often crop 
production and livestock rearing.  

The absolute contribution of crop production to the agricultural households’ total 
income varies by region. Overall, for 13 percent of households, crop production 
constitutes only a very minor share (less than 10 percent) of their income; for 21 and 
20 percent, respectively, it constitutes 10 to 40 percent or about half (40 to 60 percent) 
of their income; for 15 percent, it constitutes a major share (60 to 90 percent); and for 
31 percent, crop production constitutes the entire household income (more than 
90 percent). Those 15 and 31 percent for which crop production is the major or even 
only source of income will be those that are most vulnerable to shocks that impact 
crop production. The regions with the largest proportions of those households are 
Omusati (76.9 percent), Ohangwena (62.9 percent), Kunene (51.9 percent) and 
Omaheke (51.5 percent) (Figure 6). 
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Figure 6. Contribution of crop production to total household income (HH survey) 

Omaheke and Ohangwena are also amongst those regions with the largest proportion 
of households incurring a major component (60 to 90 percent) or almost all (more 
than 90 percent) of their expenditures on food, with 66.5 percent of households in 
Omaheke and 52.6 percent of households in Ohangwena incurring more than 
60 percent of their expenditures on food. Also in Kavango East, 60.1 percent incur at 
least 60 percent of their expenditures on food (Figure 7). The ratio of expenditure on 
food to total expenditure is often used in food security studies as a proxy for poverty. 
Households that incur a large proportion of their expenditures on food tend to have 
little disposable income and will be very vulnerable to shocks that affect their crop 
production. 

 

Figure 7. Ratio of expenditure on food to total expenditure (HH survey) 

The least vulnerable regions with regards to agriculture-related shocks in the target 
area seem to be Oshana, Otjozondjupa and Zambezi, as they have a relatively low 
proportion of the work force relying on subsistence farming as main livelihood, a 
relatively high proportion of the population that does not incur its major expenditures 
on food and only between 30 and 50 percent of the population that relies heavily on 
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crop production for their income, i.e. for which crop production is contributing more 
than 60 percent to their income. Kavango West and Oshikoto are also less vulnerable 
to a certain degree as both the reliance on crop production for household income and 
the proportional expenditure on food is relatively low, even though the proportion of 
the population active in subsistence farming is comparably high. 

Crop production 
Across the assessed regions, 59 percent of households involved in crop farming in the 
communal sub-sector grow maize, 69 percent grow millet, 28 percent grow sorghum 
and 61 percent grow non-cereals, such as cowpea, groundnut, pumpkin and Bambara 
nut. The proportion of irrigated land is generally high. In Kavango East, Kavango West, 
Kunene, Ohangwena, Omusati, Oshikoto and Otjozondjupa between 95 and 
100 percent of land is irrigated. In Omaheke and Oshana between 80 and 90 percent is 
irrigated and in Zambezi, 52 percent of land is irrigated. The majority of households 
plant maize between November and February, which coincides with the rainy season 
in Southern Africa (Figure 8) and harvests between April and June.  

FAW was first identified by most farmers between December 2016 and February 2017, 
thus at the end of the main planting season for maize and millet. Accordingly, the 
majority of FGDs reported that the maize plants were either in the vegetative 
(48 percent) or flowering (35 percent) stages of crop development, when the attack 
was observed. Amongst the KIs, roughly 70 percent indicated that the attack was 
observed during the vegetative stage; the remaining 30 percent indicated that it was 
observed at seedling emergence. According to the household survey, however, the 
maize plants were in the vegetative growth stage in 68 percent of the cases when the 
attack was observed, in the flowering stage in 31 percent of cases and at seedling 
emergence in only one percent of the cases. Also the majority of commercial farmers 
stated that crops were in the vegetative growth stage, when the attack was observed. 
This is important, as for both maize (CIMMYT, 2017) and other crops, e.g. sorghum 
(Buntin, 1986), it was shown that the late growth stages are those most sensitive to 
FAW impacts. Conversely, this means that early planting may allow farmers to avoid 
periods of heavy infestation later in the season and thus mitigate FAW impacts 
(CIMMYT, 2017; Henderson et al., 1966). It could also increase the feasibility of 
replanting. 

 

Figure 8. Seasonal calendar Southern Africa (FEWS NET) 
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Impact of fall armyworm on crop production 
In the following section, the regional distribution and infestation severity of FAW, as 
well as its impacts on crop production and livestock rearing, will be outlined. The 
types of crops affected, the stages of crop development when the attack was observed 
and the extent of the infestation will be analyzed. This will be followed by a 
quantification of production losses and a discussion of farmers’ response strategies 
and the impact of the pest on farmers’ livelihoods. 

Regional distribution of FAW occurrence and severity of infestation 
Across the surveyed regions, 66 percent of households reported to have observed FAW 
or FAW damage in their fields. The degree of infestation varied widely across regions, 
ranging from 100 percent of households affected in Kavango West and 92 percent of 
households affected in Kavango East to only 45 percent of households affected in 
Omusati and 30 percent in Otjozondjupa (Table 2). In total, 57 percent of farmers 
involved in maize production were affected, 37 percent of farmers that grew millet and 
nine percent of farmers that grew sorghum. 

Table 2. Percentage of households affected by FAW 

Region Percentage 

Kavango East 92 

Kavango West  100 

Kunene  66 

Ohangwena 66 

Omaheke  66 

Omusati  45 

Oshana 60 

Oshikoto  81 

Otjozondjupa  30 

Zambezi 72 
 

The severity of infestation in maize with regards to the proportion of cultivated area 
affected as well as the proportion of affected plants within the affected area varied 
greatly between the regions, too. While the northeastern regions recorded the largest 
proportion of affected households, it is the northern regions in general, with the 
exception of Zambezi and Ohangwena, that recorded the most severe infestation as 
measured by the proportion of households that reported at least 60 percent of their 
cultivated area or of their plants within the affected area to have been impacted 
(Figure 9 and Table 3). For millet, the other important staple crop that was affected to 
some degree by FAW the results are similar in terms of regional distribution, though 
not presented here due to limited FAW occurrence in millet. 
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Figure 9. Regional distribution of the proportion of affected households; households whose cultivated area 
was severely affected (> 60 percent of area affected); and households, whose fields within the affected area 
were severely affected (> 60 percent of plants affected) 

The regional disparities of FAW impacts may be due to climatic differences between 
the northern and central/southern areas of the country. The optimal temperature for 
FAW larvae to develop has been reported to be between 11 and 30°C. However, the 
lower the temperatures are, the more slowly the larvae will develop (Abrahams et al., 
2017). A laboratory experiment showed that in a temperature range from 10 to 40°C, 
optimum development occurred between 30 and 35°C (Simmons, 1993). Thus, in 
Namibia, FAW is likely to remain more prevalent in the warmer northern regions 
(Figure 10), where its reproduction will also occur at higher rates than in the cooler 
central and southern regions, and therefore cause a higher degree of damage. 

Table 3. Degree to which the cultivated area and the affected fields within the cultivated area were affected 
by FAW by region 

Region 
Very minor part (< 10%) 

Minor part 
(10-40%) 

About half 
(40-60%) 

Major part 
(60-90%) 

Very major part 
(>90%) 

HHs (%) – 
Cultivated 
area (CA) 

HHs (%) – 
Affected 
fields (AF) 

HHs (%) 
– CA 

HHs (%) 
– AF 

HHs (%) – 
CA 

HHs (%) 
– AF 

HHs (%) 
– CA 

HHs (%) 
– AF 

HHs (%) 
– CA 

HHs (%) 
– AF 

Kavango East 14 14 3 2 20 20 55 55 8 9 

Kavango West  3 3 2 7 21 22 39 31 35 37 

Kunene  0 4 13 30 13 18 21 35 53 13 

Ohangwena 68 63 21 27 3 5 3 0 5 5 

Omaheke  66 66 17 15 13 15 1 1 3 3 

Omusati  22 20 25 25 33 28 10 14 10 13 

Oshana 20 21 11 5 21 35 29 20 19 19 

Oshikoto  18 16 29 25 29 23 10 25 14 11 

Otjozondjupa  0 0 35 35 65 65 0 0 0 0 

Zambezi 45 51 29 24 15 19 10 5 1 1 
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Furthermore, keeping in mind the regional distribution of drought conditions in 2017 
(Figure 3), it should also be considered that farmers’ estimations of the degree of 
damage in their fields, especially in Kunene, but also in Omusati and Oshana, may 
reflect not only FAW impact but also drought-related damages, as farmers are likely to 
mainly perceive the total degree of damage in their crops rather than damage related 
to different hazards. At the same time, a FAW infestation on stressed vegetation may 
result in a more severe impact on crop production than a FAW infestation on healthy 
vegetation. Crop damage from a combination of water stress and FAW infestation will 
likely be more significant than crop damage from a FAW infestation alone. This could 
explain, while the level of infestation was still perceived as severe by the affected 
farmers in the northeast, even though overall FAW seems to have been less prevalent 
in the northeast as reflected by the proportion of farmers affected. 

 

 

Figure 10. Average annual temperature across Namibia (Source: University of Cologne with data from the 
Directorate of Environmental Affairs, Ministry of Environment and Tourism, Namibia) 

 

With regards to the proportion of farmers affected, the KIIs indicated the lowest 
proportions of affected farmers in Omaheke and Otjozondjupa and the highest ones 
in Oshikoto, Kavango West, Zambezi and Kavango East (Figure 11). This reflects the 
regional distribution of the proportion of households affected depicted in Figure 9. 
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Figure 11. Percentage of farmers affected by FAW 

 

The majority of commercial farmers stated that 80 to 100 percent of their area planted 
with maize was affected as well as the majority of plants in the affected fields. 
However, in all four cases, the majority of plants in the affected fields was damaged. 

 

 

Figure 12. Farmers controlling the level of FAW infestation in Omusati region (Credit: FAO) 

 

FAW impacts are not limited to impacts on crop production. One out of 2 key 
informants (KIs) in Kavango East, 1 out of 3 KIs in Omaheke and 3 out of 4 KIs in 
Omusati reported an impact on livestock rearing due to reduced availability of stover, 
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crop residues, grains, straw and pasture land. However, out of 27 FGDs only five 
indicated that farmers had experienced a reduction in pasture availability due to FAW. 
Thus, while these results prove that crop production is not the only livelihood affected 
by FAW, the effect observed on livestock rearing in the form of reduced pasture 
availability up to now seems limited. 

Production losses 
Overall, affected farmers in the communal sub-sector suffered a maize yield loss of 
13 percent (Table 4), which would translate into a total production loss for maize at 
the national scale in the communal sub-sector of eight percent. In absolute terms and 
based on preliminary Government production estimates, this would equal a loss in 
maize production of 277 tonnes. 

As compared to these results, the proportional yield loss estimated through farmer 
recall and prediction would have equaled 57 percent, which shows that very likely 
affected farmers significantly overestimated their yield loss. 

In the commercial sub-sector, applying a yield loss of 13 percent to the average 
production over the last three years, the proportion of farmers affected and the area 
planted with maize translates into a production loss of six percent. This would equal 
4 145 tonnes of lost maize production based on the Government production 
estimates. 

For millet, the yield loss of affected farmers was estimated to be 14 percent, 
translating into a proportional production loss of six percent of the potential millet 
production at the national scale or a total loss in millet production of 3 972 tonnes. 

Lastly, for sorghum the yield loss of affected farmers was estimated to be 19 percent. 
At the national level, given the low rate of infestation in sorghum, this would translate 
into a proportional production loss of two percent of the potential sorghum 
production or a total loss of production of 62 tonnes. 

 

Table 4. Yield loss, area grown, proportion of affected farmers and production loss for maize,  
millet and sorghum 

Crop 

Proportional yield loss 
(for affected farmers) 
(%) 

Area 
grown 
(ha) 

Proportion of 
farmers 
affected 

Proportional production 
loss (at the national 
level) (%) 

Maize (communal) 13 16 190 0.57 8 

Maize (commercial) 13 13 984 0.57 6 

Millet  14 268 359 0.37 6 

Sorghum 19 23 015 0.09 2 

 

While the quantitative results on production losses could not be disaggregated into 
regional values due to the limited amount of data available, Figure 13 shows a 
potential relationship between the proportion of affected plants within the affected 
cultivated area and the yield loss. This is confirmed by a one-sided ANOVA, which 
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yields a significant difference at the 1%-level between the fields, in which a minor part, 
half or a major share of plants was affected. The Tukey post-hoc test further shows 
that this significant difference arises from the difference between those fields in which 
a minor proportion of plants was affected and those fields in which a major 
proportion of plants was affected. Such a relationship between the level of infestation 
and yield losses has been found by other studies before, e.g. Cruz and Turpin (1983) 
that found that significant maize yield losses were sustained in an experimental 
setting when at least 20 percent of plants received egg masses; Hruska & Gladstone 
(1988) that found that the proportion of plants affected by FAW could explain 
46 percent of crop yield variability; or Hruska & Gould (1999) that found that maize 
yield losses of 15 to 73 percent were obtained when 55 to 100 percent of plants were 
infested in an experimental setting in Nicaragua. Similar observations were also made 
in the case of FAW infestation on sorghum (Buntin, 1986). 

 

 

Figure 13. Boxplots showing maize yield loss as a function of the proportion of plants affected 

 

Therefore, when comparing these results to the qualitative estimates made by farmers 
regarding the severity of infestation in their fields (Figure 9c), at least a qualitative 
estimate of the degree of yield loss at the regional level can be obtained. Considering 
that, according to farmers, Kavango East and West, followed by Kunene, Omusati, 
Oshana and Oshikoto, were the most affected regions in terms of the proportion of 
affected maize plants within the affected fields, these may also be the regions 
expecting the highest yield losses. However, especially for Oshana and Oshikoto, large 
yearly production increases were estimated this year (FAO, 2017b) so that even 
comparably high yield losses may still imply relatively small proportional production 
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losses. Similarly, the preliminary Government estimates indicate more than a 
doubling of production in Kavango East and West from the drought-reduced 
2015/2016 output, or an increase of 70 percent compared to the last 5-year average. In 
Omusati, too, production is estimated to be double the last 5-year average, all of 
which indicates that despite these regions likely having been most severely affected, 
proportional production losses will be low and the adverse impact on food security 
limited. 
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Farmers’ response 
In the following section, farmers’ interventions will be outlined, followed by a more in-
depth analysis on replanting and pesticide and fertilizer application. In addition, the 
major sources of information and advice on FAW will be analyzed. 

Interventions  
Across the affected area, 40 percent of farmers carried out interventions on maize, 
63 percent on millet, 60 percent on sorghum and 43 percent on non-cereals. The most 
common intervention on all crop types was handpicking. This is followed by the 
application of ash and early planting for maize; by early planting and the application 
of Neem for millet; by replanting and the application of Neem for sorghum; and by the 
application of ash and replanting for non-cereals (Table 5). 

Table 5. Three most common interventions on each crop type and proportion of households that carried 
them out 

 Intervention 
Maize 
(% HH) 

Millet 
(% HH) 

Sorghum 
(% HH) 

Non-cereals (% 
HH) 

Early planting 8.4 27.6   
Application of ash 16.3   35.6 
Application of 
Neem  12.5 16.4  
Handpicking 71.2 89.3 74.7 85.4 

Replanting   30.5 13.9 
 

The perceived degree of success of these interventions varied. With regards to maize, 
early planting and handpicking were largely perceived as somewhat successful, 
whereas the application of ash was largely perceived as unsuccessful. Other 
interventions that were perceived as extremely or somewhat successful on maize 
include planting resistant varieties, crop rotation, the application of pesticide and 
replanting (Figure 14). 

 

Figure 14. Perceived degree of success of the interventions applied on maize 



21 
 

In the case of millet, the three most common interventions – handpicking, early 
planting and the application of Neem – were perceived as extremely or somewhat 
successful by the large majority of farmers, as were the application of ash and 
replanting. Handpicking and replanting of sorghum were perceived as somewhat 
successful as was the application of ash, while the application of Neem was perceived 
as unsuccessful. Also in the case of non-cereals, handpicking and replanting were 
considered somewhat successful. However, the application of Neem was perceived as 
more successful in this case than the application of ash. 

According to the KIs, the most common effective intervention observed amongst 
farmers was handpicking. Other effective practices mentioned include in some cases 
the application of Neem and ash, pesticide application, the removal of affected plants 
and awareness training. Traditional practices, such as the use of chili, Neem or ash, 
however, were often also mentioned as not having been effective alongside digging 
trenches and handpicking in some cases. Overall, 14 KIs (36 percent) stated that they 
did not observe any effective practices at all, which underlines the fact that many 
farmers may either not have known what to do or may not have considered the 
infestation a threat to act upon. 

Almost all commercial farmers mentioned the application of pesticides as an effective 
measure. The only non-effective measure mentioned by commercial farmers was 
requesting advice from the relevant authority, which reflects that for many extension 
workers it was difficult to give advice. 

About one quarter of households (26 percent) in the assessed regions would have 
liked to carry out additional interventions. A large majority of these (62 percent) would 
have liked to apply pesticides, whereas another 10.5 percent would have liked to plant 
early and nine percent would have liked to apply other methods, such as traditional 
practices, harvesting everything to feed it to livestock or calling a specialist. The main 
reasons for not applying pesticides or planting early were the costs related to these 
interventions as well as the time required in the case of early planting. Most of the 
other methods mentioned above were not applied, because they were considered too 
time-consuming or for other reasons, such as the simple failure to act or not believing 
that it would help much (Figure 15). 
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Figure 15. Reasons for not applying interventions 

Interestingly, even though both early planting and applying pesticides were only 
perceived as somewhat successful by the majority of households that applied these 
interventions and despite time and cost constraints, farmers that did not apply them 
believe that it would be worth doing. 

During the FGDs, the most common reason mentioned for not doing anything was 
that farmers did not know what to do. This was mentioned by a large majority of 
farmers in almost half of the surveyed villages and resonates with the fact that only 
40 percent of farmers carried out any interventions on their maize crops at all. 

Replanting 
The study yielded that across the assessed regions only 9.3 percent of households that 
lost maize replanted it, while 11.6 percent replanted millet, 30.5 percent replanted 
sorghum and 13.9 percent replanted non-cereals. Similarly, the FGDs showed that 
only in ten out of the 27 assessed villages land was replanted. In two cases all affected 
farmers replanted, in three cases 60 to 80 percent, in two cases 50 percent, and in the 
last three cases between five and ten percent. In most cases where replanting 
occurred, the majority of land was replanted (between 50 and 100 percent).  

In those villages in which farmers replanted, the majority of seed was obtained from 
farmers’ own production and/or the local market. Only a small proportion of seed was 
obtained from the Government, international organizations or borrowed (Table 6). 
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Table 6. Share of farmers using different sources of seed used for replanting 

Village Own (%) 

Local 
Market 
(%) 

Government 
(%) 

NGO/International 
Organization (%) 

Borrowed 
(%) 

Ekwatambwa 50 50 0 0 0 

Ikumwe 100 0 0 0 0 

Linyanti 0 100 0 0 0 

Mungunda 80 5 0 5 10 

Ohaihana 70 30 0 0 0 

Okahao 80 0 0 0 20 

Okapundja 60 60 30 5 50 

Omakange 10 60 10 5 15 

Onuumba 20 40 20 0 20 

Ovituambo 50 50 0 0 20 
 

During the KIIs, only three KIs in Omusati indicated that, on average, roughly one 
quarter of affected maize plantations were replanted. When asked to rank the reasons 
for not replanting from 1 (most important reason) to 5 (least important reason), the 
most important reasons were generally that it was too late or that farmers were afraid 
to lose their production again. Other important reasons mentioned included high 
prices of seed and the unpredictability of rainfall (Table 7). KIs generally reported that 
affected crops were either used as animal feed or just left in the field. A few KIs 
indicated that affected crops were uprooted and burnt. 

 

Table 7. Average rank* for reasons not to replant by region 

Region Too late 
Damage 
insignificant No seeds 

No 
fertilizer 

Afraid to 
lose 
production 
again Other 

Kavango West 5 4 2 1 1 - 

Ohangwena 3.5 1 5 5 5 1 

Omaheke 2.5 4 1.5 3.5 3.5 - 

Omusati 3.7 4.3 3.7 3. 7 3 - 

Oshana 2 2 - - 1.5 - 

Oshikoto 1 - - - - 1 

Otjozondjupa 1 4.4 2.6 2.6 4.2 2 

Zambezi 1 1 5 5 1 - 
*1 (most important reason) - 5 (least important reason) 

 

Amongst the commercial farmers, only two replanted maize – one in Kavango West, 
who replanted the entire affected area, and one in Oshikoto, who replanted only a 
minor part. Also for the commercial farmers the most important reason for not 
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replanting was that it was too late, followed by not having fertilizer, and the high cost, 
unavailability or inaccessibility of seed. Affected crops were either used as animal 
fodder or just left in the fields and ploughed in. 

Pesticide and fertilizer use 
Across the assessed area, only 1.7 percent of households use pesticides. This low 
proportion is in line with the 2013/2014 Namibia Census of Agriculture (NCA) that 
found that only roughly 13 000 out of roughly 150 000 agricultural households in the 
communal sub-sector use pesticides of any sort, including herbicides, fungicides, 
insecticides and traditional products (NSA, 2015). 

The FGDs underlined that in the majority of surveyed villages farmers do not have 
access to pesticides or if they do, it is only a small proportion of up to ten percent. The 
most common pesticides used include Supermetrin, Combat and Virtex 50. 
Supermetrin and Virtex 50 were perceived as very effective, whereas Combat was 
perceived as rather ineffective. Both the FGDs and the KIIs indicated that pesticides 
were applied equally by men and women. According to the FGDs, the number of days 
in between applications ranged from one to seven. All pesticide applications were 
carried out using sprayers and the use of protective gear was limited with the full 
range of gear (mask, gumboots and gloves) only having been worn in one village. Only 
gloves were worn in another village and in the last four villages, where pesticides were 
applied, no protective gear was used. Across the surveyed villages, the proportion of 
farmers who knew how to use pesticides, ranges from 0 to 30 percent. The major 
source of knowledge on pesticide use is farmers’ own knowledge, followed by advice 
from extension officers and information obtained from the product instructions 
(Table 8). 

 

Table 8. Share of farmers that knew how to use pesticides and of this total, the share using different sources 
of knowledge 

Village 
TOTAL 

(%) 

Product 
instructions 

(%) 
Extension 

(%) 

Own 
knowledge 

(%) 
Other 

(%) 

Aroams 20 10 30 60 - 

Ikumwe 10 100  - - 

Kahenge 1 - 100 - - 

Linyanti 0 - - - - 

Lubuta 0 - - - - 

Ncaute 100 - - 100 - 

Okahao 20 - - 100  
Okahungu-
Goreses 10 10  90 

- 

Otjimati 30 20 80 - - 

Shikoro 20 - 100 - - 
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All commercial farmers used pesticides with common products being Virtex 50, 
Ampligo and Cyperfos. Other products included Parathion, Steward, Phyrinex, 
Methomea/Methomex and Decis Forte. These were mainly obtained from agro-
dealers. The number of applications ranged from two to six and the time between 
applications from 2 to 14 days. 

Fertilizer was applied by 7.1 percent of affected households across the assessed 
regions. Manure, NPK and urea each represent roughly one third of the types of 
fertilizer used. Manure was obtained from own livestock, NPK for free from churches or 
subsidized from the Government and urea from the local market. 

Sources of information and advice 
Ninety-one percent of affected households across the assessed regions used some 
source of information to inform themselves and their actions in response to the FAW 
attack. The most common sources of information were their own experience 
(58 percent of households), agricultural programs on the radio (27 percent of 
households) as well as neighbors, friends and family (21 percent of households). This 
is followed by 11 percent of households that received information from extension 
officers and ten percent that received it from another household member (Figure 16). 

 

 

Figure 16. Most important sources of information on FAW 

 

One reason for extension officers being of limited importance as a source of 
information likely is that for them, the pest was also new and therefore, they were 
often not able to give advice. In fact, ten of the 39 KIs (36 percent) stated not to have 
been able to recommend anything to farmers. The recommendations that were given 
by those extension officers who gave any were mainly related to the use of traditional 
methods, such as Neem and ash application, handpicking and the use of pesticides. 
Less common advice included biological control, collecting samples and reporting 
cases of infestation, early planting, digging trenches and attending FAW management 
trainings. 
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All commercial farmers received advice, most often from agro-dealers (seven out of 
11). All advice was related to the application of chemicals, ranging from the 
suggestion to apply chemicals to training on their use, the type of pesticide to be 
applied and the timing of application to the provision of equipment. 

 

 

 

Figure 17. Farmers recognizing FAW (©FAO/R. Nandelenga) 
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Impact of FAW on farmers’ livelihoods 
The FGDs indicated that maize, millet and sorghum are all very important contributors 
to food security, suggesting that FAW can potentially have a significant impact on food 
security in Namibia. 

However, only 17 percent of affected households engaged in any type of coping 
mechanism in response to the FAW attack, which in turn indicates that the impact of 
the attack on household food and livelihood security up until August 2017, when the 
assessment was conducted, was limited. Out of the 17 percent of households that 
engaged in any type of coping, 40 percent resorted to spending their savings, another 
40 percent sold more unproductive animals than usual and 32 percent started 
begging (Figure 18). 

During the interviews farmers had been specifically asked to report coping strategies 
that were related to the impact of FAW. Nevertheless, it is likely that in those districts 
that suffered drought impacts, the reported coping strategies are a response to the 
combined impact of FAW and the drought. In addition, as the assessment was 
conducted just after the harvest and food security impacts of hazards that affect 
agricultural production are often not seen until later in the consumption year when 
food stocks deplete, it is likely that any coping strategies adopted in response to FAW 
were related to farmers covering additional expenditures relating to replanting, rather 
than related to difficulties accessing food. Any coping strategies that were adopted to 
counter deteriorating food security are likely to be rather due to last years’ drought 
impacts than FAW. 

 

 

Figure 18. Share of households adopting coping mechanisms in response to FAW 
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One way to relief livelihood stress can be to distribute inputs. However, input 
distribution from NGOs and the Government was limited in the assessed regions. 
During the last season, only 30 percent of households received inputs from either of 
these two sources. This is in line with the fact that the majority of farmers that 
replanted obtained their seeds either from their own production or from the local 
market. The results from the KIIs also showed that friends/relatives, own production 
and the local market are the most important sources of seed in the assessed areas. 
Out of those households that received any agricultural inputs or services, 98 percent 
received seeds, 4.5 percent received fertilizer, none received pesticides and 
2.8 percent received tractor services. The very large majority of these inputs and 
services were received from the Government. NGOs mainly provided seeds, with 
11 percent of the received seeds having been provided by NGOs (Figure 19). 

 

 

Figure 19. Share of farmers that received inputs and share of providers of these inputs 

 

According to KIs, the most important challenges in accessing appropriate seed were 
availability, high prices, low quality, distance to the market, and physical market 
access, as roads had been blocked due to flooding. 

For those commercial farmers for which information is available, the most commonly 
reported source of seed was commercial suppliers. 
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Other shocks, stresses and challenges 
Fall armyworm (FAW) is not the only challenge farmers in the assessed regions face. 
Eighty-two percent of households also regularly experience other shocks, most 
commonly related to other pests and diseases, water deficits and excess rain. In 
addition, crop destruction by livestock and theft are often experienced (Table 9). 
Shocks and stresses comprised under the category “Other” in Table 9 are mainly 
related to wildlife destroying crops, followed by low soil fertility and late planting. 

 

Table 9. Other shocks experienced by farmers 

Experienced other shocks 82% 

Out of these (%)… 

Insufficient water/drought 28 

Excess rain/flooding 28 

Other pests/diseases 59 

Hailstorm 2 

Crop destroyed by livestock/theft 26 

Sickness (human) 5 

Other 10 
 

The FGDs yielded that the most common pests other than FAW were aphids, armored 
crickets, beetles and stink bugs. 

According to FAO (2017a), other agricultural sector challenges in Namibia include 
limited human and institutional capacity, weak agricultural policies, weak access to 
agricultural data by policymakers and farmers, inadequate land use plans and a weak 
capacity in processing crop, horticulture and livestock products and applying 
quality/safety standards. 
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Needs 
In view of the next main cropping season, 71 percent of households identified support 
needs, the most common being access to inputs and services. Overall, 33 percent of 
households each mentioned pesticides and the timely provision of or access to seeds 
as a required support need. This is followed by the timely provision of or access to 
machinery and/or ploughing services. Twenty-three percent of households require 
training or advice in general, and 17 percent specifically on pest management 
(Table 10). 

Table 10. Percentage of households requiring types of support  

Needs for the main season (Dec-Jun) Households (%) 

Mentioned needs… 71 

Out of these… 

Pesticide provision 33 

Seeds (timely) 33 

Machinery/ploughing service (timely) 32 

Training/advise 23 

Training/advise on pest management 17 

Fertilizer 14 

Training/advise on pesticide use 11 

Inputs (timely) 9 

Early planting 9 

Resistant varieties 7 
Awareness/information on 
pests/diseases 7 
Pesticide provision; training/advise on 
pesticide use 7 

Manure 5 

Training/advise on crop production 4 

Marketing assistance 4 
 

There was no significant differences between male and female respondents found in 
the identified support needs. Rather, there were only slight differences in the 
prioritization, such that women tend to prioritize inputs as well as machinery and 
ploughing services, while men tend to prioritize training and advice. 

The extension workers that acted as key informants (KIs) most commonly identified 
training or information on fall armyworm (FAW) management (17 percent of KIs) as 
well as on pesticide use (9.8 percent of KIs) as support needs for the next main 
cropping season. Training or advice on FAW management was identified as first 
priority need by 14.3 percent of KIs, while training or advice on pesticide use was 
identified by 11.4 percent as first priority need. This emphasis on training on the side 
of the extension workers reflects the fact that they were often not able to recommend 
anything to farmers, because they did not know what to do themselves. The other 
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important first priority needs identified by the extension workers include the provision 
of or access to pesticides and herbicides (11.4 percent) as well as awareness and 
mobilization (8.6 percent). 

For commercial farmers the most important support needs for the main cropping 
season are chemicals (35.7 percent) and seed (14.3 percent). 

  



32 
 

Recommendations 
The results of the survey indicate that the impact of FAW on the 2016/2017 cropping 
season in Namibia was limited. However, this is likely in part due to the favorable 
climatic conditions across a large part of the country that might have offset 
production losses from FAW. Therefore, given that FAW is new to the country and the 
continent and that outbreaks can also be expected in the future, including in 
climatically less favorable years, it remains very important to take FAW in Africa 
seriously and to develop response options for the short and long term that will allow 
to strengthen farmers’ response capacities and resilience. 

 

Recommendations for action in the short term in view of the next planting 
period include: 

Identify effective FAW management practices.  
Possible effective interventions that arose from this study include crop rotation, 
handpicking and early planting. Also pesticide application was considered successful, 
especially by commercial farmers. However, the introduction of large amounts of 
pesticide into the communal sub-sector should be considered very carefully and 
priority should be given to other management practices. In most cases, applying large 
amounts of pesticide will be economically unviable in the communal sub-sector, 
while also unsafe application practices may pose risk to farmers’ health and the 
environment. Generally, the degree of effectiveness of the interventions applied by 
farmers varied, so further studies is required in this regard. For instance, CIMMYT 
(2017) recommends early planting as well as the planting of early maturing maize 
varieties to avoid heavy infestation later in the season, when crops are most sensitive. 
This is in line with the results of the current study and could be promoted in Namibia, 
alongside handpicking and crop rotation. Supporting farmers in integrated pest 
management (IPM) will be of great importance to sustainably manage FAW in the 
future. 

Technical training and information on FAW and its management.  
Farmers need to be trained in all aspects of the pest. Before they can effectively apply 
any interventions, they first need to be able to identify FAW and FAW damage early, so 
that they can report it and take action early once it occurs. Secondly, given that the 
degree to which farmers applied interventions as well as the degree to which these 
were perceived as effective varied, farmers need to receive training on the most 
effective strategies they can employ to mitigate the impact of the pest on their crops, 
including those mentioned above. Lastly, farmers would like to receive more 
information on FAW and its management. Therefore, it is important to ensure that 
information is being spread through appropriate channels. One channel that is used 
by many farmers in the assessed regions and could therefore be used for this purpose 
are radio prograMs Another possibly effective channel would be farmers’ groups and 
exposure visits, as a need for these was mentioned by several households in the 
targeted regions, and goes hand in hand with the other important source of 
information being friends, relatives and neighbors. Similarly, it will be important to 
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reach as many agricultural advisors and farmers as possible through Farmer Field 
Schools (FFS), building their knowledge and skills on FAW and its management, 
including FAW identification, life cycle and behavior; preventative measures to reduce 
infestations and mitigate FAW impact on production levels; early scouting; mechanical 
control; the use of botanical pesticides and biological control agents; pesticide risk 
reduction; and monitoring and surveillance. Outreach could further be maximized 
through mass information campaigns, including rural radio as mentioned above but 
also participatory videos and short crash courses for farmers and rural advisors based 
on experiential learning. 

Build capacity of extension workers.  
Not only farmers need to be trained on FAW management. The study showed that 
many extension workers were not able to recommend anything to farmers because 
they were not familiar with the pest themselves. Therefore, there is a need to also 
provide information on FAW to extension workers and train them on FAW 
management, so that they will be able to effectively provide support to farmers in the 
future. As mentioned above, FFS might provide an appropriate means. 
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Recommendations for action in the medium and long term include: 

Strengthen capacity in FAW early warning and early response, including farmers’ 
awareness on the pest.  
There is the potential for early warning if relevant information is being monitored, 
especially during critical periods, such as the rainy season. As FAW is not the only pest 
present in the area, such efforts could potentially be integrated into or coupled with 
existing pest monitoring and early warning or other pest management systeMs Early 
warning has to work at all levels. While some proxy information can be monitored 
remotely, e.g. climate, the first source of information are the farmers on the ground. 
Thus, farmers’ capacities to identify and act upon the pest have to be continuously 
strengthened, so that outbreaks will be reported and acted upon, i.e. contained, early 
in the future. Farmers themselves recognized as one important need awareness and 
information on FAW, which includes knowledge on its identification and monitoring. 
In this context, CIMMYT (2017) recommends to regularly monitor leaves and whorls for 
the presence of larvae and signs of crop damage; to look for masses of larvae 
migrating between fields; and to employ pheromone traps. In addition to ensuring 
successful FAW identification, it has to be ensured that farmers are aware of who to 
report to. Early identification and reporting will allow for early response at all levels, 
which will allow to potentially contain the spread of the pest and reduce the damage. 
In triangulation with other information, such as past experience and climate forecasts, 
it might also allow to some extent to predict potential migratory patterns of the pest 
and issue a warning to farmers that might be affected in the future, allowing them to 
prepare. 

Identification of best practices through knowledge exchange.  
As the degree of effectiveness of applied interventions varied, there is a need to work 
on the identification of best practices in FAW management. There is much experience 
with FAW in South America, so that South-South cooperation will provide one means 
of learning from experience with the pest. In addition, international and research 
organizations can learn from African farmers’ experiences with the pest with regards 
to the interventions that were or were not effective in their context. Lastly, learning 
through exchange between farmers should be facilitated, e.g. through the 
establishment or facilitation of farmers’ groups and exposure visits. 

Identification of safe and effective pesticides and awareness raising on their 
critical use.  
With regards to the use of chemicals, it is very important that effective and safe 
pesticides are identified. In addition, it has to be made sure that rigorous control 
mechanisms are in place that prevent the sale of fake, ineffective or otherwise 
inappropriate products. Furthermore, the appropriateness of pesticides given the 
degree of FAW infestation has to be considered. In this context, CIMMYT (2017) 
recommends to apply insecticides only when eggs are present on five percent of 
maize seedlings or when 25 percent of plants show signs of feeding damage. In order 
to be effective, insecticide application should commence before larvae burrow into 
the whorl or ears and the insecticides sprayed should penetrate the crop canopy. 
Several insecticides have been recommended for the control of Spodoptera species. 
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However, insecticide resistance has also been widely reported. Thus, also the type of 
pesticide to be used has to be considered carefully and in many cases of FAW 
infestation other methods will be preferable. 

Improve access to inputs and services.  
Interventions, such as early planting or crop rotation but also pesticide application, 
will only be successful if the required inputs are available in a timely manner. As this 
seems to be an issue for many farmers in the assessed regions, in the long run farmers’ 
access to inputs and services has to be improved. This will allow them to plant earlier 
and possibly also replant in a timely manner in the case of an attack. Given that 
alongside it being too late and too expensive, another important reason for farmers 
not to replant was that they were afraid of losing their production again. Improving 
access to inputs and services, coupled with training on pest management, will likely 
make them more confident to replant following an attack. 

Identification of resistant varieties and availability of seed.  
Farmers in the assessed regions would like to plant resistant varieties. Therefore these 
need to be identified and seeds be made available. High quality of seed has to be 
ensured. A possible partner to learn from in this regard could be South Africa, as 
research there claimed that one factor contributing to reduced FAW impact was the 
availability of resistant seeds. 

Improve farmers’ access to markets.  
Many farmers lack the means of transportation to reach markets and distances are 
too long. Thus, farmers’ access to markets needs to be improved, in order for them to 
be able to access inputs as well as to sell their production, both of which will allow 
them to become more resilient to shocks. 

Promote effective biological and cultural control options.  
As outlined above, in the long term, biological control options as well as interventions 
such as intercropping host with non-host species, crop rotation using non-hosts or the 
“push-pull” technique are likely to be the most feasible, cost-effective, sustainable and 
safest control options. Therefore, such options should be researched further regarding 
their effectiveness, including learning from farmers’ experiences, and sustainable 
practices that prove to be effective should be promoted. 
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Methodological considerations 
The quantification of yield and production losses was challenged by the extent of the 
area that was impacted as well as the limited reliability of farmer estimates. In the 
future, more accurate yield loss estimates could be obtained through triangulating 
household survey results with crop-cutting experiments, during which yield losses 
from affected plants and the proportion of affected plants on a plot of land are 
estimated. The households for the crop-cutting experiments should be sampled 
based on the household survey in such a way that the results can be extrapolated to 
the entire area of interest. This means that the sampled plots need to cover the main 
agro-ecological zones and possibly other main factors that impact yield loss due to 
FAW, such as the occurrence of dry spells. Then results can be extrapolated to areas of 
similar conditions and more accurate yield loss estimates obtained for large areas. 

Additionally, in the future it would be important to also base certain 
recommendations, such as the provision of inputs, on a micro-economic study of 
farmers’ maize systems, so that their economic viability can be ensured. Thus, it has to 
be made sure that the household survey captures factors such as the amount of crop 
production that is sold and at what price as well as the cost of production. 
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