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ABSTRACT

This study carried out in 2002, aimed at identifying the socio-economic factors influencing the 
harvesting of Eembe (Berchemia discolor) wild fruits by communal households in the Ohang-
wena region, in Namibia. Data for this study was generated from a sample survey of 83 com-
munal households from the Oipya, Onengali and Eengava communities in the western part of 
the Ohangwena Region.  Based on the results of the survey, it is estimated that Eembe and its re-
lated by-products contributed 7.29% to household income. Using logistic regression analysis, it 
was found that Eembe wild fruit harvesting was negatively associated with higher levels of off-
farm income. This suggests that Eembe wild fruit harvesting is likely to be more common 
among households with low off-farm income than those with higher off-farm income. This im-
plies that households with lower off-farm income and potentially food insecure are more likely 
to participate in wild fruit harvesting for survival reasons, such as to get food supplements and 
for income generation. The results confirm findings from similar studies conducted elsewhere 
that rural households engage in harvesting wild fruits and other non-timber forest products (NT-
FPs) as a survival mechanism. However, this study revealed that the income earned from Eembe 
and its related activities was meagre. The policy implications are that strategies aimed at im-
proving rural livelihoods should consider introducing high income generating activities as al-
ternatives to harvesting low value veld products like Eembe wild fruits in the study region. 
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1. Introduction

Overview

Ohangwena is situated in  north-central Nami-
bia, and extends east-westwards along the bor-
der between Angola and Namibia, has an area 
of 10,703 square kilometres (1.3% of the total 
area of Namibia) and an estimated population 
of 227,728 people (12.5% of Namibia’s popu-
lation) with a population growth rate of 2.4% 
per year (NPC, 2003). It has the highest popu-
lation density in the country estimated at 21.3 
persons per square kilometre. The Ohangwena 
economy is based on subsistence farming with 
80% of the population engaged in crop farming 
and cattle herding. Farming and labour migra-
tion are the major livelihood sources of most 
households in the region. The region has a high 
unemployment rate of 36%. The dependency 
ratio in Ohangwena is very high with every 
worker supporting 7 dependants as compared 
to 4.5 dependants per worker in Namibia at 
large (NPC, 2003).  The Human Development 
Index (HDI) – which gives the degree of pro-
gress with respect to life expectancy, adult lit-
eracy, school enrolment and per capita income 
- in the region is at 0.53.  In the 2004 NPC re-
gional profile, it is estimated that 9.9% of 
households in Ohangwena region are extremely 
poor and 32.4% are poor (NPC, 2004). The 
main factors contributing to poverty in the re-
gion include unemployment, low levels of edu-
cation, low rainfall or aridity, water scarcity, 
food shortages and ill health (especially due to 
HIV/AIDS). 

The livelihood of the majority of people in 
Ohangwena is inextricably linked to the envir-
onment because subsistence and livestock 
farming are the predominant livelihood activit-
ies. Apart from agricultural pursuits, most 
households derive part of their livelihoods from 
harvesting non-timber forest products (NTFPs) 
such as firewood and wild fruits from the veld. 
The NTFPs contribute to the well- being of rur-
al households in terms of direct use, human nu-
trition and income generation. The trees 
providing wild edible fruits and nuts are valued 
culturally for their multiple uses and contribu-
tion to household nutrition and food security. 

The main types of wild fruits found in Northern 
parts of Namibia include: bird plum (Bercher-
mia discolor), Marula (Sclerocarya birrea sub-
sp. caffra) and Mangetti nuts/kernels (Schinzio-
phyton rautanenii) among others (Hailwa, 
2002, p.5).  The western part of the Ohangwena 
Region is however endowed with an abundant 
concentration of trees bearing Eembe wild 
fruits (B. discolor), and communities engage in 
collecting bird plums for home consumption 
and for income generation (NEPRU, 2000). 
The time of harvesting of Eembe wild fruits oc-
curs around March-April in Northern Namibia. 
This happens just at the end of the peak cultiva-
tion-(weeding)-period for food crops as this 
time is convenient for most farmers to engage 
in harvesting of wild fruits without disrupting 
their farming activities. In addition, the bird 
plum fruits can be dried, stored and processed 
later after farmers have finished with seasonal 
agricultural activities. 

Justification for the study

Despite the abundance of bird plum (B. discol-
or), locally known as Eembe,  there have been 
no studies that have attempted to identify the 
factors associated with collecting of Eembe 
wild fruits by communal households in the 
Ohangwena region. 

Knowledge about the effects of household 
characteristics on the decision to harvest 
Eembe wild fruits is essential for designing ef-
fective measures for conservation, domestica-
tion, commercialization and sustainable natural 
resource management, and for policymakers to 
evaluate the impact of Namibia’s natural re-
source conservation policies. Household har-
vesting of wild fruits depend on many factors, 
including but not limited to the socio-economic 
and demographic characteristics.  Prior to the 
initiation of this study, there were no studies 
that had examined the effect of socio-economic 
and demographic factors on the decision by 
households to harvest wild fruits in Ohangwena 
and Namibia at large.

It is therefore imperative that we understand 
the relationship, if any, between household 
characteristics and the decision to harvest 
Eembe wild fruits. The purpose of this study 
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was to examine the influence of household so-
cio-economic and demographic characteristics 
on households’ decision to harvest Eembe wild 
fruits in the Ohangwena Region in Namibia. To 
achieve this goal a logit model is specified and 
estimated using data collected during the 
months of June and July in 2002 from a sample 
survey of 83 communal households in the west-
ern part of the Ohangwena Region. The sec-
ondary objective was to determine the contri-
bution of Eembe bird plum to household in-
come among communal farmers in the Ohang-
wena region. 

The rest of paper is organized as follows; Sec-
tion 2 presents the literature review, Section 3 
describes the methods used in the analysis and 
gives a description of the model and data used, 
Section 4 reports on and discusses the empiric-
al results from the application of the logit mod-
el to cross-section survey data of factors, and 
Section 5 presents the conclusion and implica-
tions of the study. 

2. Literature Review 

In many rural communities, harvesting of wild 
foods (fruits) and non-timber forest products 
(NTFPs) makes an important contribution to 
family food supplies (FAO, 1997) and provides 
critical support to agricultural production. The 
farm tree resources in particular fruits provide 
food and also serve as a source of income and 
capital – part of which can be used to buy food 
or invest in future food production. The har-
vesting varies spatially and temporally accord-
ing to availability, social and economic status, 
agricultural potential, yield, and cultural pat-
terns among others (FAO, 1996).

In view of the fact that most people in rural 
communities in developing countries live in 
poverty and engage in land-based resource har-
vesting activities including collection of NTFPs 
for livelihood or as a survival strategy, discus-
sion of environmental issues have linked 
poverty with environmental degradation (Price 
and Campbell, 1998). The implication is that 
collection of NTFPs, if uncontrolled, can result 
in some form of environmental degradation, for 
example, deforestation and loss of biodiversity.

The food security status of the household is an 
important determinant of whether or not to par-
ticipate in harvesting of wild fruits.  Rodin 
(1985) pointed out that households consider 
these wild fruits as their food supplements, 
which are consumed fresh, dry or as processed 
products such as cakes, juices and alcoholic 
beverages. The wild fruits are either consumed 
at home or sold in the local market for cash in-
come especially by women. Thus, wild fruit 
harvesting and selling plays an essential role as 
a source of income and food security. 
However, the contribution of wild fruits to 
household income has not been substantial. For 
example, Shackleton and Dzerefos . (2000) 
found that in South Africa most households 
traded in wild fruit, namely mangetti kernels, 
but very few gained significant income from it. 
In a South African village, Dovie, Shackleton 
and Witkowski (2002) found that the contribu-
tion of edible fruits to mean gross annual val-
ues per household was around 1.4 % whereas 
NTFPs contributed 19% to the total household 
income. 

Participation in harvesting of wild foods 
(fruits) is influenced by access and the availab-
ility of wild foods (fruits) among other factors. 
Wild fruits occur seasonally and they serve as a 
dietary supplement as well as a buffer against 
crop losses in drought periods (Ashley and La-
Franchi, 1997).  Access can be through owner-
ship of a number of fruit bearing trees or open 
access to the fruit trees on communal lands.  In 
a Zimbabwean study, Price and Campbell 
(1998) found that tree holdings were consider-
able with 90% of households planting or con-
serving at least one tree. Although households 
had more exotic than indigenous trees, the trees 
were concentrated in homestead areas and most 
of the indigenous trees conserved in home 
fields were edible fruit bearing species such as 
bird plum and Marula. Access can also be af-
fected by distance between indigenous fruit 
trees and the homesteads.  In another study 
from Zimbabwe, Mandondo (2001) found that 
most people tend to extract resources from 
within residential villages. However, in the 
case of lighter products like wild fruits, mush-
rooms and medicinal herbs, people extract 
these from other villages. This depends on the 
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distances they have to walk to harvest the re-
sources from other villages, availability of sub-
stitutes and exclusion to some products by 
members of other villages. 

Wild fruit harvesting is also influenced by the 
gender of the participant. A study conducted in 
a Mozambican village by Chikoko (1999) 
found that there were differences in ranking of 
various annual livelihood activities including 
wild fruit harvesting according to gender. One 
particular difference was that women included 
harvesting wild fruits as a major activity but 
men did not. This indicates that women are 
more likely to engage in wild fruit harvesting 
as a land-based livelihood strategy than men. 
Shackleton et al. (2002) found that in the rural 
villages in South Africa, woodland resources 
were extremely important for women and chil-
dren. Many women were turning the traditional 
use of resources into opportunities for income 
generation on both ad hoc and formalized 
bases. Children supplemented their diets with 
protein and vitamins obtained from a diversity 
of wild food resources including wild fruits. 

Evidence has shown that rural women contrib-
ute greatly to food security at household level. 
Women do not only produce more than 50% of 
food worldwide, they also perform the over-
whelming majority of the work in food pro-
cessing in developing countries (Templeman, 
1998). Their contributions include natural re-
source harvesting (e.g. wild fruits), processing 
and marketing for income generation and for 
supplementing the food supply of the house-
hold.  Frequently, women are the preservers of 
fruits and vegetables produced from farm fields 
and forests, and possess traditional knowledge 
of indigenous plants. Dovie et al. (2002) con-
firmed that the higher the number of female 
adults and children in a household, the greater 
the value of the products gained from second-
ary woodland resources like wild fruits. Wo-
men, who in most cases remain the poorest 
members of society in poor rural settlements, 
rely more on natural resources than men. Fur-
thermore, in times of crop failure caused by 
either drought or by floods, children and wo-
men often seek out wild foods (fruits) to keep 
the household alive (Dovie, Witkowski and 
Shackleton , 2005). According to Campbell 

(1987), fruit use mainly occurs in the period of 
seasonal food stress, even though these seasons 
are not necessarily the periods of maximum 
fruit abundance and that wild fruits, often the 
only source of fruit for households, are used 
mostly by children.

In more developed rural settlements and vil-
lages with greater access to urban employment 
opportunities, a higher proportion of house-
holds are willing and able to purchase key NT-
FPs rather than collect them themselves, and 
there are more traders either partly or wholly 
dependent on the resource-base (Shackleton et 
al., 2002). 

In summary, previous studies reveal that many 
rural households in Southern Africa make use 
of a wide range of NTFPs including wild fruits 
from the woodland around them. The types of 
resources used and the degree of use depend on 
many factors including, region, resource avail-
ability and access, population densities, em-
ployment status, income levels, availability of 
income generating alternatives, market access, 
family size, age, gender, education, and person-
al and cultural preferences (Shackleton et al., 
2002). Institutional controls or lack thereof also 
play a vital role in determining whether or not 
potential use values are realized and resource 
use is sustainable (Shackleton et al., 1998). 
However, a paucity of information exists as to 
how such factors influence harvesting of 
Eembe wild fruits by households in Ohang-
wena. Thus, to enhance the understanding of 
this vital livelihood aspect, the present study at-
tempted to quantify the factors that influence 
Eembe wild fruit harvesting among communal 
households in the Ohangwena region in North-
ern Namibia.

For the analysis of factors influencing harvest-
ing and valuation of NTFPs (e.g. wild edible 
fruits), previous relevant studies such as Dovie 
et al. (2002), Campbell (1987), and Shackleton 
et al., (2002) among others, used mostly de-
scriptive statistics.   In this study a multivariate 
analysis was undertaken to assess the relation-
ship between Eembe harvesting and the socio-
economic and demographic factors. Among the 
multivariate regression techniques, the probit 
and logit models are the most commonly used. 
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The logit and probit techniques are used in 
modelling problems in which the dependent 
variable is binary or dichotomous as is the case 
in this study. The dependent variable Yi as-
sumes a value of one if the farmer takes the de-
cision to harvest Eembe wild fruits, and zero, if 
the farmer does not harvest Eembe wild fruit. 
The predicted probabilities under both logit and 
probit approaches always lie between 0 and 1, 
and since both approaches are known to yield 
similar results, the logistic regression approach 
is used in this paper.

3. MATERIALS AND METHODS

3.1 Model

Logistic regression is a popular statistical tech-
nique in which the probability of a dichotom-
ous outcome (such as harvesting or non-har-
vesting) is related to a set of explanatory vari-
ables that are hypothesized to influence the out-
come. The logistic regression model character-
izing wild fruit harvesting by the sample house-
holds can be specified using the logit model 
from Gujarati (1995) as follows:

Where the subscript i denotes the i-th observa-
tion in the sample, P is the probability of the 
outcome, B0 is the intercept term, and B1, B2,
…,Bk are the coefficients associated with each 
explanatory variables X1, X2,…,Xk,  and ui is the 
disturbance term. It should be noted that the es-
timated coefficients do not directly indicate the 
effect of change in the corresponding explanat-
ory variables on the probability (Pi) of the out-
come occurring. Rather, the coefficients reflect 
the effect of the individual explanatory vari-
ables on its log of odds (ln [P/ (1-P)]).  The 
positive coefficient means that the log of odds 
increases as the corresponding independent 
variable increases.  The odds ratio refers to the 
fact that as the explanatory variables change, 
the probability of the outcome changes by that 
factor, i.e. variables with an odds ratio of great-
er than unity would increase the probability of 
the outcome, while those with a value less than 
unity would have a negative impact on the out-
come. The coefficients in the logistic regres-

sion are estimated using the maximum likeli-
hood estimation method. This was achieved in 
this study by using the Statistical Package for 
the Social Sciences (SPSS) version 15. 

In this study the empirical logistic model of 
Eembe wild fruit harvesting as a function of 
socio-economic and demographic variables 
(viz age of household head, gender, level of 
education, family size, adequacy of own-
produced food to meet household needs and 
off-farm income)  was specified  as follows:-

P(Z) = βo   +   + β1 AGE + β2GEN +  β3EDUC + 
β4HSIZE + β5FOODSEC 

+ β6OFFINC +  єi      
    (2)

Where the dependent variable in the model is a 
discrete variable with 1 if the household  is 
harvesting Eembe wild fruit and 0 if not, and 
the explanatory variables are  defined  and are 
hypothesized to influence wild fruit harvesting 
as explained below:

AGE is a continuous variable for age of the 
household head expressed in years. It is as-

sumed that the relationship between AGE and 
harvesting of wild fruits is ambiguous. 

GEN is the dummy variable for gender with 1 
= male and 0 = female.  It is assumed that that 
there is a negative relationship between GEN 
and harvesting of wild fruits, in that harvesting 
can be correlated with young age and old age.

HSIZE is the variable for family or household 
size. It is assumed that HSIZE is likely to be 
positively related to probability of wild fruit 
harvesting. 

EDUC is a dummy variable for education level 
of household head, 1 = has formal education 
and 0 otherwise. It is assumed to have a negat-
ive effect on harvesting of wild fruits. 

FOODSEC is a dummy variable for food secur-
ity status of the household in terms of own pro-
duction satisfying food requirements the whole 
year, with 1 = yes and 0 = no.  FOODSEC is 
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expected to be negatively related to wild fruit 
harvesting. 

OFFINC is the variable for off-farm income 
level of the household expressed in Namibian 
dollars. OFFINC is hypothesized to be negat-
ively related to the probability of harvesting 
Eembe wild fruits in the study region. 

3.2  Data

The study used data collected from a sample of 
83 households from three communities situated 
in the relatively Eembe or bird plum abundant 
area in the western part of the Ohangwena re-
gion. The three communities, namely Oipya, 
Onengali, and Eengava were purposely selec-
ted and from each community 30 household 
heads were systematically selected for the in-
terview. Both Eembe harvesting and non-har-
vesting households were interviewed. In total, 
83 households were interviewed comprising of 
29 households from Oipya, 28 households from 
Onengali and 26 households from Eengava. 
The total sample included 17 non-Eembe har-
vesters (19.5%) and 66 Eembe harvesting 
households (79.5%). The data was collected 
through a structured questionnaire administered 
to household heads by a well-trained enumerat-
or who spoke the local language of Oshikwan-
yama. Information collected included: house-
holds’ socio-economic and demographic and 
farming characteristics, aspects of Eembe wild 
fruit harvesting, processing and income genera-
tion from Eembe activities and products.  The 
survey was conducted between June and July 
2002.

4. Results and discussion

4.1 Socio-economic characteristics of 
surveyed households

A summary of descriptive statistics of selected 
characteristics of surveyed households is given 
in Table 1.  The sample consisted of 79.5 % 
Eembe harvesters and 19.5% non-harvesters. 
More than two-thirds (69%) of respondents 
were female and about a third (31%) were 
male. The average age of a respondent in the 
total sample is 57.7 years indicating that the 
household heads interviewed were old. The 
study area has large households with an aver-

age of 10.1 persons per household.  The level 
of education among the households was low; 
around 62% of respondents had some formal 
education mostly at primary school level and 
38% of households with no formal education.

The mean size of the farm operated by the 
household in this area is 4.7 hectares. In terms 
of crop production, the households were grow-
ing pearl millet (100%), followed by sorghum 
(90%), beans (90%), and Bambara nuts (56%). 
Pearl millet being the principal staple crop in 
the study area, occupied nearly 90% of the av-
erage cultivated area per household. The re-
maining 10% of the average cultivated area is 
occupied by other crops namely sorghum, 
beans and Bambara nuts. About 80%, of house-
holds were rearing cattle, 90% kept goats and 
pigs, and 99% kept local chickens.  For land 
preparation about 50% of respondents used 
oxen and 55% used donkeys. Only about a 
quarter (24%) of the households indicated that 
they had enough food from own production to 
satisfy household food needs (food security) 
for the whole year. This indicates that most sur-
veyed households in the Ohangwena region 
were food insecure and that food from own 
production could only satisfy food require-
ments for an average of 6 months of the year. 
For the rest of the year households had to use 
alternative coping strategies such as reducing 
the number of meals per day, harvesting of 
wild fruits, and relying on off-farm income to 
purchase foods for the household. 

Table 1: Descriptive Statistics (frequencies, 
mean values) of selected variables for 
sample households

Variable Mean Std. Devi-
ation

Bird plum Harvester 
(yes=1, no=0)

0.8 0.41

Age (years) 57.7 12.3

Gender (male=1, fe-
male=0)

0.31 0.47
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Variable Mean Std. Devi-
ation

Education  (yes =1, 
no=0)

0.63 0.49

Household size (per-
sons)

10.1 3.1

Farm size  (hectares) 4.7 1.5

Cultivated land (hec-
tares)

3.9 1.2

Cattle herd size (num-
ber)

9.3 8.4

Enough food pro-
duced (yes=1, no=0)

0.24 0.43

Total Household in-
come (N$)

11321.7 18715.7

Farm income (N$) 231.6 954.7

Off-farm income (N$) 10670.5 18322.4

Eembe income from 
fruit and wine (N$)

405.7 431.2

The average household income for the sample 
is N$ 11,321 per year. This translates into N$ 
1,132 per capita, which is consistent with the 
estimates reported by the Ohangwena Poverty 
Profile Report by NPC (2004).  This income in-
cludes salaries and wages, remittances, pension 
and farm income. The largest portion of the 
household income is from off-farm sources. 
The average income generated from sales of 
Eembe fruits and wine (liquor) is about N$406 
which is about 7.29% of household income 
among Eembe wild fruit harvesters. However, 
fruit income accounted for only 2.8% of total 
household income in this study. The average 
quantity of Eembe wild fruits harvested per 

household was about 4.7 latas equivalent to 
57.4 kg, with a range of 1 -18 latas. A lata is 
local unit of measurement referring to a 20 litre 
tin or container and 1 lata of dry eembe fruits 
weighs about 12.216 kg (Bille, 2006).

4.2 Results of the logit model

The results of the application of the linear lo-
gistic regression model of the likelihood of har-
vesting Eembe wild fruits on household charac-
teristics are presented in Table 2 below. The 
Nagelkerke R2- (goodness of fit measure) is es-
timated at 0.45. The model Chi-square test of 
significance of the estimated parameters is 
27.545 (p = 0.000) and the likelihood ratio test 
is 56.158. The results indicate that the specified 
model explained significant non-zero variations 
in the factors influencing the farmer’s decision 
of Eembe wild fruit harvesting in the Ohang-
wena Region in Namibia. The model correctly 
predicts 95.4% of households that harvest 
Eembe wild fruits and 52.9% of non-harvesters 
of Eembe wild fruits. The model has an overall 
correct prediction rate of 86.6%.
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Table 2:  Parameter estimates of the Logistic regression model for participation in Eembe 
wild fruit harvesting 

Variable Estimated 
coefficient

Standard er-
ror

Wald Significance 
level

Exp(B)

Constant 0 3.38 3.75 0.05 701.8

AGE 0.02 0.04 0.23 0.63 1.02

GEN 0.82 0.95 0.74 0.39 2.27

EDUC -0.74 0.99 0.56 0.45 0.48

HSIZE 0.13 0.14 0.95 0.33 1.14

FOODSEC -0.89 0.83 1.13 0.29 0.41

OFFINC (Ln) 0 0.29 7.61 0.01 0.45

Model chi-square 
(df=6)

27.55 0

Likelihood ratio 56.16

Nagelkerke R 
Square

0.45

Percent correctly 
predicted 

86.6

*** is significant at 1%, ** is significant at 5% and * is significant at 10% level. 

The findings show that five out of six socio-
economic and demographic characteristics, 
namely age, gender, education, household size, 
and adequacy of own produced food, have no 
significant influence on the probability of a 
household to harvest Eembe wild fruits. The 

only factor found to be significant is off-farm 
income which has a negative relationship with 
the probability of harvesting Eembe wild fruits. 

The apriori expectation was that age has an am-
biguous effect. In this result, age has a positive 
but insignificant effect on Eembe wild fruit 
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harvesting. This suggests that there is no stat-
istically significant difference in mean age 
among and between Eembe harvesters and non-
harvesters. Further data analysis revealed that 
the majority of surveyed farmers belong to one 
age group of 45-60 years with a mean age of 
57.7 years. Thus, the insignificant effect of age 
on wild fruit harvesting can be attributed to the 
nature of the sample data used in this study.

The effect of gender on wild fruit harvesting 
was also found to be insignificant, contrary to 
findings of other studies for example Chikoko 
(1999). This suggests that there is no signific-
ant difference in participation in Eembe wild 
fruit harvesting between male and female farm-
ers. It can also imply that there are no differ-
ences in gender composition between Eembe 
wild fruit harvesters and non-harvesters.  This 
again can arise due to the nature of the sample 
data used in this analysis which is dominated 
by females comprising 69% of the sample.

Regarding the influence of education on likeli-
hood of harvesting of wild fruits, other studies 
have shown that more educated the individual, 
less the desire to engage in wild fruit harvest-
ing. This is because more educated individuals 
tend to have higher income earnings and are 
more likely to be buyers than harvesters of wild 
fruits (Shackleton  et al., 2002).  In this study, 
education has the expected negative sign but 
has no significant effect on the likelihood of 
harvesting Eembe wild fruits. The insignificant 
effect of education can be explained by the fact 
that the majority of the surveyed households 
have low levels of education mainly at primary 
level (48%) and some with no education 
(37.3%). It is known that higher levels of edu-
cation are necessary to get one into higher off-
farm income opportunities which are highly 
correlated with reduction in likelihood to en-
gage in harvesting of NTFPs including wild 
fruits. Thus, the relatively large percentage of 
households with low to no education in the 
present sample may underestimate the effects 
of higher education on the probability of har-
vesting wild fruits.

Although other studies (Dovie et al., 2005) 
found a significant positive correlation between 
household size and the value of extracted sec-

ondary woodland resources (including wild 
fruits), in this study, household size has no sig-
nificant influence on Eembe wild fruit harvest-
ing.  The insignificant effect of household size 
can be attributed to the fact that Eembe harvest-
ing requires relatively less labour. It is conduc-
ted in fields near the homestead and it is done 
when there is less competition for family la-
bour, usually soon after the end of the peak cul-
tivation period for food crops in March and 
April.  In addition, the effect of household size 
on Eembe harvesting may be limited by other 
factors such as access, ownership of fruit trees, 
population densities, and short season of re-
source availability. 

The food security variable has the expected 
negative sign but an insignificant effect on 
Eembe wild fruit harvesting. This is contrary to 
findings of some previous studies that food se-
curity is an important determinant of wild fruit 
harvesting (Rodin, 1985). It is possible, 
however, that the estimated coefficient is un-
derstated because food security is significantly 
positively correlated with household off-farm 
income (r=0.311, p=0.004) and negatively cor-
related with household size (r=0.278, p=0.011). 

The negative sign of the coefficient for off-
farm income is consistent with apriori expecta-
tions. The result suggests that the probability of 
engaging in Eembe wild fruit harvesting de-
creased with increasing off-farm income of the 
farmer. For example, the probability to engage 
in harvesting Eembe wild fruit dropped by 45% 
when off-farm income increased beyond the 
mean level. Conversely, the probability to en-
gage in wild fruit harvesting is likely to be 
higher among households as off-farm income 
decreases.

The findings in this study are similar to re-
search findings by Dovie et al., (2002) that 
poor people engage in land-based resource har-
vesting activities including collection of non-
timber forest products (NTFP) for livelihood or 
as a survival strategy. According to Rodin 
(1985), households consider these wild fruits as 
their food supplements for own consumption 
and for sale to generate income. 

Similar to other studies, the contribution of 
wild edible fruits to household income is not 
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substantial (Shackleton and Dzerefos, 2000; 
Dovie et al., 2002).  Furthermore, the FAO 
(1996) report indicated that farmers in Sub-
Saharan African engage in wild fruit harvesting 
for livelihood based on availability of fruit 
trees, social and economic status, agricultural 
potential, yield, and cultural patterns. From our 
findings, it could be inferred that the farmers 
engage in wild fruit harvesting on the grounds 
of economic status (off-farm income) more 
than other reasons. Typically these farmers 
have low skills, education and limited off-farm 
income or employment opportunities.

5. Conclusion

This study has shown that Eembe wild fruit 
harvesting is a minor source of income for live-
lihood in the Ohangwena region. The study de-
termined that the probability of engaging in 
Eembe wild fruit harvesting is significantly 
negatively related to off-farm income. The oth-
er factors such as age, gender, education, 
household size and adequacy of own produced 
food as a measure of food security have no sig-
nificant influence on the farmers’ decision to 
harvest Eembe wild fruits. 

The decrease in the household’s off-farm in-
come, lead to a greater probability for the 
household to engage in Eembe wild fruit har-
vesting. This implies that households with 
lower off-farm income are more likely to parti-
cipate in wild fruit harvesting.  It is clear that 
such households engage in Eembe wild fruit 
harvesting for survival reasons. Wild fruits 
contribute to their livelihood through food sup-
plements and income generation which implies 
that those concerned with designing of 
strategies for improved utilization and manage-
ment of NTFPs including wild fruits, need to 
understand the important role of these re-
sources in the livelihood of the poor and food 
insecure rural households. Although house-
holds engage in Eembe harvesting for income 
generation, it has been found that Eembe and 
related NTFPs have made a minor contribution 
to household income.  This implies that, 
strategies aimed at improving rural livelihoods 
should consider introducing more lucrative in-
come-generating activities as alternatives to 

harvesting of wild fruits and related NTFPs in 
the study region.

The strength of the results in this study lies in 
the nature of the data collected. The insignific-
ant effects of most variables included in the 
model can be attributed to some limitations in 
the sample data used.  Some farmer character-
istics like education and food security were 
measured as categorical variables when con-
tinuous measures and a large sample would be 
more desirable.  Geographical and temporal 
coverage are limited to the Ohangwena region 
and for one season. Hence, this limits making 
of more general inferences about other regions 
in Namibia. It is suggested that comprehensive 
surveys covering other regions and a broader 
range of NTFPs be carried out to get a fuller 
understanding of the socio-economic factors 
that influence harvesting of NTFPs in the 
Northern and other regions of Namibia.  Fur-
thermore, instead of using a logit or probit 
model which only indicates association 
between the binary dependent variable and in-
dependent variables, other methods such as 
multiple regression analysis could be employed 
to understand the causal relationships between 
the dependent variable and other variables in 
the model. Future studies of a household’s de-
cision to participate in harvesting NTFPs 
should address these limitations.
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