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ARTICLE INFO ABSTRACT

ORIGINAL ARTICLE Background: Inland fisheries are considered to have the potential to reduce food

insecurity and malnutrition globally. However, its contribution has been
unrecognized. The study aimed to analyze the determinants of food security status
among households involved and uninvolved in inland fisheries in Sekhukhune
District Municipality (SDM), Limpopo Province. Methods: A total of 115
households were interviewed following snowball, purposive, and simple random
sampling techniques. Descriptive statistics, Household Food Insecurity Access Scale
(HFIAS), and Multinomial Logistic Regression (MLR) were used as data analysis
tools. These tools were used to obtain the socio-economic characteristics of
households and the determinants of food security status. Results: A total of 72
households were identified as fishers, while 43 households were not fishers.
Moreover, the results confirm that there was no significant difference in the food
security status of households involved in inland fisheries and those who were not
involved; however, most of them were mildly food insecure. Additionally, total
household income, marital status, level of education and type of agricultural activity
determine the food security status of households involved in inland fisheries and
those who were not involved. Conclusion: The integration of inland fisheries and
other sectors is necessary to address household food insecurity related issues.
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he world human population is expected to

grow by 9.7 billion by the year 2050 and
inland fisheries is currently regarded as one of the
important sectors in meeting the challenges of food
security (Food and Agriculture Organization,
2016). Furthermore, fish has high nutrients such as
protein, vitamin D and B2, calcium, phosphorus,
and minerals which are important for the
development of good health (Belton and Thilsted,
2014). Over the years, much attention has been

drawn to marine and aquaculture due to its
important role in food security, employment,
income, and livelihoods (Pradeepkiran, 2019). On
the other hand, less attention has been given to
inland fisheries as a contributor to livelihoods
through the provision of food and employment
across the globe (Britz et al., 2015, Lynch et al.,
2016). However, current studies have signified the
importance of this sector as a source of food
security and animal protein, especially among the
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rural poor (Funge-Smith and Bennett, 2019). Thus,
Simmance defines inland fisheries as the
harvesting of fish from the wild compared to
aquaculture  (Simmance, 2017).  Therefore,
aquaculture is simply the production or farming of
aquatic organisms such as fish (Martinez Cruz et
al., 2012). According to food and agriculture
organization (FAO), inland fisheries are mainly
practised by rural and small-scale individuals with
fewer activities for commercial larger-scale
fisheries (Food and Agriculture Organization,
2018).

In South Africa, the fisheries sector is dualistic
and comprises marine fisheries and inland
fisheries. These sectors are dominated by
recreational, small-scale, and commercial sub-
sectors and contribute to income, food security,
employment, poverty reduction and tourism (Food
and Agriculture Organization, 2018). However,
commercial inland fisheries that is equal to marine
fisheries does not exist in the country (McCafferty
et al., 2012). In fact, the sector has been
underappreciated, undervalued, and unrecognized
as a contributor to household food security (Britz
et al., 2015, Tapela et al, 2015). This
undervaluation could lead to most fishing
households being vulnerable to food insecurity
shocks, further compounding the difficulties
encountered in maintaining their livelihoods.
Concurrently, South Africa is a middle-income
emerging market country with a highly productive
agricultural sector (Bhorat et al., 2018). Despite its
ability to produce food, the country is food
insecure at the household level (Stats, 2019).
Hence, inland fisheries have the potential to reduce
food insecurity challenges, particularly among
rural households of South Africa.

The general household survey in South Africa
shows that about 6.8 million people experience
hunger (Stats, 2019). Earlier research reports a
high prevalence of malnutrition and micronutrient
deficiency, particularly among the rural poor
within the country (Govender et al., 2016,
Wenhold and Faber, 2008). Children often face the
consequences of poor diets, which results in the
loss of lives or poor development (Food Research

& Action Center, 2017). Welcomme et al., Karatas
and Pradeepkiran argue that fisheries contribute to
the nutritional diets of humans across the world
and can assist poor households by generating food
(Karatas and Karatas, 2017, Pradeepkiran, 2019,
Welcomme et al., 2010). This is because the
consumption of fish is associated with good brain
development, good growth, good immunity and is
crucial for strengthening the nervous system
(Funge-Smith and Bennett, 2019). Moreover, the
general consumption of fish is predominantly
important for women and children due to their high
demand of micronutrients and protein (Bennett et
al., 2018). To this end, Bennett et al. and Funge-
Smith proffer that inland fish is healthier, since it is
natural diet, contains few antibiotics, and is fresher
compared to farmed fish (aquaculture) (Bennett et
al., 2018, Funge-Smith and Bennett, 2019).

Various factors have been identified to affect the
food security status of households. For example,
age, level of education, source of income,
participation in agriculture, household size, and
household income are among these factors,
However, the determinants of food insecurity
status among inland fishing and non-fishing
households are unknown. This paper, therefore,
seeks to close this gap.

Materials and Methods

Data were collected via face-to-face interviews
in the Sekhukhune District Municipality (SDM)
from 115 households involved in inland fisheries
and those who were not involved using a structured
questionnaire in 2021. The questionnaire was
structured in such a way that it captured
information  regarding  the  socio-economic
characteristics of the respondents (for example,
age, gender, and marital status of the household
head) and fishing information (such as the distance
of the fishing area and the price of fish).

The SDM is situated in the southern-eastern part
of the Limpopo Province and covers an area of 13
264 square kilometres. The SDM is known for its
majestic mountains and lush valleys, and it is the
smallest district in the province. It comprises four
local municipalities, namely Elias Motsoaledi,
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Ephraim Mogale, Fetakgomo Tubatse, and
Makhudumathamaga Local Municipalities. This
district has large dams, such as Da Hoop and Flag-
Boshielo dams. Moreover, SDM has warm moist
summers and cool dry winters, which are
preferable for fish production.

Snowball and purposive sampling techniques
were used to identify households that are involved
in inland fisheries. On the other hand, households
that are not involved in inland fisheries were
randomly selected. Descriptive statistics, in the
form of means, frequencies, and percentages, were
used to identify and describe the combined data on
the socio-economic characteristics of the
households. The study measured household food
security status using Household Food Insecurity
Access Scale (HFIAS). The HFIAS measures the
prevalence of food insecurity at the household
level (Yousaf, 2018). Furthermore, the HFIAS
comprises nine occurrence questions combined
with a set of nine frequency questions. The
measured results are then assigned categorical
descriptions or given a numerical value of 0-27
with higher numbers representing a greater level of
food insecurity.

A Multinomial Logistic Regression (MLR) was
adopted to determine factors affecting the food
security status of households involved and those
not involved in inland fisheries. A combined
analysis was done for both these households.

The categories from the HFIAS were treated as
dependent variables, where a score of 0-1 categorized
households as food secure (took the form of 0), a
score of 2-7, 8-11 and greater than 11 categorized as
mildly, moderately, and severely food insecure
households, respectively (Chakona and Shackleton,
2017). Within the MLR, these categories considered
the value of O for food secure (base/reference
category), 1 for mildly food insecure, 2 for
moderately food insecure, while 3 represented severe
food insecurity. According to Greene (Greene, 2002)
, the MLR can be expressed as:

exp(Pi*i)
Uz exp(p)

Where, Pr(Y; = j) is probability of households’

food security status (0 is food secure; 1 is mildly

forj=0,1,2,3

food insecure; 2 is moderately food insecure, and 3
is severely food insecure), j indicates number of
household’s choice categories in the choice set, X;
represents vector of explanatory variables, and f;
reveals parameters to be estimated.

The probability that household it"* choose the

reference category is given by:
1

1+ Z}? = 0 exp(B;x;)

However, the probability that the household

chooses the alternative categories is estimated by:
exp(B;X;)
1+ X7 = lexp(Bx;)

The coefficients of Multinomial Regression are
difficult to interpret, since they do not indicate the
effect of changing the predictor, the log-odds ratio
was adopted to reflect this change.

Ethical considerations:  Ethical Clearance
(TREC/38/2020: PG) was obtained from the
University of Limpopo, South Africa.

Pi = 1|Xl =

Py = =mlx) =

Results

Descriptive statistics results: The descriptive
results presented in Table 1 show that the mean
age of the household heads was 48, suggesting that
most of the households were headed by individuals
who were still in their economically active stages.
Moreover, the average household size was 5.
Households in SDM were likely to receive an
income of R8018.52 per month. Regarding
distance to the market, households in the study
area were likely to travel 1.39 km. However, the
closest market reported was 0.50 km and the
furthest was 3.50 km. Similarly, fishermen/women
were likely to travel about 2.43 km to the fishing
area but the furthest was 11 km.

The descriptive results presented in Table 2 are
for categorical and dummy variables used in the
study. Most of the households in the study area
were headed by males (65%). Regarding the level
of education of the household head, the descriptive
statistics show that most of them had secondary
education and only 10% were illiterate.

Although 37% of the households were not
involved in inland fisheries, those who were
involved usually do so for consumption purposes,
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as evident in the results. About 75% of the
households mentioned that they practice neither
crop production nor livestock production.
However, these households might be involved in
income generating activities. Out of a total of 115
respondents, 30% receive income from both
fishing and non-fishing activities. Thus, it can be
said that these households have diversified their
sources of income.

Food security status of households involved and
not involved in inland fisheries: Figure 1 shows
the food security results of households involved in
inland fisheries and those not involved. This Figure
indicates that 28% of the households involved in
inland fisheries are food secure. However, most of
these households were under the mildly food
insecurity category (39%). About 22% and 11% of
these households were moderately and severely
food insecure, respectively.

Regarding the food security status of
households not involved in inland fisheries, the
study found that the majority were mildly food
insecure (30%). In addition, about 25%, 26%, and
19% of these households were food secure,
moderately food insecure, and severely food
insecure, respectively.

MLR results: In the interest of analysing the
determinants of food security status among
households involved and not involved in inland
fisheries, the MLR was employed (Table 3). The
dependent variable (food security status) had four
outcomes. The first outcome was food insecurity,
followed by mildly food insecurity. Outcomes
three and four depicted moderate food insecurity
and severe food insecurity, respectively. Food
secure was used as the base (reference/category)
outcome. Thus, the study found that variables such
as total household income, marital status, level of
education and type of agricultural activity are the
determinants of food security status among
households in the study area.

The Multinomial Logistic results shown in
Table 3 also present the model fit results. For
instance, the results presented a -2Log Likelihood
of 124.185. The -2Log Likelihood was used to test

whether all coefficients of the predictors in the
model are simultaneously zero. The probability
Chi-square result of SDM was 0.002 with a Chi-
square of 61.282. The probability Chi-square in
this case indicated that at least one of the
regression coefficients in the model was not equal
to zero. The Cox and Snell was 57.3%, while the
Nagelkerke was 61.9%. The Nagelkerke was the
adjusted Cox and Snell and implied that 61.9% of
the variance was explained by the model.

Discussion

The results of the food security status of
households in the study area showed that was no
significant difference between the food security
status of households involved in inland fisheries
and those who were not involved. These results
imply that majority of the households might fall in
the same income groups (such as receiving
government social grants). Additionally, the
average HFIAS implies that the majority of
households were mildly food insecure. Agboola
also found that majority of households in
Sekhukhune were mildly food insecure (Agboola
etal., 2016).

When comparing food secure and severely food
secure categories, the variable total household
income is positive and significant. These results
imply that a unit increase in the total household
income is likely to increase the chance of the
household being severely food insecure. These
results were unexpected, since studies have shown
that income ensures continuous supply of food
(Cirera and Masset, 2010, Hasegawa et al., 2018,
Mazenda et al., 2022, Mutea et al., 2019). Ngema
et al. also found that an increase in household
income is less likely to render the household food
secure. Himi et al. (2020) stated that households
with a low monthly income tend to be food
insecure (Himi et al., 2020, Ngema et al., 2018).

The MLR result for the variable marital status
was negative, but it was significant for mildly food
insecurity and severe food insecurity. These results
imply that when the household head is married, the
probability of the household being food secure
increases when holding other factors constant.
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Similarly, the variable is negatively significant
under severe food insecurity. The negative
coefficient suggests that the more the marital status
of the household head changes from unmarried to
married, the more the food security status of the
household is likely to change from severely food
insecure to food secure. Megbowon and Mushunje
reported that being married increases the dietary
diversity of households, which ultimately improves
their food security status (Megbowon and
Mushunje, 2016).

These results further explain that a household
head who is married and engages in inland
fisheries is likely to be food secure compared to an
unmarried household head who does not engage in
inland fisheries. This is because a married
household head has the responsibility of feeding
the family although a spouse can assist in this
regard. Locke et al found that fishing is mostly a
family affair in which both husband and wife
engage in fishing activities to generate income and
food (Locke et al., 2017).

The level of education was positive and
significant which implies that as the level of
education of the household head increased, the
probability of the household being mildly food
insecure increased. On the other hand, Akukwe
and Kara et al. and found a positive relation
between the attainment of education by the
household head and food security status (Akukwe,
2020, Kara and Kithu, 2020). Maskoameng et al.
argue that having a low level of education presents
a risk associated with food access due to income
constraints (Masekoameng and Maliwichi, 2014).

80%
70%
60%
50%
40%
30%

Food secure

Megbowon et al. stated that education is important
in improving knowledge of nutrition and health
and assists in the attainment of employment
(Megbowon and Mushunje, 2016). Therefore,
when the household head is educated, the
likelihood of engaging in inland fisheries might
increase, since it will be easier to acquire
information about the benefits of inland fisheries
for food security.

The type of agricultural activity that households
engage suggests that the probability of the
household being food secure increased as the
households participated in agricultural activities.
This is because, agriculture is viewed as a sector
that contributes to nutrition, employment, and food
security (Pawlak and Kotodziejczak, 2020).
Additionally, agriculture serves as one of the risk
management strategies for inland fisheries when
the household has caught less fish. Thus, like
agriculture, fishing is a risky business (Kasperski
and Holland, 2013, Mokhaukhau, 2020). To this
end, a household involved in both agriculture and
inland fisheries is likely to be food secure
compared to a household who was not involved.

One of the limitations of the study is that the
SDM is the smallest district in the Limpopo
Province. Moreover, the sample size does not
cover all the local municipalities within this
district. Therefore, a need arises to conduct a
related study covering the rest of the province to
capture the food security differences among inland
fishing and non-fishing households.

i . I .
10%
o ]

Mildly food  Moderate food  Severe food
insecure insecure insecure

® Households involved Households not involved

Figure 1. Food security status of households involved and not involved in inland fisheries.
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Table 1. Sample statistical summary of households in the area.

Variables N Minimum Maximum Mean + SD
Age of household head (years) 115 26 94 48.00 + 14.53
Household size (actual number) 115 1 13 5.00 + 2.52
Total household income per month (Rands) 115 1350.00 30400.00 8018.52 + 6679.11
Distance to the market (km) 115 0.50 3.50 1.39+0.64
Distance to fishing area (km) 72 0.30 11.00 248 +3.31

Table 2. Descriptive statistics results for dummy and categorical variables.

8

p

9 Variables Percentage Variables Percentage

< Gender Reasons for fishing

5 Male 65 Consumption 35

; Female 35 Business 17

a Marital status Business and consumption 11

u Single 32 Not participating 37

=4 Married 50 Type of agricultural activity

5 Separated 7 Crop production 11

= Divorced 3 Livestock production 13

% Widow/widower 8 Both 1

o Level of education None 75

% Primary 23 Source of income

) Secondary 52 Income from fishing activities 1

- Tertiary 11 Income from no-fishing activities 69
Diploma/Certificate 4 Both 30

Illiterate 10

Table 3. Multinomial results for the determinants of food security among fishing and non-fishing households.

-

q

% 95% Confidence

9 Variables B Standard Wald P- Odds interval

S Error value ratios Lower Upper

5 Mildly food insecurity relative to food insecurity

© Intercept 2.68 3.04 0.78 0.37

S Age of household head 0.04 0.03 1.30 .025 1.04 0.97 1.12

j Gender of household head -1.80 1.11 2.64 0.10 0.16 0.01 1.45

8 Household size -0.18 0.19 0.89 0.34 0.83 0.56 1.22

é! Total household income 0.00 0.00 0.01 0.91 1.00 1.00 1.00

& Marital status -1.57 0.62 6.37 0.01 0.20 0.06 0.70

8 Level of education 1.05 0.50 4.36 0.03 2.85 1.06 7.65

— Distance to market 0.19 0.65 0.09 0.76 1.21 0.34 4.34
Reason for fishing 0.11 0.24 0.22 0.63 1.12 0.69 1.81
Type of agricultural activity 0.01 0.52 0.00 0.98 1.01 0.36 2.83
Source of income -0.06 0.07 0.93 0.33 0.93 0.81 1.07
Distance to fishing area -0.19 0.13 1.98 0.15 0.82 0.63 1.07

—_ Moderately food insecurity relative to food insecurity

% Intercept 1.81 3.14 0.33 0.56

Y Age of household head 0.02 0.03 0.34 0.55 1.02 0.94 1.10

.‘Oloi Gender of household head -0.55 0.94 0.34 0.55 0.57 0.09 3.67

> Household size 0.09 0.19 0.23 0.62 1.09 0.75 1.59

E Total household income 0.00 0.00 2.15 0.14 1.00 1.00 1.00

§ Marital status -0.82 0.45 3.21 0.07 044 0.17 1.07

=

a
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Table 3. Multinomial results for the determinants of food security among fishing and non-fishing households.

95% Confidence
Variables B Stélr:ﬁ?rrd Wald vzfllje 2?%2 interval
Lower Upper
Level of education -0.45 0.63 0.50 0.47 0.63 0.18 2.22
Distance to market -0.14 0.67 0.04 0.82 0.86 0.23 3.22
Reason for fishing 0.10 0.25 0.15 0.69 1.10 0.67 1.80
Type of agricultural activity 0.30 0.57 0.28 0.59 1.35 0.44 4.16
Source of income -0.01 0.06 0.03 0.85 0.98 0.86 1.12
Distance to fishing area 0.02 0.14 0.03 0.85 1.02 0.78 1.34
Severely food insecurity relative to food insecurity
Intercept 9.98 6.33 2.48 0.11
Age of household head 0.06 0.06 1.02 0.31 1.06 0.94 1.20
Gender of household head 0.15 1.31 0.01 0.90 1.16 0.08 15.38
Number of household  0.40 0.30 1.77 0.18 1.50 0.82 2.73
members
Total household income 0.00 0.00 4.75 0.02 1.00 0.99 1.00
Marital status -0.09 0.43 0.04 0.82 0.91 0.39 2.11
Level of education 0.61 0.91 0.45 0.50 1.85 0.30 11.13
Distance to market -6.51 4.34 2.24 0.13 0.00 0.00 7.42
Reason for fishing -0.34 0.41 0.71 0.39 0.70 0.31 1.57
Type of agricultural activity -1.98 1.17 2.87 0.09 0.13 0.01 1.36
Source of income -0.10 0.09 1.33 0.24 0.89 0.74 1.07
Distance to fishing area -1.05 1.68 0.39 0.53 0.34 0.01 9.41
Conclusion Foundation (NRF) of South Africa for funding and

It is concluded that there is no significant
difference between the food security status of
households involved in inland fisheries and those
who were not involved. However, the average
HFIAS shows that most of the households from the
two groups were mildly food insecure. Additionally,
total household income, marital status, level of
education, and type of agricultural activity determine
the food security status of households in SDM. For
instance, the level of education of the household head
might affect which type of fish to buy based on
nutritional composition. Likewise, education might
assist these households to make an informed decision
on how to benefit from inland fisheries to deal with
the prevalence of household food insecurity.
Moreover, integrating inland fisheries with
agriculture is a good strategy to cope with food
insecurity shocks. Therefore, the study recommends
awareness campaigns for the diversification of inland
fisheries to agriculture to combat household food
insecurity.
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