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Abstract: Incidences of food shortage and poverty are highly reported on Africa specifically sub-Saharan part, despite
having a large number of the population engaging in agriculture residing in the rural area. Different scholars have managed to
associate food security which involves food availability, food access, food utilization and stability at the household level with
various factors. The study takes a similar root in pinning down factors related to the food shortage in Singida. Taking into
account socio-economic characteristics of household in analysis, it is indicated that food shortage in Singida area is more
pronounced during farming season, that is November to March and it is associated with gender, marital status, education level,
occupation and place of residence of the household head. Meanwhile, age of head of household, total manpower in the
household, amount of maize harvested, the use of fertilizer, farm size and household expenditure on food had no significant
effect in determining food shortage at the household level. Since education has shown a significant positive effect of not
having food shortage, and community in Singida depends much on rain-fed agriculture system, the problem of food shortage
may be tackled through extension services toward creating awareness on improved agriculture practice for more farm yield
given the small piece of land available, and improvement in storage mechanism.
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FAO in 2017 shows that, undernourished population globally
has increased to 815 million compared to 777 million that
was reported in 2015, with high prevalence rate in Eastern
Africa with a rate of 34 per cent compared to 20 per cent of
the other Africa’s regions [5].

Shortage of food has been associated with various factors
which are reported at local, national and regional levels.
However, the current global decline in food availability has
been related to; existing conflicts within various countries for
example of the case of South Sudan, Syria, Libya and
Yemen. Other factors include; weather variations whereby El
Nifio and drought having been reported in some regions,
limited fiscal space and the declining power of domestic
currency that erode the capacity of a country to import food
to sustain the life of its population [5].

Nevertheless, different scholars have managed to associate
food security which involves food availability, food access,

1. Background

Food shortage exists in a given region if, food supplies fall
short of existing food demand for provision of energy and
nutrients to a given population, and this may occur unevenly
within a given region, while a certain proportion of
population in a region may be experiencing hunger from
limited access to adequate food, others may be enjoying
access to plenty of food existing [1]. Incidences of food
shortage and poverty are frequently reported sub-Saharan
Africa, despite having the large number of population
engaging in agriculture residing in a rural area [2-3]. The
Maputo declaration in 2003, vividly shows that everyone
agrees that if the agricultural sector is well managed,
attainment of food security, poverty reduction and overall
wellbeing of the nation will be highly possible [4]. The state
and nutrition security of food in the world report produced by
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food utilization and stability at household level with various
factors including; age and gender, household assets, poor
storage, market access and distance to main road, marital
status and education of head of household, farm size, off-
farm activities, and weather variability and climate change
[6-13].

Tanzania, as other developing countries have a large
percentage of its population engaging in small scale
agriculture, whereby more than 50 per cent of its population
cultivate on farm size not more than five hectares while
relying on family labour force [3, 15, 16]. However, despite
having more than 80 per cent of its population employed in
agriculture growing mostly maize, beans, paddy, and millet
for food purposes, still, the country repeatedly reports food
shortage from different regions. The highly affected area is
Central part of the country, which includes the regions like
Dodoma, Singida, Tabora and Shinyanga, these regions are
characterised with semi-arid kind of climate [14, 17].

At the national level, based on National Panel survey
report released in 2017, more than 34 per cent of households
were reported to be worrying about not having enough food
or experiencing negative changes in their diet, this is as per a
survey conducted in 2014/15 [16]. While a survey conducted
by Twaweza, indicates more than 78 per cent of households
experienced food shortage in their locations and out of ten
households, seven reported being worried about experiencing
food shortage [18].

Various studies conducted at a household level
significantly relate food security matters in Tanzania with;
unplanned settlement, farming versus harvesting seasons,
food prices, household size, farm size and total harvest,
farmers market linkage and rural-urban migration [19-26]. In
order to intensify the fight against poverty and hunger in
Africa and other regions of the world, research studies are
greatly demanded to collaborate with other sets of strategies
that are already in place.

Repeatedly, semi-arid regions in Tanzania have been
reported to experience insufficiency of food [14, 16]. Several
strategies have been set on place in tackling the problem
including increasing access to extension services, promotion
of drought-resistant crops such as millet, sorghum and
cassava and establishment of grain reserve agency to ensure
sufficient availability of food at affordable prices [27]. With
these efforts and long experience of having a shortage, the
society living in semi-arid regions are expected to have
learned and adopted ways to enhance the availability of food
in their households. However, the problem continues to
prevail, leading to the intent of having this study.

2. Materials and Methods

2.1. Location, Area Coverage and Population

Data for this paper were collected in Singida Municipality
which is located in the central plateau of Tanzania between
latitudes 40° 40‘and 40° 53° South of the Equator and
longitude 340°30" and 340° 53* East of Greenwich. Singida

Municipality covers a total land area of 754 square
kilometres, whereby arable land covers 244.9 square
kilometres, forest area covers 7.8 square kilometres, and
grazing area  covers 246.1  square  kilometres.
Administratively, Singida municipality is divided into 18
wards, which are further subdivided into 49 Mitaa and 20
Villages.

Based on the 2016 household population data, the
municipality had a total of 37,159 households, with an
average household size of 5.82. The population was 168,428
in 2012 compared to the 2002 census which was 61,156
people. The population grew by 107,272 people between
2002 and 2016. Given the population growth rate, it is
projected that the number will be 255,286 people in the year
2020.

2.2. Climate Condition

The average temperature in the study area for years 2006
to 2015 ranged between 24°C to 31°C. Months with the
highest temperature in the year are November and December,
while coldest months are June, July and August with
temperature ranging 11.7°C to 12.9°C. Moreover, the average
rainfall for years 2006 to 2015 ranges from 215.5mm to
493.6mm. The year 2008 was the one which recorded the
highest amount of rainfall while the year 2012 recorded the
least amount of rainfall in the given period. Also, the average
number of rain days for the same period ranges from 21 days
in 2014 to 43 days in the year 2006. The area is dominated by
a dry season from June to October. Rainfall is very unreliable
and the soil is reddish-brown loamy sand, grey clays soil in
this area is under depressions.

2.3. Data Collection and Processing

This paper uses data collected 2016 of Singida
Municipality social economic profile. With a well-trained
team of enumerators, 6404 household heads were
interviewed using a semi-structured questionnaire. Data
collectors were stationed in all 18 wards under supervision
during data collection. IBM SPSS version 20 was used to
capture, clean, manipulate and analyse the collected data.

2.4. Data Analysis and Regression Model Estimation

In order to establish food sufficiency or shortage status in
Singida, both descriptive and inferential statistical techniques
were employed to study the data. Descriptively, frequencies,
mean and multiple response analysis of some of the variables
was run to characterise studied households. Student t-test was
used to compare means of quantitative data to establish if
there are any similarities of means for households with food
shortage and those who are food sufficient.

Multiple binary logistic regression was then used to
establish the relationship of various predictors for food
sufficient. In this paper it was intended to establish if there is
relationship between household reporting food sufficiency
(Dependent variable) and various socio-demographic, social
economic variables such as household head sex, age (in
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years), marital status, number of years spent in schooling,
household size, farming as a major economic activities (when
compared to other activities), residency status (if one live in
urban or rural settings), livestock keeping (as compared to
households not keeping households), number of cattle kept,
amount of maize harvested in the last year, number of
chicken, amount of sorghum harvested in last year, farm size

L (PO=D)
"(1—P(Yi=1)

Where by;

owned, participating in an off-farm activity, household
annual estimated cost for food (in 00,000 Tshs) and
household annual income (00,000 Tshs). During analysis, the
first category for each independent variable was used as a
reference category. Statistical significance was set at p<0.05.
The model for this analysis is as indicated below:

) =a+ Bi1xy; + Boxz + o + BreXiei

P(Y; = 1) Probability that a household is food suf ficient

x, = Sex of the head of household (1 = male,0 = female)

X, = Residency status (1 = lives in urban settings,0 = lives in a rural area

x3 = Age of the head of household in years (continuous)

x, = Head of the household marital status (1 = Married, 0 = Otherwise

x5 = Number of years spent in schooling by the head of the household (continous)

X¢ = Household size (continuous variable)

x; = Households with farming as major economic activity (1 = Yes,0 = No)
xg = Households with li estock as a major economic activity (1 = Yes,0 = No)

X9 = Number of cattle kept (continuous variable)

X10 = Number of chicken kept by the household (continuous variable)
X1, = Amount of maize harvested in last season 2015 (kilos)

X1, = Amount of Sorghum harvested 2015 (kilos)

X153 = Total farm size owned by the household (acres)

X14 = Household participating in an of f — farm activity (1 = Yes,0 = No)

X15
a = Regression constan

3. Results

Quantitative and qualitative data were collected in 2016
from 6404 households. The information gathered include
demographic characteristics of the households, status of food
availability at the household level and factors influencing
household food shortage in these areas.

Annual household average cost for buying food (00,000 Tshs)
X16 = Annual Household average income (00,000Tshs)

3.1. Socio-Demographic Household Characteristics

Household demographic and socioeconomic characteristics
are known to affect food shortage in many developing
countries as discussed on part of the introduction. Table 1
presents results on  household demographic and
socioeconomic characteristics.

Table 1. Household Socio-demographic Characteristics.

Variable Number of Observations Per cent
Sex of head of Household

Male 4507 70.4
Female 1897 29.6
Marital Status

Singles 457 7.1
Married 4318 67.4
Living together 509 7.9
Separated 209 3.3
Divorced 176 2.7
Widow/widower 734 11.5
Education Level

No Formal Education 726 11.3
Primary school Education 4122 64.4
Secondary School Education 982 15.3
College / University Education 533 8.3
Adult Education 41 0.6
Major Household Economic Activity*

Farming 3801 60.0
Livestock Keeping 3165 49.9
Business 2332 36.8
Government Employee 705 11.1
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Variable Number of Observations Per cent
Sex of head of Household

Private Sector Employee 481 7.6
Carpenter 61 1.0
Food Vending 37 0.6
Ownership

Owned by Household head 4752 75.0
Rented 1201 18.9
Living employers House 133 2.1
Living Relatives House 254 4.0

*multiple responses

Head of the household was a sample unit in the study
because are responsible for making major decisions at a
family level including ensuring that their household has
enough food. The study shows gender wise, households are
divided as 70 per cent male-headed households and 30 per
cent female-headed households. In Tanzania, most of
societies follow patrilineal hierarch system, whereby a man is
head of the family and has the responsibility of taking major
family decisions while carrying out major responsibility
including providing food and shelter to family members. In a
few cases, females also lead the household due to death of

the husband. It was also found that most households were
headed by married individuals, 67 per cent followed by
widow/widowers which accounted for 12 per cent. Other
demographic and socioeconomic variables include; education
level of household heads, whereby major of them (64 per
cent) had primary school education with only 8 per cent
attaining tertiary level education. Major economic activity for
most households’ heads was farming 60 per cent, followed
by livestock keeping 50 per cent, those who are employed
either in public sector or private sector were not more than 20
per cent.

Table 2. Household Characteristics.

Variable N Min Max Mean SD
Age of the household head in years 6397 18 98 46.5 14.3
Number of years spent by the head of the household in schooling 6404 0 27 7.4 4.0
Total number of household members 6370 1 19 5.8 2.9
Number of household members aged between 15 and 64 years 6237 1 22 3.5 2.1
Number of household members aged above 64 years of age 6404 0 10 0.3 0.8
Number of household members less than 4 years of age 6404 0 12 0.6 0.9
Number of household members aged between 4 and 14 years 6404 0 34 1.5 1.6

The results also showed that on average; the household
size was 5.8 people, household head age was 46.5 years
while the household size for people who are able to work (15
to 64 years) was 3.5 people. The data revealed most
households having enough manpower for farming activities.
The mean value for children and elderly was 0.8 people.

3.2. Food Shortage Status in Singida Municipality

Household heads were asked if they have ever experienced
food shortage for the past five farming and harvesting
seasons in identifying food shortage experience among
Singida Municipality dwellers. The data revealed that out of
6404 households, 3702 households which is equivalent to 57
per cent reported having experienced food shortage in
previous five years (2011-2015), whereby by mostly reported

year of the shortage was 2015 with 75 per cent reported cases
compared to other years.

3.2.1. Household Experience on Food Shortage

Food shortage varies from year to year in this study area.
The data was collected on which year was reported by many
households experiencing food shortage. Table 3 shows 2015
was the year reported by many households (75% of all
interviewed heads of households) to have a food shortage,
followed by 2014. 2016 showed the least food shortage
percentage-wise as the data was collected in June. From
households’ food shortage experience, respondents were
asked to indicate in which time of the year (month) that most
families face food shortage.

Table 3. Household years of experiencing food shortage (multiple responses).

Years Eesponses Per cent Per cent of Cases
2011 898 11.0% 24.8%

2012 1075 13.1% 29.7%

2013 1472 18.0% 40.6%

2014 2010 24.5% 55.4%

2015 2738 33.4% 75.5%

2016 5 0.1% 0.1%

Total 8198 100.0% 226.2%
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3.2.2. Food Shortage Cycle
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Figure 1 below, indicates the number of cases per months when household encountered food shortage.

Percent of Cases

January February March April May

zIIlllllli

November December

July August September October

Months with Food Shortage

Figure 1. Months with Food shortage.

From the figure, it can be observed that months with many
cases of food shortage were December, January and
February, of which many households (66 per cent) reported
to experience food shortage in February compared to other
months of the year. The period between May and August,
less number of households experienced food shortage, the
lowest per cent being 5 per cent in June. Moreover, a rapid
decline in the number of households reported to have
experienced a food shortage between March and May is
observed.

Shortage of food as per households’ opinions has been
associated with; the poor harvest of food crops, destruction of
crops by pest and diseases, destruction of stored harvests,
weather condition and selling of food crops in demand of
cash as indicated on table 4 below.

Table 4. Reasons for food shortage.

Reasons Frequency Per cent

Poor harvest of food crops 1827 50.5
Crops were destroyed in the farm by pest and diseases 866 23.9
Crops were destroyed where they were stored 307 8.5

Reasons Frequency Per cent
Poor weather condition for a better harvest 2677 74.0
Sell of food crops for the demand for cash 332 9.2

Most of the households commented that they are
experiencing food shortage because of poor weather
condition which is largely resulting from poor harvest of
food crops whereby on average, households in Singida
cultivate an average of 2.8 hectors of land for subsistence.

3.3. Factors Influencing the Status of Household Food
Shortage in Singida

During analysis, factors influencing the status of food
shortage were considered into two categories; quantitative
and qualitative factors.

3.3.1. Household Food Shortage in Relation to
Demographic Factors
Student t-test statistic was used to test the association
between food shortage against quantitative household
characteristics as presented in Table 5 below:

Table 5. Summary of Means of continuous variables for Food shortage status.

Household with Food Shortage

Households with no Food shortage

Variable t-value
Mean SD Mean SD

Age of Household Head (years) 48.5 143 44.0 13.8 12.4%*
Number of Years Spent by Head of the Household in Schooling 6.2 32 8.9 43 -29.2*
Total Number of Household members 6.4 29 5.1 2.6 18.3*
Total Number of Cattles kept by the Household 8.9 10.2 15.0 105.6 -2.3NS
Amount of Maize Harvested for the year 2014/2016 in kilograms 1105.3 17734.4 1756.4 14083.5 -0.9NS
The total size of Owned Farm Land 2.7 22 29 2.6 -2.6*
Estimated Household Annual Income in Tanzanian shillings 2484118.4 10291800.6 6953438.8 28258195.0 -8.6*
Total Household cost for Buying Food 973565.8 1812635.9 1900517.1 2887043.9 -14.6*
Total Household Savings 858799.0 1012470.6 1411828.1 5144183.3 -7.8%

NS and * means not significant and Significant at 5% probability levels respectively

It can be seen from Table 5 above that there is a statistical
difference in age, a number of years spent in schools,

household size, size of land owned, household income,
amount of cash spent in buying food and amount of savings
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between households with food shortage and those who did
not have food shortage.

3.3.2. Food Shortage in Relation to Household Economic

Status
The analysis also focused on assessing the relationship
between food shortage and categorical household

characteristics. It was observed that categorical variables such

as sex of the head of household and marital status of the head
of the household do not have an association with whether the
household experiences food shortage or not. But it was
revealed in the other hand that there is a significant association
between the education level of the head of household, use of
fertilizers and residential house ownership with household
experiencing food shortage or not (See Table 6).

Table 6. Association between household food shortage and household characteristics.

Variable 1F\I(())od Shor‘t)/z:ge Ez Food Sho:;age ll;ztal 7 Chi-Square
Sex f head of housshod Fomae on e sw mx gy 000
oo ST T e
ke IO R e
p— pomaton @ T2 e ATy
0 e R

NS = Not significance, * Significance at 5% probability levels.

3.3.3. Logistic Regression for Factors Influencing Food
Shortage at Household Level
Results presented in Table 7 summarizes the results of the
model. It was reported that various factors are responsible for
food shortage at household level in Singida municipality
including; residence area, sex of the head of houschold,

marital status, years spent in schooling, household size,
farming as a major economic activity, livestock keeping as a
major economic activity, number of cattle kept, number of
chicken, amount of money spent in buying food, amount of
household savings and also household annual income. These
variables are detailed explained below.

Table 7. Logistic Regression for Factors influencing Food Shortage at Household Level.

Predictor Response B S.E. p-value Odd Ration (OR)
Sex of the Head of Household Male (Ref.) 0320 0085  0.000 1.378%*
Female
Residency Status BN () 0334 0073 0.000 1.397++
Lives in rural
Age of the Household Head in years -0.002  0.002 0.292 0.998
Marital Status of the Head of Household e (56D 0.157  0.074 0.033 1.170*
Otherwise
Number of Years Spent by Head of the Household in Schooling 0.113 0.009 0.000 1.119%*
Household size -0.104  0.012 0.000 0.901**
. . . .. Yes (Ref.)
Household Farming as a Major Economic Activity No -1.164  0.081 0.000 0.312%*
Livestock keeping as Major Economic Activity ;c:)s (1:55) -0.396  0.077 0.000 0.673**
Number of Cattles kept by the Household 0.011 0.004 0.004 L.O11**
Number of Chickens kept by the Household 0.006 0.002 0.000 1.006**
Amount of Maize Harvested for the year 2014/2015 (Kg) 0.000 0.000 0.821 1.000
Amount of Sorghum Harvested for the year 2014/2015 (Kg) 0.000 0.000 0.145 1.000
Total Farm Size Owned (acres) 0.002 0.017 0.892 1.002
Household ever Participate in an off-farm activity ;ZS (Ref) 0.164 0079  0.039 1.178*
Annual Household Estimates Cost for Food 0.000 0.000 0.000 1.000**
Annual Household Income 0.000 0.000 0.000 1.000%**
Constant -0.507  0.183 0.006 0.602**

S.E. = Standard Error, Ref. = Reference category; *=Significant at p<0.05; **=Significant at p<0.01 Nagelkerke R’= 0.343, Cox & Snell R =0.250

The multiple binary logistic model results, using the
omnibus test model coefficients revealed that inclusion of
variables into the model contributed significantly to model fit
with y? = 1884.5,df = 16 and p < 0.0001, this implying

each addition of variables into the model had significant
improvement to the better fit of the model. Also, the results
through Cox & Snell and Nagelkerke R-squares showed that
25.5 per cent and 34.3 per cent of all variations observed in
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food shortage can be explained by the model explanatory
variables respectively as presented on Table 7 above; with
correct overall classification rate increasing from 57.8 per
cent to 74.5 per cent after entering all variables.

The model results indicated that sex of the head of the
household, residency area, household head marital status,
years spent in schooling, household size, farming as a major
economic activity, livestock keeping, number of cattle kept
by household, number of chicken kept, if household had any
off-farm activity, annual household cost for food and annual
household income had significant influence on the
probability of influencing household food sufficiency status.
On the other hand; the age of the head of household, amount
of maize harvested, amount or sorghum harvested (season
2014/2015) and total farm size owned, did not significantly
predict household food sufficiency in the study area.

The results more specifically indicate households headed
by males were more likely to reporting food sufficiency by
38 per cent when compared to households headed by a
female (OR=1.38). Living in urban areas was also more
likely to be food sufficient as compared to rural households.
Increasing age of the head of household by one unit was
associated with increased odds for reporting food
insufficiency. (OR= 0.998, p>0.05) although the results were
not statistically significant. Married heads of households
when compared to those who were not married were 17 per
cent more likely to reporting food sufficiency (OR = 1.17)
while increasing years of schooling of the head of household
by one unit increases the odds for reporting food sufficiency
by 12 per cent; likewise increasing the household size by one
person increases the likelihood of reporting food shortage by
10 per cent (OR=0.901; f = —0.104).

It was furthermore revealed that, households who did not
practice farming as major economic activity and those who
did not keep livestock as their major economic activity were
69 per cent and 33 per cent respectively, less likely to report
that they were food sufficient compared to the counterparts
(OR=0.31 and OR=0.67 respectively). From the data
presented in Table 7, it is clear that a number of cattle kept,
and the number of chicken kept were weak predictors for
household food sufficiency as they were both more likely to
influence food shortage by less than 10 per cent. On the
contrary, the amount of maize and the amount of sorghum
harvested were not significant predictors for food sufficiency.
Results also showed that there was no likelihood for the
annual household cost for food and income to influence food
sufficiency in the study area, although they were a
significantly important variable in the prediction model.
There was 18 per cent more likelihood of a household to
report food shortage if they participated in an off-farm
activity (OR=1.18, p<0.05).

4. Discussion

The study shows that household’s demographic
characteristics such as gender of head of household, marital
status, household size and a number of years spent by the

head of household in schooling have a significant effect on
likelihood of a household to experiences food shortage,
contrary to study done in Kitui County in Kenya [28]. In
many studies such as and, it has been revealed that a female-
headed household is more vulnerable to food insecurity [6,
28-31]. Findings in Singida reveal the same results, female-
headed households have high odds of experiencing food
shortage compared to male counterparts. This can be related
to the fact that in patrilineal society if the household is
headed by a female then it is likely that she is single,
separated, divorced or a widow thus less manpower is present
at the household level. In the study area, 50 per cent of
female-headed household reported to be either single,
separated, divorced or a widow, compared to 9 per cent of the
male-headed household. This is also complemented by the
fact that male-headed household in the study area had an
average of four individual aged 15-64 years of age compared
to the female counterpart.

Similarly, marital status significantly influenced food
availability at the household level, these are also indicated by
these studies [32—35]. This may be due to the influence of
jointly efforts couples can bring at the family table, thus
increasing the chances of having sufficient food. For
example, the average annual income estimates are higher by
14 per cent in a coupled household (1,940 US dollar)
compared to their counterparts (1,660 US dollar).

In increase in one year of education positively affects the
odds of being food sufficient. Formal education has the
advantage of allowing an individual to navigate and master
different life opportunities by controlling one’s surroundings,
hence increase the likelihood of being food sufficient. These
results substantiate findings from studies done in Malawi and
Uganda [34-35].

Locking at household’s economic side, off-farm activities
have proven to be positively related with food sufficient at
household level in the study area compared to when farming
and livestock keeping are referred to be major households’
economic activities. Similar results were observed mostly in
the male-headed household in South Africa, and studies were
done in Uganda and Tanzania [31, 35, 36]. Having an
alternative source of income at the household level has
managed to give a room to household head in providing
sufficient food when needed.

Other economic variables, such as annual household’s cost
on food and household’s annual income showed no
difference between a household with food shortage versus
those with food sufficiency.

5. Conclusion

The study set out to explore predictors of food sufficient in
Singida Municipality following a persistent report of food
shortage despite efforts employed and long society’s
experience of exposure to semi-arid kind of climate that limit
rain-fed agriculture. Employing binary regression analysis on
data collected from 6404 households, and taking into account
various household socio-economic characteristics, it has been
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observed that; gender of head of household, marital status,
household size and number of years spent by head of
household in schooling have a significant effect on the
likelihood of a household to experiences food shortage.

Furthermore, households involved in off-farming activities
had food sufficiency compared to their counterparts who
were involved in farming and livestock keeping as major
households’ economic activities. On the other hand, age of
head of household, the amount of staple food harvested, and
farm size had no significant effect in determining household
food sufficiency.

Actions should focus on; extending extension service
toward creating awareness on improved farming method with
reduction of dependence on rain-fed agriculture, since
education has shown to have positive effect and community
at large agreed that the problem of food shortage is much
associated with the bad weather condition.
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