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Abstract

This study aims to assess the food and nutrition insecurity among different
income quintiles in Central Sudan. Particularly, it seeks to determine the
level of dietary energy consumption (DEC) and other macronutrients intake.
In addition, it estimates the Engel ratios and income elasticity of food
demand. A sample of about 668 households was selected from Khartoum
State to collect the primary data during the year 2017. Primary data was
collected through two types of questionnaires, the structured household
questionnaire, and the 24-hour food recall questionnaire. The data
was analyzed using descriptive statistics and One-way ANOVA Table.
The outcomes prove that income contributes extensively to DEC as well
as intakes of protein, carbohydrates, and fat. The households in the lowest
income quintile spend a high monetary value to purchase foods when
compared with households in other income quintiles. The Engel ratios
exhibit that the share of food consumption from the total income for the
lowest income quintile is about 62%, which is higher relative to the highest
income quintile (43.6%). In addition, Engel ratios varies significantly among
the income quintiles at level 1%. The income elasticity of food demand in dietary
energy consumption is higher for the lowest income quintile (0.49) than the
highest income quintile (0.23). This indicates that a little increase in income will
contribute significantly to better nutritional status for the lowest income quintile.
Eventually, the paper recommends improving income earnings through income-
based policies to reduce the level of food deprivation. The government should
adopt specific market policies that focus on the low-income level to enhance
access to nutritious foods.
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Introduction

Many definitions that reflect/ describe the main
concepts of food security have been launched during
the last decade. The term food security has been
defined as follows: “Food security exists when all
people, at all times, have physical and economic
access to sufficient, safe and nutritious food to meet
their dietary needs and food preferences for an
active and healthy life.”1 Lately, the term of nutrition
has been widely used together with food security.
Accordingly, many definitions have revealed the real
and big overlap between nutrition security and food
security. Therefore, food and nutrition security can
be described as “a condition under which adequate
food (quantity, quality, safety, and socio-cultural
acceptability) is available and accessible for and
satisfactorily utilized by all individuals at all times
to live a healthy and happy life.”> Nowadays, food
and nutrition security has become an important and
hot issue. Food and nutrition security is essential
to ensure that people live with an adequate level
of nutrition with zero hunger levels.® Thus, to achieve
such a level, there is a need to consider the four
dimensions of food and nutrition security. These
are namely availability, accessibility, utilization, and
food stability. Consequently, any buckle in any one
of the four pillars will eventually cause food and
nutrition insecurity.

Due to different complicated issues, food
and nutrition insecurity remains an important
dilemma worldwide. In developing countries, food
insecurity is causing different forms of malnutrition.
About 9.2 percent of the world population was
exposed to severe levels of food insecurity in 2018,
due to fewer quantities of food consumed that might
have lead directly to hunger. The prevalence of under
nourishment in Africa increased from 18.3% in 2015
to 19.8% in 2018.#

In Sudan, like in many other developing countries,
the agriculture and livestock sectors are playing
an important role in supporting and sustaining the
economy. Sudan’s economy is based fundamentally
on the agricultural sector that offers food and jobs
for the majority of the population. However, the
agricultural production remains undeveloped due to
different factors such as frequent droughts caused
by climate change, inadequate infrastructure, misuse
of economic resources, and ineffective agricultural
policies.® Thus, Sudan has been classified as a
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low-income country, according to World Bank.
Low-income households exhibit a higher income
elasticity of food demand than high-income
households.® Moreover, Sudan has also suffered
from the unequal distribution of economic resources
within the country, which has created a high variation
in wealth and living conditions among the states.
Consequently, Sudan has been recorded as a food
and nutrition insecurity country.”

Culturally, food consumption in Sudan depends
mainly on energy foods. The main staple Sudanese
foods consist of sorghum, wheat, and millet.
Thus, a diet depending on energy foods as well
as inappropriate methods of food preparation
may lead to an imbalance in foods intake. This
creates nutrition diseases and health problems.?
Statistical nutrition data showed that the prevalence
of undernourishment in Sudan is about 31% and
34% for urban and rural populations, respectively,
with considerable variation among the states.
This is mainly due to inadequate food consumption
and insufficient foods to meet the dietary energy
requirements. Alternatively, the depth of hunger
was recorded as 344 Kcal at the national level with
343 Kcal and 344 Kcal in urban and rural areas,
respectively.® Moreover, about 2.2 million children
less than five years old were affected by stunted
growth.' These figures gave a good sign that food
and nutrition insecurity is widespread in the country.
Therefore, the overall objective of this paper is
to assess food and nutrition insecurity in Central
Sudan. Specifically, the paper aims to determine
the level of food consumption groups, as well as
the monetary value of food consumption. It seeks
to estimate the average level of dietary energy
consumption (DEC) as well as the macronutrients
intake of protein, carbohydrates, and fat. Additionally,
the paper also intends to analyze the Engel ratio
and income elasticity of food demand. Moreover,
the paper proposes some effective policies that are
expected to solve the problems of food and nutrition
insecurity in Khartoum State and Sudan as a whole.

Research Methodology

Study Area

Sudan is the third-largest country in Africa with an
area of approximately 1,88 square kilometers."
Sudan consists of 18 states. Each state is divided
into localities and administrative units. Khartoum
State is located in the central part of the country
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and it represents the capital of Sudan. It consists
of three main localities, these are Bahari, Omdurman,
and Khartoum. Khartoum State is a more civilized
city compared with other states. The numbers
of population in Khartoum State were estimated
to be more than eight million inhabitants.!?
The majority of the population in Khartoum State
works in the government offices and the private
sector. The State’s population came from many
parts of the country and this reflects their diversity
in customs and norms. The current diversity in
Khartoum’s population contributed significantly
to the variation in both food consumption patterns
and level of food intake. In late 1980, Khartoum city
received a large number of migrants from the rural
areas, due to poor conditions in their places of origin.
Additionally, large numbers of internally displaced
people (IDPs) came to Khartoum to search for jobs
and better living conditions due to the conflict and
inadequate situations in their states. Therefore,
Khartoum became an inhabited area. This dilemma
affected the food patterns and habits and resulted
into higher food consumption levels.'

Consequently, all these factors have had an impact
on food and nutrition security status. Khartoum
State was selected as the case study because the
literature highlights a greater food insecurity in the
urban areas.'*15.16.17

Household Sampling and Data Collection

The total number of households in Khartoum State
was obtained from the Central Bureau of Statistics
(CBS) to select the sample in the year 2017.
The random sampling technique was applied to
select the sample of 668 households from the
three main localities that constitute Khartoum State.
In Sudan, the head of the households responsible
from food purchase and food cooking for their
household’s members. Therefore, it would be benefit
to make the interview with them. Accordingly, the
numbers of male and female-headed households in
the sample were about 350 and 318, respectively. The
study essentially depended on the comprehensive
primary data set using the household survey.
The primary data was collected by using two
types of questionnaires which are the structured
household questionnaire and the 24-hour food recall
questionnaire. The structured questionnaire applied
to collect the data was related to the household
size, household income, food consumption as well

1118

as household food and non-food expenditures.
On the other hand, the food recall questionnaire
was designed to gather the daily food consumption
data by asking the household members to record
the quality and quantity of foods that they had eaten
during the last 24 hours. The 24-hour food recall
questionnaire was also used to assemble the costs
of food consumed by household members besides
the food eaten outside the home. Additionally, the
study also depended on secondary data taken from
relevant sources.

Data Analysis

The total sample of the households was divided into
five groups based on the total income earned by the
households per month. Accordingly, these groups
are the lowest income quintile < 2000 Sudanese
Pound (SDG), the low-income quintile 2001-3000
SDG, the middle-income quintile 3001-4000 SDG,
the high-income quintile 4001-5000SDG, and the
highest income quintile 25000 SDG. The household
income is a major determinant of food accessibility.
Thus, the income is one of the non-spatial factors
of access to food."®

The 24-hour food recall questionnaire was used to
collect the data about food quality and quantities
of daily food consumed by household members.
All quantities of consumed food recorded in the
questionnaire were transformed from the local
measure units into standard measure units in grams
(9). Thus, due to the variations in the household
size, ages, gender, and physiological status,
there is a need to apply the adult male equivalent.
The adult male equivalent is used to provide
a standard measurement that accounts
for heterogeneous households.’ Therefore,
all household members in the sample were
converted into adult male equivalent to calculate
the average daily food consumption per person,
the dietary energy intake and other nutrients intake
as well as the costs of daily food consumption.
The quantities of daily food consumed by the
households were converted into energy intake (Kcal/
person/day) and other nutrients intake (protein,
carbohydrates, fat) (g/ person/day) by using the West
Africa food composition table. For every 100 grams
of edible food, the food composition table comprised
the information on the edible portion and energy and
nutrients content of each food item.?°
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Estimation of Energy and Macronutrients Intake
The estimation of daily energy and macronutrients
intake (protein, carbohydrates, fat) per capita basis
was calculated by using the following equation.?'

Nfga,.,bJ (1)

Where
N, : The daily nutrients intake (energy,

protein, carbohydrates, fat) for i individual in
the study.

a, : The weight in grams of the average daily food
commodity j by i individual

b;: The standardized food energy (kcal), protein (g),
carbohydrates (g), and fat (g) content in the 100
grams for each j# food commodity

Estimation of Engel Ratio

The Engel ratio expresses the relationship between
budgets allocated for a particular commodity
(i.e. food) and total income where there are no price
effects. The following model depicts the estimation
of the Engel ratio.?

W, =a, +BY, -(2)

W : Represents the budget share of food commodity
Where Y, is the total income, a, the intercept
coefficient, and B, is the income coefficient.

Income Elasticity of Food Demand

In general, the income elasticity of demand is defined
as the percentage change in the quantity demanded
when income approximately changes by 1% and
other factors remain constant.?® The income elasticity
of demand for any commaodity is measured by using
the following equation.

=%A0d
e (D=2endd (3)

Where: e (/): represents the income elasticity
of demand

%A Qd: the percentage change in the quantity
demanded

% Al: the percentage change in income
The income elasticity of food demand measures
the response for the food demand to a change in
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income. Based on equation No. 3, the following
three models are applied to determine the income
elasticity of food demand.

Income Elasticity of Food Demand in Dietary
Energy Consumption (DEC)

The following formula expresses the relationship
between the quantity of food in dietary energy
consumption (fdec;) and income (/)

d (fdec) = f(I) (4)

The income elasticity of food demand in dietary
energy consumption (fdec) is estimated by using
the following equation

%o Afdec,

%Al =e(l) ...(5)

Income Elasticity of Food Demand in Monetary
Value

The below formula describes the relation between
food in monetary value (femv) and income (/)

d (femv) = f (1) ..(6)

The income elasticity of food demand in monetary
value was estimated by using the following equation

Y Afemv,

sl e(l,)) (7)

Income Elasticity of Demand Share of Food
Consumption in Monetary Value

The below function revealed the relationship
between the share of food consumption in monetary
value (sfemv) and income (1)

d (sfemv) =1 (1) ...(8)

The income elasticity of demand share of food
consumption in monetary value was calculated by
this equation.

Y Asfemv,

s o) (9)

Moreover, the descriptive statistics such as
frequency distributions, means, and percentages
were calculated to provide a comprehensive picture
about the income of households, food groups, dietary
energy and nutrients intake, nutrients contribution
to DEC, the monetary value of food consumption,
Engel ratio, and income elasticity of food demand.
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Likewise , the analysis was also used the One-way
ANOVA table (F-test) to assess if the dietary energy
and nutrients intake, and Engel ratios are varies
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statistically among the income quintiles. Therefore,
to analyze the data, the SPSS software program
version 25 was applied.

Table 1: Number of sampled households and household size (persons) among
different income quintiles in Khartoum State, 2017

Quintiles of income

Number of sampled

Average household

households size (persons)
Lowest quintile 35 (5.2%) 10.0
Low quintile 94 (14.1%) 8.9
Middle quintile 102(15.3%) 8.1
High quintile 169 (25.3%) 7.5
Highest quintile 268 (40.1%) 6.1
Total =668 (100) Average =7.4

Results

Households Characteristics

Table 1 depicts the distribution of sampled
households and household size among different
income quintiles. The percentage of the households
in the lowest income quintile is about 5.2% of the
total households. In contrast, the households in the
highest income quintile are about 40% of the total
households. The average household size in the
lowest income quintile is 10 persons, which is large
relative to the average household size in the highest
income quintile, (about six persons)

Food Consumption By Food Commodity Groups
The quantities of different food consumed depended
on how much money the household or the person
paid to get adequate and nutritious foods. Table 2
shows the average food consumption in monetary
value (SDG/person/day) for different food groups.
The monetary values paid to purchase cereal and
cereal-derived products, vegetable products, and
meat are about 0.51 SDG/person/day, 0.61 SDG/
person/day, and 0.52 SDG/person/day, respectively.
Alternatively, the monetary values paid to purchase
pulses as well as sugars and syrups are about
0.32 SDG /person/day, and 0.17 SDG /person/day,
respectively. Table 2 also reveals the contribution
of different food groups to dietary energy consumption
(DEC) (kcal/person/day), protein intake (g/person/
day), carbohydrates intake (g/person/day), and
fat intake (g/person/day). The averages DEC
in cereal and cereal-derived products, as well
as sugars, and syrups are about 933 kcal/person/

day and 222 kcal/person/day, respectively. Likewise,
the average energy in vegetable oils and fats
is about 163 kcal/person/day. The average protein
consumption in cereal and cereal-derived products
is about 28.9 g/person/day. One the other hand, the
average carbohydrates consumption in cereal and
cereal-derived products is about 173.5 g/person/
day. The average contribution of sugars and syrups
to carbohydrates consumption is equal to 55.3 g/
person/day. Alternatively, vegetable oils and fats
contribute about 18.1 g/person/day to average
fat consumption.

Average Dietary Energy and Nutrients Intake
Table 3 depicts the average DEC (kcal/person/
day) and other nutrient intakes (g/ person/ day)
among different income quintiles. The averages
DEC among the lowest and low-income quintiles
are about 1506 kcal/person/day and 1984 kcal/
person/day, respectively. The average DEC among
the middle-income quintiles is around 2188 kcal/
person/day. Generally, the average DEC for the total
sample is about 2472 kcal/person/day. The averages
of protein consumption for the highest and lowest
income quintiles are about 90.42 g/person/day and
40.47 g/person/day, respectively. The average fat
consumption for the highestincome quintile is equal
to 88.18 g/person/day, which is high relative to other
income quintiles. The averages of carbohydrates
intake for the highest income quintile and lowest
income quintile are equal to 495.89 g/person/day
and 244.10 g/person/day, correspondingly.
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Table 2: Average food consumption in monetary value (SDG /person/day) and average consumption
of DEC (kcal/person/day), protein (g/person/day), carbohydrate (g/person/day), and fat
(g/person/day) by food commodity groups in Khartoum State, 2017

Food groups Average food Average Average Average Average
consum- dietary protein carbohy- fat
ption energy consum drates consum-
in monetary consum- ption consum- ption
value (SDG ption (kcal ption (g/ ption (g/ (g/person
Iperson/day) /person/day) person/ day) person/day) /day)

Cereal and cereal 0.51 933 28.9 173.5 9.3

-derived products

Sugars and syrups 0.17 222 0.1 55.3 0.0

Pulses 0.32 26 1.8 21 1.1

Oil crops 0.04 16 0.9 0.7 1.0

Vegetables and products 0.61 21 1.1 3.1 0.2

Fruits and fruit products 0.08 6 0.1 14 0.0

Spices & additives 0.06 3 0.1 0.6 0.0

Meat 0.52 50 4.6 0.2 3.4

Eggs 0.02 7 0.5 0.1 0.5

Fish and fish products 0.04 1 0.1 0.0 0.0

Milk and cheese 0.09 54 2.2 6.4 2.2

Vegetable oils and fats 0.15 163 0.0 0.0 18.1

Non-alcoholic beverages 0.00 1 0.0 0.1 0.0

Purchased food is eaten 0.01 4 0.1 0.5 0.1

away from home

able 3: Dietary energy consumption (DEC) (kcal/person/day) and nutrients intake
(g/person/day) by income quintiles in Khartoum State, 2017

Income quintiles Number of Average dietary Average Average fat  Average
sampled energy consum- protein intake intake (g/per- carbohy-
households ption (kcal/ (g/person/day) son/day) drates intake

person/day) (g/person/day)

Lowest quintile 35 (5.2%) 1506 40.47 36.00 24410

Low quintile 94 (14.1%) 1984 54.85 40.11 335.72

Middle quintile 102(15.3%) 2188 57.29 48.06 364.59

High quintile 169 (25.3%) 2401 62.63 60.71 385.96

Highest quintile 268 (40.1%) 3220 90.42 88.18 495.89

Total 668 (100) 2472 67.19 61.33 396.18

F-values 86.05*** 55.42*** 12.93*** 39.65***

Nevertheless, Table 4 reveals the percentage share
of protein, fat, and carbohydrates to DEC among
different income quintiles. The shares of protein
to DEC for the highest income quintile and lowest
income quintile are about 11.27% and 10.73%,
respectively. The share of protein to DEC in the
total sample is approximately 10.78%. The shares

of fat intake to DEC intake for the highest income
quintile and lowest income quintile are about
25.59% and 21.98%, correspondingly. The share
of carbohydrates and alcohol to DEC is high for the
lowest income quintile (67.29%) compared to the
highest income quintile (63.15%)
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Table 4: Nutrients contribution to DEC at different income quintiles in Khartoum State, 2017

Income quintiles Number of Share of protein Share of fat Share of total
sampled to DEC (%) to DEC (%) carbohydrates and
households alcohol to DEC (%)

Lowest quintile 35 (5.2%) 10.73 21.98 67.29

Low quintile 94 (14.1%) 10.87 20.71 68.42

Middle quintile 102(15.3%) 10.31 21.47 68.21

High quintile 169 (25.3%) 10.45 22.68 66.87

Highest quintile 268 (40.1%) 11.27 25.59 63.15

Total 668 (100) 10.78 22.96 66.26

Average Food Consumption and Total
Consumption

The households spend their income to purchase
food and non-food commodities. Table 5 exposes
the average food consumption in monetary value
among different income quintiles. The average food
consumption among the lowest income quintile
is about 3.04 SDG/person/day whereas the average
food consumption among the highestincome quintile
is about 18.17 SDG/person/day. Table 5 also depicts
the average total consumption (foods and non-

foods) in monetary value (SDG /person/day) and
share of food consumption from total consumption.
The average total consumption for the lowest income
quintile is equal to 4.78 SDG /person/day and the
average total consumption for the highest income
quintile is about 47.23 SDG /person/day. On the
other hand, the share of food consumption from
the total consumption in the lowest income quintile
is a concerning 63.6%. Nevertheless, the share
of food consumption from the total consumption
in the highest income quintile is about 38.5%.

Table 5: Average food consumption and average total consumption in monetary value
by different income quintiles in Khartoum State, 2017

Income Quintiles Number of Average food Average total % share of food
sampled consumption in consumption (food consumption
households monetary value and non-food) in from the total

(SDG/person/day) monetary value consumption
(SDG/person/day)

Lowest quintile 35 (5.2%) 3.04 4.78 63.6

Low quintile 94 (14.1%) 4.80 8.21 58.5

Middle quintile 102(15.3%) 6.29 12.36 50.9

High quintile 169 (25.3%) 10.05 19.06 52.7

Highest quintile 268 (40.1%) 18.17 47.23 38.5

Total Total =668 (100) 10.40 23.55 44.16

F- values 33.36%* 17.88*** 21.20**

Note: *** indicate the significant level at 1%

Share of Food Sources Among the Income
Quintiles

Table 6 presents the share of food consumption
(in both dietary energy and monetary value)
from different food sources by income quintiles

in Khartoum State, 2017. For the lowest income
quintile, the shares of purchased food are about
97.59% and 96.44% in total food consumption
to energy intake and monetary value, respectively.
Likewise, for the highestincome quintile, the shares
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and 2.92% to energy intake and monetary value,

of purchased food in total food consumption are

respectively as shown in Table 6. At the same time,
in the highest income quintile, approximately 2.67%
of energy intake comes from food consumed away

from home

approximately 95.09% and 93.89% to energy intake
and monetary value, respectively. Conversely, for the
same income quintile, the shares of own-produced

food in total food consumption are around 2.15%
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Total income and Engel ratio

Table 7 displays the average income (SDG/person/
day) and average dietary energy unit values
(SDG/1000 kcals). The average income for the
lowest income quintile and low-income quintile
is 4.61 SDG /person/day and 8.04 SDG /person/
day, correspondingly. The households in the lowest
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income quintile pay 2.15 SDG for 1000kcals, while
the households in the highest income quintile pay
5.98 SDG for 1000kcals. Moreover, the table also
depicts the share of food consumption in total income
(Engel ratio). The Engel ratios for the lowest income
quintile and highest income quintile are about 62%
and 43.6%, respectively

Table 7: Average income (SDG/person/day), average dietary energy unit values (SDG/1000 kcals),
and Engel ratio by income quintiles in Khartoum State, 2017

Income Quintiles Number of Average income  Average dietary Share of food
sampled (SDG / energy unit value  consumption
households person/day) (SDG /1000 kcals) in total income

(%) (Engel ratio)

Lowest quintile 35 (5.2%) 4.61 2.15 62

Low quintile 94 (14.1%) 8.04 3.28 58.8

Middle quintile 102(15.3%) 12.23 3.52 50.8

High quintile 169 (25.3%) 18.96 4.59 52.5

Highest quintile 268 (40.1%) 47.03 5.98 43.6

F-values 22.49*** 15.04*** 33.87***

Note: *** indicates the significant level at 1%

Income Elasticity of Food Demand

Table 8 presents the income elasticity of food demand
in dietary energy consumption and monetary value.
The income elasticity of food demand in dietary
energy consumption for the lowest income quintile
is equal to 0.49. In contrast, the income elasticity
of food demand in monetary value for the lowest
quintile income is equal to -7.06. The income

elasticity of food demand in monetary value for the
low-income quintile is about 1.35. Furthermore,
the table also reveals the income elasticity of food
demand in a share of food consumption in monetary
value (Engel ratio). The shares of food consumption
in monetary value (Engel ratio) are 0.85%, 0.84%,
0.83%, and 0.82%, for the lowest, low, middle, and
high-income quintiles, respectively.

Table 8: Income elasticity of food demand in dietary energy consumption, monetary value,
and share of food consumption in monetary value in Khartoum State, 2017

Income Quintiles Number of

Elasticity of food

Elasticity of food Elasticity of food

sampled demand in dietary demand in demand in a share of
households energy monetary food consumption in
consumption (%) value (%) monetary value (%)
Lowest quintile 35 (5.2%) 0.49 -7.06 0.85
Low quintile 94 (14.1%) 0.38 1.35 0.84
Middle quintile 102(15.3%) 0.33 0.86 0.83
High quintile 169 (25.3%) 0.28 0.62 0.82
Highest quintile 268 (40.1%) 0.23 0.42 0.78
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Discussion

Households Characteristics

A previous study showed that the household income
is a key determinant of household food expenditures.
The household size has a significant impact on
food expenditures.? This implies that the large
household size that is suffering from very low income
may experience a lack of access to adequate foods
and hence raises food insecurity troubles. Generally,
the average household size in Khartoum State
is approximately 7.0 persons (as shown in Table 1).
A similar result found that small household size is
characterized by higher income.?

Food Consumption by Food Commodity Groups
The results in Table 2 exhibits that cereal and cereal-
derived products are the most important foods for
the households. In contrast, the households paid
less money to consume fruit and fruit products,
spices and additives, and other food groups. Low
costs of food eaten away from home indicate that
the household mostly depends on food prepared
at home.

The value of DEC implies that cereal and cereal-
derived products, as well as sugars, and syrups
contain a higher value of energy and therefore, they
contribute a greater share to DEC. Also, cereal and
cereal-derived products add high value to protein
consumption. Conversely, cereal and cereal-derived
products contribute a high amount of carbohydrates
compared with other food groups. An analogous
study mentioned that cereals are the major sources
of energy and protein intake and that they are
the dominant source of carbohydrates in the
human diet.?”

Table 2 also indicates that a high quantity
of carbohydrates in the food's diet is attributed to
cereal and cereal-derived products as well as sugars
and syrups. The vegetable oils and fats contribute
to high fat intake compared with other food groups.

Average Dietary Energy and Nutrients Intake

The minimum dietary energy requirement is defined
as “the state of having a food consumption level
that is below the needed by an average individual
to maintain the minimum acceptable body weight
and performing physical activity.”?® The minimum
dietary energy intake for Sudanese people is equal
to 2180 kcal/ person/ day.® Table 3 show that the
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households in the lowest, low, and middle-income
quintiles have less energy intake than the minimum
energy requirement of 2180 kcal/ person/ day. The
inadequate level of DEC in Central Sudan causes
food deprivation. Moreover, the lower cost of energy
in the low-income quintile might be due to the low
nutritional quality of consumed food.?

The averages of consumption protein, fat and
carbohydrates are high for the highest income
quintile in compared to the lowest income quintile.
Additionally, the F-values point out that the average
dietary energy intake (86.05***), average protein
intake (55.42***), average fat intake (12.93***)
and average carbohydrates intakes (39.65***) are
varies significantly among the income quintiles at
level 1%. This proves that the households in the
highest income quintile consumed a high amount
of energy, protein, fat, and carbohydrates relative to
households in other income quintiles counterparts.
Therefore, income significantly contributed to DEC
and other nutrient intakes.

According to Table 4, the nutrients contribution
to DEC proves that the households in the lowest
income quintile consume foods that contain a higher
quantity of carbohydrates. Conversely, households
in the highest income quintile consume foods
that contain a higher amount of fat.

Average Food Consumption and Total
Consumption

Table 5 depict that the households in the highest
income quintile paid a high monetary value for food
consumption relative to households in the lowest
income quintile. This means that the lowest income
quintile may be more sensitive to any change in food
prices. Similar research discussed that the lower-
income group broke and was susceptible to any
increase in food prices due to high food expenditure
in the future in Riyadh city.?

Likewise, the results of Table 5 also implies a big
variation in total consumption among these income
quintiles. Also, the share of food consumption from
total consumption for the households in the lowest
income quintile is high compared to the households
in other income quintiles. The F-values for the
average food consumption (SDG/person/day),
average total consumption (food and non-food)
(SDG/person/day) and share of food consumption
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from the total consumption are about 33.36***,
17.88***, and 21.20*** respectively. This proves
that the food and non-food expenditures varies
significantly among the income quintiles at level
1%. A parallel study found that the expenditures on
animal source food (ASF) for the households in the
lowest quintiles is greater compared to households
in the highest quintiles.®

Share of Food Sources Among the Income
Quintiles

The shares of purchased food in total food
consumption are higher in both energy intake and
monetary value for allincome quintiles. This indicates
that all households in Khartoum State depend on the
market to support their food security, as Khartoum
is an urban area. The outcome underscores the
importance of the market in accessing foods.
The F-values show that the share of food purchased
in total food consumption (%) significantly varies
among the income quintiles in both energy intake
(39.02***) and monetary value (16.28***) at 1% level
as shown in Table 6.

The share of own-produced food in total food
consumption and the share of food consumed
away from home in the total food consumption are
statistically insignificant among the income quintiles
in both energy intake and monetary value. The share
of food consumed from other sources in total food
consumption is slightly low in both energy intake
and monetary value for all households in different
income quintiles. Moreover, the outcomes of F-value
indicate that the shares of food consumed from other
sources in the total food consumption in both energy
intake and monetary value are significantly differs
among the income quintiles at level 10% and 5%,
respectively (See Table 6).

Total Income and Engel Ratio

It appears from the table 7 that the average income
is very low, which is less than one dollar/day
(One USDS$ equal to 12SDG during survey time).
This proves that a part of the population in Khartoum
State is under the poverty line (i.e. poverty income).
The F-value exposes that the average income
(SDG /person/day) varies significantly among the
income quintiles (22.49***) at level 1%. On the
other hand, the discrepancies in the average dietary
energy between the highest and the lowest income
quintiles may be due to the quality and quantity
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of food consumed. This fact can be proved by
the value of F-Test which shows that the average
dietary energy unit value (SDG /1000 kcals) differs
significantly among the income quintiles (15.04***)
at level 1%. According to Engel’s law, the share
of food expenditure in total expenditure decreases
with increasing income. Thus, by increasing the
average income, the Engel ratio is reducing.
Likewise, the F-value shows that the share of Engel
ratio varies significantly among the income quintiles
(33.87***) atlevel 1%. A similar study in Mozambique
discussed that the Engel ratio is higher for the
population group with the lowest income and lower
for the population group with the highest income.?'

Income Elasticity of Food Demand

Table 8 explains that if the income increases by 1%,
this will contribute significantly towards improving
the nutrition of the poor by 0.49%. However, the
income elasticity of food demand in dietary energy
consumption reduces when moving from the lowest
income quintile to the highest income quintile.
This prove that the income elasticity of food
demand in dietary energy consumption is inelastic
(less than one) for all households in allincome quintiles.
This coincides with the economic theory and confirms
that food is a necessary commodity. An analogous
study of food insecurity in Tajikistan found that the
income elasticity values of food demand in dietary
energy consumption is reduced when moving from
lower-income decile to the higher income decile.®

The result of income elasticity of food demand
in monetary value for the lowest quintile income
indicates that the households in the lowest income
quintile consumed inferior goods. Thus, the increase
in income by 1% will drastically reduce the food
expenditure by 7.06%. The outcome of income
elasticity of food demand in monetary value for the
low-income quintile means that by increasing the
income by 1%, the food expenditure raises by 1.35%
for the low-income quintile. This underlines the high
sensitivity of this group to any change in income.
On the contrary, the increase in the household
income by 1% will lead to changing the food
expenditure by 0.86%, 0.62%, 0.42% for the middle,
high, and highest income quintiles, correspondingly.
The income elasticity of food demand in dietary
energy consumption is lower than the income
elasticity of food demand in monetary value.
A parallel study of food insecurity in Tajikistan found
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that the demand elasticity of food consumption
in terms of monetary value is greater than the elasticity
of food demand in dietary energy consumption.3?

Furthermore, if income increase by 1% this
contributes to a change in the share of food
consumption in monetary value (Engel ratio)
by 0.85%, 0.84%, 0.83%, and 0.82%, for the lowest,
low, middle, and high-income quintiles, respectively.
However, the demand elasticity of the share food
consumption in monetary value for the highest
income quintile is equal to 0.78. This means the
increase in the income by 1% contributes a little
change in the share of food consumption in monetary
value (0.78%) compared with other income quintiles.
Similar outcomes found that the demand elasticity
of the food consumption share in monetary value
in Tajikistan almost stabilized and disclosed little
sensitivity with higher income.3? On the other hand;
another study argued that the expenditure elasticity
of food declined from 1996 to 2011 in Nepal. They
also found that the elasticity of food demand was
lower for the high expenditure group compared
to that of the low expenditure group during the
two periods.??

Conclusion and Recommendation

The outcomes of this study depicted that the
households paid a high monetary value to
purchase cereals and cereal-derived products. This
emphasized the fact that the majority of households
depend chiefly on cereal foods. Thus, depending
on such type of foods will create an imbalance
nutrients intake since such types of foods lack of fat,
vitamins and some of minerals. On the other hand,
the income levels reflected big variations in DEC
and other nutrient intakes among the households.
This highlights the importance of income in enhancing
the household’s food security in central Sudan.
Thus, a little increase in the income will substantially
improve the level of macronutrients intakes.
Therefore, increasing the average household income
among the income quintiles, the share of food
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consumption in total income is reduced (Engel ratio).
Additionally, the income elasticity of food demand
underscored the importance of increasing the
income for the lowest income quintile. The income
also has a positive impact on the demand of healthy
foods and therefore, improving the nutrition status
at the household’s level. Consequently, all these
outcomes focused on the importance and dynamic
role of income at the household’s level. On the
other hand, the households depend predominately
on the market to purchase and support their
foods. Likewise, the market also is playing a chief
role in enhancing the food accessibility and hence
achieving food security.

Ultimately, the study suggests increasing the
household income since it is playing a vital role in
enhancing the household food and nutrition security.
This condition can be realized through income-
based policies that seek to reduce the level of food
deprivation and hunger. The study also recommends
supporting the market. This could be conducted
via executing specific policies that target the low-
income level. Besides income and market polices
it is also important to encourage the consumption
of nutritious food through spreading the knowledge
and information regarding food contents and its
nutrition values. Nutrition education is required
to achieve food and nutrition security by different
programs that promote the importance of nutritionally
valuable and healthy foods.
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