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Background: The food system is an interdisciplinary global issue with substantial social
and economic challenges. These challenges are most pronounced in developing countries,
where chronic under-nutrition is prevalent. The long-standing notion has been to solve
malnutrition and undernutrition primarily from the supply side through improving produc-
tivity and production. Nevertheless, addressing the nutrition paradox requires understanding
consumers’ food choices and its drivers.

Methods: This study forms a part of a research project conducted in the ANRS, Ethiopia, in
both urban and rural settings. To select study participants and collect data from the ANRS
metropolitan cities, we used a household-based cross-sectional study and a multistage
sampling technique. Data were collected using a structured questionnaire, and the study
used a descriptive research method and a quantitative research approach in its analysis. PCA
was used to identify which topics in the food system are most important to consumers.
Results: To identify widely held consumer interests, respondents were asked to report their
interest in several relevant topics. The results show that food systems’ external impact, food
safety, food nutrition, impact of other bodies on the food system, and food supply sustain-
ability are the most crucial food topics where consumers are interested.

Conclusion: Concerned stakeholders who can help enhance household dietary practices in
the study area; producers and other stakeholders who care about environmental sustainability
and/or social values might use this information to adjust their production and marketing
decisions to align with the food system topics that consumers identified as their priority.
Limitations: While the PCA allows for the reduction of multiple indices into a single
composite index, it may restrict the targeting of a particular aspect of the food system topic.
As a result, the indices’ meaning, and implications should be made while keeping the
downsides in mind.
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Introduction

A food systems approach is a valuable cross-disciplinary methodological structure
for research and policy targeted at ensuring an adequate supply of nutritious food in
the long run. The topic is highly relevant to the SDGs: SDG 1, SDG 2, SDG 12,
SDG 14, and SDG 15, the implementation of the 2014 Rome Declaration on
Nutrition, the subsequent UN Decade of Action on Nutrition, the fulfilment of the
right to adequate food, and the Ethiopian national development goals of food and

Received: 17 May 2021
Accepted: 4 September 2021
Published: 15 September 2021

Risk Management and Healthcare Policy 2021:14 3883-3891 3883
© 2021 Mengesha. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
v No

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-6148-0605
mailto:seyoumteffera@gmail.com
mailto:Seyoum.Teffera@bdu.edu.et
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Mengesha

Dove

nutrition security in line with SDGs.! The approach inves-
tigates the socioeconomic and environmental implications
of the interactions between different segments of the food
system and the consequences of activities inside the
system.” Food systems comprise the sum of actors and
interactions along the food value chain that originate from
input supply and livestock production, forestry, fisheries
and aquaculture to transportation, processing, retailing,
wholesaling, and preparation of foods to consumption as
well as its impacts on environment, health, and society.3

Moreover, the food system is a worldwide issue with
substantial socioeconomic concerns ranging from environ-
mental, equity and business, to health and dietary issues.*’
It involves the recognition that in the increasingly urba-
nized and globalized world in which we live in, feeding
the world takes more than a simple “more food” approach,
and that diet quality and nutrition, the environmental
impact of food production and delivery, and the socio-
economic impacts of supply networks all demand special
attention to address the burden of malnutrition.° These
challenges are most apparent in developing countries,
where chronic under-nutrition is prevalent.”

The long-standing notion has been to solve malnutri-
tion and undernutrition primarily from the supply side
through improving productivity and production.® Yet,
addressing the nutrition paradox requires understanding
the food choices of consumers and its drivers.
Understanding the food choices of consumers and its dri-
vers is central to understanding consumer behaviour and
identifying essential leverage points for both marketing
and health policymakers. Besides, it is crucial to know as
much as possible about consumers since the primary out-
come of food and nutrition security research is to contri-
bute to healthier diets.’

understanding of the consumer food choice drivers is

Therefore, a comprehensive

needed in order to identify suitable entry points that can
be levered for change to improve food and nutrition
security.'®

Recently, perspectives and approaches to end malnutri-
tion are changing. Notably, more emphasis has started to
be given to consumer behaviour and other factors to better
understand the role of consumers behaviour in improving
dietary outcomes.'' For instance, even if healthier foods
are affordable, customers may not choose to buy them, and
even if they do, targeted individuals may not consume
them. This indicates that even when resources are scarce,
improving nutrition outcomes can be achieved by shaping
consumers’ dietary choices for better, more balanced diets.

Therefore, a better understanding of consumers’ food pre-
ferences and consumption behaviours is needed to identify
reliable methods and interventions to stimulate demand for
healthier food products
households."?

Furthermore, developing countries have started offer-

among food purchasers in

ing a surging consumer market and an untapped market
opportunity for both domestic and international busi-
nesses. Rapid urbanization and economic growth are
thought to be powerful factors for the consumer industry
because urbanites tend to have larger incomes, and their
dense settlement also improves customer access to pro-
ducts to create more market opportunities. Thus, designing
appropriate strategies and interventions to help consumers
make informed food choices requires understanding their
interests in relevant topics related to the food system. To
date, there has been no comprehensive empirical study on
the African consumer market.'* Notably, little research has
been done from the consumers’ viewpoint to identify what
they want to know about the food system. Here, we try to
figure out what people want to know about the food
system by defining the topics that customers are most
interested in in the context of Ethiopia in general and
ANRS in particular. This will be a vital contribution
made by this study.'?

This research aims to improve our understanding of
how consumers make choices about food purchasing and
consumption and the environment in which food choices
are being made in a developing country context. In gen-
eral, this paper aims to address the following primary
research questions:

1. What factors influence consumers’ food choices or
purchases? Specifically, to what extent does consu-
mers’ idea of a healthy diet is compared to scienti-

validated

recommendations?

fically perspectives and  dietary
2. How can we take better advantage of a disaggre-
gated understanding of consumers’ food choice
behaviour to motivate healthy foods’ consumption
by the poor and nutritionally challenged household

members?

Thus, the overarching objective of this study was to assess
the implication of consumers’ interest in food systems
topics on stakeholder interventions to promote food and
nutrition security in the case of Amhara National Regional
State (ANRS), Ethiopia. The specific objectives include:
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e to understand better the factors that determine the
food choices of consumers;

e to provide customers with interpretive information to
help them choose healthier food choices;

e to provide a disaggregation analysis of consumer
behaviour to different population groups and differ-
ent contexts to get a clear understanding of consumer
behaviour; and

e to induce the food business to reconsider its products
towards healthier alternatives.

This research is expected to contribute to the existing body
of knowledge in a number of ways. First, it is the first
study that attempts to shed light on the food choices of
consumers and their implications for food and nutrition
security in ANRS metropolitan cities, Ethiopia. Second, it
is the first to study the drivers influencing consumers’ food
choice behaviours in the food market of the ANRS metro-
politan cities, Ethiopia.

The findings are expected to significantly contribute to
policymakers at the global, national and municipal levels
in designing and implementing appropriate policy and
interventions. A better knowledge of food choice and its
drivers of the urban consumers is helpful in guiding the
design of intervention programs to tackle food and nutri-
tion insecurity problems of the country. It will provide
evidence for the design of food systems that provide con-
sumers with access to nutritious, sustainable diets and
contribute more broadly to development and well-being.

Data and Research Methodology

The study was conducted in Ethiopia, one of the poorest
but the second-most populous country in Africa, next to
Nigeria, and ranked 173rd out of 188 countries on the
2017 HDL'* Also, several studies generally suggest that
food and nutrition insecurity levels and intensity are high
in the country due to a lack of sufficient physical, social,
or economic access to food.">'® Low dietary diversity and
quality of food sit at the roots of the multiple malnutrition
burdens of the country. Meanwhile, obesity levels, mainly
among women are rising, with one in every three women
in rapidly urbanizing areas is obese. The double burden of
malnutrition is a term used to describe this situation.*

A cross-sectional study design was adopted for the
study, and data were collected in the ANRS, the second-
most populous region of the country, in northwestern
Ethiopia, in 2017. The survey was conducted in three
ANRS metropolitan cities (Bahir Dar, Gondar, and

Dessie) to represent urban consumers and three rural dis-
tricts surrounding these metropolitan cities in order to
reduce agro-ecological differences in our comparison of
urban and rural consumers. Therefore, the survey was
designed to include both urban and rural households who
were randomly sampled. However, this study forms part of
the research project and for our data analysis, we only
used data from urban households because they provide a
better opportunity to study food choice and purchase beha-
viour. Besides, since rural households are mostly subsis-
tence, information on food choice and purchasing
behaviour of them is minimal. They are also found not to
buy much food from the market.

Calculating the sample size is an important step in
conducting research since it is not always feasible to
study the whole population in areas where the population
is sufficiently large. As a result, we used a single popula-
tion proportion formula to select a set of participants
(sample) from the population for our study'® based on
the following assumptions: expected food insecurity pre-
valence rate of 30%, 95% confidence interval (5% level of
significance, Z (0/2) = 1.96) and a 5% margin of error
(absolute precision). Thus, our sample size included 187
households.

To get permission to recruit participants, we first con-
tacted local officers from each Kebele. Then, in order to
obtain written informed consent from participants, relevant
information was provided to them, and sufficient time was
given for them to review the consent document. We con-
ducted a pilot test for our study to ensure the validity of
our surveys and to determine their viability on a larger
scale.

A quantitative research approach was used in the study
to analyze the data. A quantitative approach typically
entails gathering and translating data into a numerical
form in order to perform statistical analyses and draw
conclusions. In addition, descriptive statistics were used
in the analysis of the study. Tables, graphs, and charts were
used to discuss the factors that affect consumers’ food
choices, as applicable in the paper. As food topics are
diverse in their nature and so many issues are raised in
the questionnaire, it is difficult to capture it with a single
indicator.”® As a result, the principal component analysis
was used to identify and categorize the various food sys-
tem topics of interest to consumers. Principal Component
Analysis (PCA) is a multivariate technique that helps to
reduce and transform large, correlated multidimensional
data into sets of linearly uncorrelated variables called
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principal components with a minimum loss of 22 )
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information.>' > 0— i#] 2
. . . KMO = Z > Z > ( )
It is used when multiple measurements on an object are YErtXEag
performed.?* The measurements are usually represented as # #

a matrix X. Given an nxp data matrix X, where n is the
total number of samples and p is the total number of
variables in matrix X, PCA minimizes the sum of squares
of E; in equation (1).

X =T,Pl +E, (1)

Where T} represents the nxk score matrix containing the
projection of the observations into the k-dimensional space
defined by the first k principal components; P, represents
the pxk matrix of the loadings, which are the coefficients
of the linear combination of the original variables defining
each principal component; matrix Ej is the (nxp) matrix
that contains statistic residuals of the model, and k is the
number of components selected for the PCA model of X.*
In a typical PCA analysis, two results are generated,
loadings and score plots. The loading vectors explain the
correlation between variables and components by measur-
ing the specific effects of variables on the components, on
the other hand, the score vectors define the trajectory of
the principal components with respect to the observations.-
26 All factors whose eigenvalues (squared factor loadings
that load on a factor taken together) exceed one, as well as
the inflection point of a scree plot, are well-known stan-
dard criteria (graph of each eigenvalue against the respec-
tive factors) to determine the number of factors to be
extracted. Theoretically, the first factor in PCA accounts
for the maximum variation between the factors, and the
subsequent components do not correlate with the previous
PCs and express as much of the remaining information as
possible.”'*” PCA is a helpful data visualization techni-
que: since each object gets a score value on each PC,
objects can be presented in score plots. Score plots can
reveal patterns, trends, and outliers in the data.’®
Furthermore, to test whether the partial correlations
among the variables are significant enough to use PCA,
the Kaiser-Meyer-Olkin (KMO) measure of sampling ade-
quacy (MSA) was used. The KMO statistic specifies
whether the other variables can explain the correlations
between variables in the dataset.?**° Such measures are
based on a comparison of correlation and partial correla-
tion coefficients using an index. KMO statistics can be

calculated for multiple variables using equation (2).*'

where rj; is the simple correlation coefficient between
variables i and j, and a; is the partial correlation coefficient
between variables i and j.

Like correlations, the statistical values of KMO statis-
tics range from O to 1. When the sum of the correlation
coefficients is relatively large compared to the sum of the
partial correlation coefficients, high values (approaching
1) are obtained. There are likely to be patterns of correla-
tion in the data in this situation, meaning that a principal
component analysis might be an appropriate technique to
use. Specifically, values greater than 0.5 are generally
considered acceptable, while values between 0.7 and 0.8
are considered good, and values between 0.8 and 0.9 are
considered outstanding.

Results

Tables 1 and 2 contained detailed descriptive information
about the characteristics of respondents. As shown in
Table 1, only a small percent (8%) of the survey respon-
dents were females. The survey reflects the paternalistic
nature of Ethiopian households, with males accounting for
the major share of the respondents, despite the fact that
women and children are the most vulnerable in terms of
food insecurity. In terms of religion, Orthodox Christians
followers accounted for 83% of the respondents, while
only 15% of the respondents had no access to formal
literacy. Out of all the sample respondents, only 20% of
them had received remittance payments from someone
who was either in Ethiopia or elsewhere in the world.

As shown in Table 2, the average age of sample
respondents was 42 and came from a family of four
members. The average monthly household income is
about 4700 Ethiopian Birr, but nearly 70% of the sample
households received significantly less than this income.

Based on the important sociodemographic characteris-
tics of study participants, we conducted a sub-sample
analysis and comparisons as reported in Figure 1. The
gender and education sub-samples are straightforward.
The income sub-samples are generated by grouping data
into categories.

We must first engage the interests of customers in order
to help them understand food system issues and make
informed decisions. To identify widely held consumer

3886

Dove!

Risk Management and Healthcare Policy 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Mengesha

Table | Frequency Distribution of the Study Sample (N = 187)

Category Description Percent Cum. Percentage
Gender Male = | 92 92
Female = 0 8 100
Marital Status Married = | 91 91
Otherwise = 0 9 100
Education Primary Education & Above = | 85 85
No formal education = 0 15 100
Religion Orthodox Christian = | 83 83
Otherwise = 0 17 100
Remittances Household receives remittance income = | 20 20
Otherwise = 0 80 100
Notes: Source: The food choice survey of ANRS urban households conducted in 2017; data from Mengesha'®.
Table 2 Summary Statistics of the Study Sample (N = 187)
Variables Description Mean Std. Dev. Min Max
Age Age of a sample participant in years 42 10 23 72
Family size Number of household members 4 2 2 9
Income Total monthly income of the household 4727 3986 1500 16,000

Notes: Source: The food choice survey of ANRS urban households conducted in 2017; data from Mengesha'®.

interests, respondents were asked to report their interest in
several relevant topics captured through nine statements
about the food system’s different topics. An outline of the
statements and the distribution of the Likert scale
responses to each are presented in Table 3 below.

It is clear that survey respondents reported the most
interest in the safety, nutrition, sustainability, and stability
of their food and the environmental impacts of how their
food was produced.

The results have important policy and educational
implications. By framing socially important subjects
around problems that are more likely to be of concern to
the target audience, it is possible to draw people in and
help them build connections between them. Food safety
and nutrition are universally appealing issues that are often
addressed by health extension programs. Many people,
however, are concerned about the potential implications
of their food production (eg, effects on the environment,
etc.). As a result, interventions should consider whether
consumers are interested in a more in-depth discussion or
exploration of these topics.

Furthermore, we find that the nine statement variables
are highly correlated (the average correlation coefficient is

0.436). As a result, we reduce the household responses to

these statements into a few essential topics using principal
components analysis. The principal components analysis
attempts to find components that account for most of the
variation among these variables. Table 4 provides a more
detailed description of the principal components analysis
Table 5

Eigenvalues for each of the nine components.

and the corresponding results. shows the

We see that the three components explain 66% of the
variation in the data.

For the purpose of running a PCA is to reduce the set
of variables down, a criterion for selecting the optimal
number of components that is smaller than the total num-
ber of items would be helpful. Thus, following the Kaiser
rule that states that only components that take an
Eigenvalue larger than one should be retained, we retained
these three components. We see that the first three compo-
nents under Table 5 have an eigenvalue greater than 1.
This result is confirmed by the Scree Plot of the
Eigenvalues in Figure 2, which plots the eigenvalue
(total variance explained) by the component number.”'

Generally, the first component has the highest total
variance, and subsequent components have decreased
impact on the scores. In the scree plot curve, an

Eigenvalue of one represents the marking point where it
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Figure | Distribution of observations in different sub-samples (N = 187).

Category

Notes: Source: The food choice survey of ANRS urban households conducted in 2017; data from Mengesha'®.

is not helpful to continue further component extraction.
The scree plot showed an abrupt flattening of the curve
(slower reduction in the eigenvalues) after the third com-
ponent signifying that the subsequent components are not
crucial to the analysis. Thus, using the scree plot, we also
retained the first three components.

Columns 1, 2, and 3 in Table 4 give the principal
component loadings based on the first three components.
In column 4, the Kaiser-Meyer-Olkin (KMO) sampling

adequacy measure is shown. The Kaiser-Meyer-Olkin
(KMO) sampling adequacy test justifies the factor analy-
sis, as all KMO values are effectively greater than 0.5,
suggesting that the nine statement variables are indeed
measuring a familiar construct.

Component 1 reflects the idea captured by four state-
ments: How far your food travels from where it is grown,
the environmental impacts of your food, the treatment of
animals involved in the production of your food, and the

Table 3 Food System Statements and the Distribution of the Responses, % (N = 187)

Statements Never Little Somewhat Much Totally
Interested Interested Interested Interested Interested

How safe your food is 3.21 4.28 14.97 32.62 44.92
The sustainability and stability of the food supply 4.28 3.21 16.58 31.02 44.92
How nutritious your food is 2.14 5.88 22.99 36.36 32.62
The environmental impacts of your food 9.09 16.04 18.18 33.69 22.99
The influence of large corporations on food production and marketing 8.56 21.39 18.18 34.76 17.11
The working conditions of those who grow, make, or sell your food 26.74 21.93 16.58 19.79 14.97
The treatment of animals involved in the production of your food 21.93 19.25 14.97 29.95 13.9
The wages or salaries of workers who grow, make, or sell your food 31.55 17.11 23.53 22.46 535
How far your food travels from where it is grown 24.06 16.58 29.41 25.13 4.8l

Notes: Source: Author’s calculation based the food choice survey of ANRS urban households conducted in 2017; data from Mengesha's.
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Table 4 Principal Component Loadings and Measure of Sampling Adequacy

Statement | 2 3 3
Compl Comp2 Comp3 Kaiser-Meyer-Olkin Measure

How far your food travels from where it is grown 0.34 -0.12 0.27 0.77
How nutritious your food is 0.22 0.47 0.35 0.62
How safe your food is 0.17 0.60 0.15 0.58
The environmental impacts of your food 0.38 0.29 -0.35 0.74
The influence of large corporations on food production and marketing 0.35 0.12 —-0.60 0.74
The treatment of animals involved in the production of your food 0.40 —0.11 -0.23 0.85
The wages or salaries of workers who grow, make or sell your food 0.36 —-0.42 0.21 0.70
The working conditions of those who grow, make or sell your food 0.42 -0.34 0.08 0.71
The sustainability and stability of the food supply 0.28 0.07 0.45 0.79
Overall 0.72

Notes: Source: Author’s calculation based on the food choice survey of ANRS urban households conducted in 2017; data from Mengesha.'® The numbers in boldface in the

table show statistically significant factor loadings.

Table 5 Principal Components and Eigenvalues

Components Eigenvalue Proportion
Component | 3.098 0.344
Component 2 1.808 0.201
Component 3 1.015 0.113
Component 4 0.858 0.095
Component 5 0.685 0.076
Component 6 0.499 0.056
Component 7 0419 0.047
Component 8 0.348 0.039
Component 9 0.269 0.030

Notes: Source: Author’s calculation based on the food choice survey of ANRS
urban households conducted in 2017; data from Mengesha'®.

working conditions of those who grow, make or sell your
food. All these factors are related to the external impacts
of food systems, and they appear to be consistent in their
content.

The statements related to food safety, food nutrition,
and the wages or salaries of workers who grow, make or
sell food are loaded in component 2. Food safety and
nutrition have positive coefficients, whereas workers’
wages or salaries, who grow, make or sell food, have a
negative factor loading.

Component 3 captures two factors: the influence of
large corporations on food production and marketing and
the food supply’s sustainability and stability. This compo-
nent indicates the impact of other bodies and the sustain-
ability of the food supply.

Conclusion
The study of food system topics allows researchers to
to determine the

use market research techniques

feasibility and commercial viability of new products,
as well as to establish new methods for trying to bridge
information gaps across producers and consumers. The
following conclusions were drawn from the data analy-
sis and findings of our study. The most determinant
factors in consumers’ choice of retail outlets are the
availability of healthy foods, food safety, a wide variety
of foods offered, prices of food products, and conveni-
ence/nearby location. The study population clearly
shows that consumers are interested in in shifting the
direction of the food system to one that prioritizes the
safety, nutrition, sustainability, and stability of their food
and the environmental impacts of how it was produced.
The principal component analysis is used to identify the
most important topics of interest to customers.
Accordingly, external impacts of food systems, food
safety, food nutrition, influence of other bodies on the
food system, and food supply sustainability are the areas
that invite the intervention of stakeholders to improve
the household dietary practices.

Producers who care about environmental sustainability
and/or social values might use this information to adjust
their production and marketing decisions to align with the
food system topics that consumers identified in this study.
Besides, more substantial improvements in the food sys-
tem could be stimulated by greater participation of both
producers and consumers in food system planning.
Furthermore, incorporating additional explanatory vari-
ables and alternative food system measures may help in
the development of a more sophisticated representation of
food and nutrition security dynamics in developing

countries.
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Figure 2 Scree plot of Eigenvalues after PCA.

Notes: Source: Author’s calculation based on the food choice survey of ANRS urban households conducted in 2017; data from Mengesha's.
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ing them. Anonymity was used to maintain data
confidentiality by avoiding any personal identifiers. As a
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