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Abstract: Food environments in Africa are changing rapidly, with modern retailers—such as
supermarkets, hypermarkets, and fast-food restaurants—gaining in importance. Changing food
environments can influence consumers’ food choices and dietary patterns. Recent research has
suggested that the growth of supermarkets leads to more consumption of processed foods, less healthy
diets, and rising obesity. However, relatively little is known about what type of consumers actually
use modern supermarkets and to what extent. Moreover, focusing only on supermarkets may be
misleading, as most consumers obtain their food from various modern and traditional retailers.
We add to the literature by examining relationships between consumers’ socioeconomic status,
use of different modern and traditional retailers, and dietary patterns. The analysis uses household
survey data from urban Zambia. Results show that two-thirds of the households use modern and
traditional retailers simultaneously, but that richer households are more likely than poorer ones to
use supermarkets and hypermarkets. Use of modern retailers is positively associated with higher
consumption of ultra-processed foods, after also controlling for income and other socioeconomic
factors. However, the use of traditional stores and kiosks is also positively associated with the
consumption of ultra-processed foods, suggesting that modern retailers are not the only drivers of
dietary transitions.
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1. Introduction

Food systems in developing countries have been evolving rapidly in the last few decades,
with a growing role played by modern retailers such as supermarkets, hypermarkets, convenience
stores, and fast-food restaurants [1-4]. The modernization of food systems is largely driven by
consumer preference changes resulting from urbanization, income growth, and globalization [5-9].
However, at the same time consumer preferences and demand may also be shaped by changing
food environments [10-12]. For example, a shift from traditional markets to modern supermarkets
and hypermarkets has effects on the types of food offered, as well as on food variety, food prices,
and shopping atmosphere, all of which may influence consumer choices [3,13-15]. Understanding the
links between changing food environments and food consumption patterns is important to promote
food security and healthy diets. This is especially true in Africa, where poverty and undernutrition are
still widespread, but where being overweight and obesity are also on the rise [16-18]

Available research suggests that the modernization of food retailing may make calories more
affordable for urban consumers but—at the same time—may foster the nutrition transition towards more
highly processed foods that are rich in fat, sugar, and salt, but contain low amounts of micronutrients
and other ingredients for healthy nutrition [1,12,19,20]. Recent studies with data from different
countries in Africa, Asia, and Latin America suggest that the growth of supermarkets may contribute to
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increased consumption of processed foods and a higher body mass index (BMI), after also controlling
for household income [13,18,21-24]. However, especially in Africa, relatively little is known about
what type of consumers actually use modern supermarkets and to what extent. Moreover, focusing
only on supermarkets may be misleading, as most consumers obtain their food from various modern
and traditional retailers [8,25-27].

Here, we add to the existing literature by analyzing more explicitly the associations between
household socioeconomic status, the use of different types of retailers, and dietary patterns in urban
Africa. In particular, we use household survey data from urban Zambia to analyze what type of
socioeconomic characteristics are associated with the choice of modern and traditional food retailers,
and to what extent the use of different retailers is associated with the consumption of processed and
unprocessed foods, and products belonging to different healthy and unhealthy food groups. To our
knowledge, this is the first study that looks into these issues with detailed data from Africa.

Zambia is an interesting empirical setting for this analysis, because it has recently experienced
rapid growth of supermarkets, hypermarkets, and other modern retailers [5]. Moreover, Zambia is
experiencing a triple burden of malnutrition, where undernutrition and micronutrient malnutrition
coexist with rising overweight and obesity [17,28]. Hence, our results may help to project how diets
evolve with further changes in retail environments and what type of policy responses might be useful.
We expect that the insights from Zambia can be useful also for other countries in Africa, where the
modernization of the food retail sector is still in its earlier stages.

The rest of this paper is organized as follows. Section 2 provides an overview of the most
important types of modern and traditional food retailers in Zambia. Section 3 explains materials and
methods, including a description of the household survey, the measurement of key variables, and
the econometric models used. Section 4 presents and discusses the results, while Section 5 provides
the conclusions.

2. Modern and Traditional Food Retailers in Zambia

Food retail environments in many African countries have been changing rapidly during the last
20 years, with a considerable growth of modern retailers such as supermarkets and hypermarkets [5,29].
Zambia is one of the countries in the Southern African region with particularly high growth rates
of modern retailers [29,30]. For instance, our own review of internet sources supplemented by key
informant interviews in the local context revealed that the number of large shopping malls in Lusaka
City increased from one in 1995 to 25 in 2018 (Table S1 in the Supplementary material). These
shopping malls with a big variety of shops are also the main locations of supermarkets, hypermarkets,
and fast-food restaurants. Most of these modern retailers are almost homogenous in product offerings
across countries in Africa. For instance, supermarket retail giant like Shoprite; Africa’s largest food
retailer is operating more than 2738 outlets in 15 African countries (Angola, Botswana, Democratic
Republic of Congo, eSwatini, Ghana, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia,
Nigeria, South Africa, Uganda and Zambia) [31]. Smaller supermarkets and convenience stores are also
found in other locations. In the following, we characterize the main types of modern food retailers that
we also use in the empirical analysis below. We characterize the most important types of traditional
food retailers as well. An overview of the key characteristics of each type of retailer is shown in Table 1.
The classification builds on criteria similar to those used in previous studies [22,24,25], partly adjusted
to the local context based on key informant interviews.
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Table 1. Key characteristics of different food retailers in Lusaka City, Zambia.
Modern Retailers Traditional Retailers
Characteristic ~ .
Hypermarket Supermarket Convenience Store Fast-Food Grocery Store  Traditional Market Roadside Market Nelgh'borhood
Restaurant Kiosk
. . . . . . Small shopping Big shopping mall Very small Traditional Formal or informal
Typical location ~ Big shopping mall Big shopping mall mall or gas station shopping mall marketplace Informal stall stall
Floor space (m?) >200 100-200 <100 10-30 10-70 1-10 1-5 1-5
MOdfill?S cash 4-15 4-10 <4 <4 None None None None
. . . . . Over the
Service type Self-service Self-service Self-service Pressing order counter Over the counter Over the counter Over the counter
Credit facility No No No No Possible Possible Possible Possible
Prpmohqns Often Often Often Often Very rare No No No
via media
Lo Occasional (e.g., Occasional (e.g., Occasional (e.g., Occasional (e.g.,
Price discounts month ends) month ends) month ends) month ends) Very rare No No No
Prl.ce. No No No No No Often Often Often
negotiation
Large variety of Large variety of Limited variety of Only fast food . . Fairly large variety Fairly large Fairly large variety
Limited variety . ;
food and non-food food and non-food food and non-food products and of legumes, cereals, variety of fruits of legumes, cereals,
of food products
products products products beverages vegetables and vegetables vegetables
Large variety of Large variety of Limited variety of . .
Product range fruits and fruits and fruits and le\l,fde;iﬂ:y of
vegetables vegetables vegetables &
Limited variety of .
Frozen, canned, and  Frozen, canned, and frozen and canned Sometimes
cooked food cooked food oze ?00 dca ¢ cooked food
L Small to very Very small to
Packaging size ~ Small to very large ~ Small to very large ~ Small to very large large Small to large Very small to small small Very small to small
Repacking No No No No No Often Often Often
Key actors Game Stores, Shoprite, PicknPay, Numerous DIe_{)L:JI;iriisLli?znz/a Numerous Soweto, Compound Numerous Numerous
(examples) Cheers, Choppies ~ Food Lover’s, Spurs ! Markets

KFC, KEG
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The largest modern retailers are hypermarkets with a floor space of more than 200 m?. The main
hypermarket chains in Lusaka are Game Stores, Cheers, and Choppies. Supermarkets are similar
to hypermarkets, but are smaller with 100-200 m? of floor space. Major supermarket chains in
Lusaka include Shoprite and PicknPay, among others. Both hypermarkets and supermarkets are
self-service stores with a wide range of fresh and processed products, including chilled and frozen
foods. Convenience stores also belong to the category of modern retailers. They are also self-service in
nature but are smaller (<100 m?) and offer a more limited range of food products.

Finally, we include fast-food restaurants—such as Hungry Lion, Debonairs Pizza, and KFC—in
the group of modern retailers (Table 1).

Traditional food retailers include grocery stores, traditional markets, roadside markets, and
neighborhood kiosks (Table 1). None of the traditional retailers have self-service options, all providing
over-the-counter services. Traditional retailers are mostly owner-operated and do not belong to larger
chains. Customers can negotiate prices to some extent and can usually also buy foods on credit. The
range of products and brands offered by traditional retailers is smaller than that offered by modern
retailers. Packaging sizes are also smaller. Sometimes traditional retailers repackage foods such as
sugar, flour, or cooking oil, into very small packets, which are particularly demanded by poor customers.
Traditional retailers rarely sell frozen and chilled foods, mostly due to lack of refrigeration facilities.

3. Materials and Methods

3.1. Household Survey

The data used in this study were collected through a household survey in Lusaka, the capital
city of Zambia, between April and July 2018. We surveyed a total of 475 households using a
two-stage random sampling procedure. At the first stage, we purposively selected 14 compounds
within Lusaka urban. These compounds were selected based on the locations of major shopping
malls as well as information provided by the City Council on mean income levels in the different
compounds. Based on population distributions, we selected four compounds with high mean income
levels (Avondole, Chalala, Kabulonga, Woodlands), four compounds with medium income levels
(Chelston, Chilenje, Kabwata, PHI), and six compounds with low income levels (Chawama, Chazanga,
Gardens, Kalingalinga, Kaunda Square, Ng’ombe). At the second stage, depending on compound size,
we randomly sampled around 34 households from each compound for study participation. The spatial
distribution of selected compounds and households is shown in Figure S1 in the Supplementary
material. The sample should be fairly representative of households in the urban parts of Lusaka.

In each of the sample households, we carried out a face-to-face interview with the household head
or another adult responsible for food purchase decisions. The computer-aided structured interviews
were conducted in the local language by a small team of interviewers that we recruited, trained,
and supervised. The questionnaire that we had developed for this purpose captured general economic
and socio-demographic information of the household and its members. Food consumption data were
collected through a 7-day household-level recall, using a detailed list of food items typically consumed
in the local setting. In addition to food quantities and expenditures, we also collected data on the
processing level and the source of each food item, focusing particularly on the different modern and
traditional retailers. These data were used to construct various key variables, as discussed below.

3.2. Measurement of Key Variables

We are interested in analyzing the relationship between socioeconomic characteristics and use of
different retailers. Socioeconomic characteristics of interest include household income levels, education,
gender, and age of the household head, household size and structure, ethnicity, religion, car ownership,
among others. Previous research showed that these characteristics can influence the decision of which
retailers to use [13,15,22-24,32]. The use of different retailers is measured through a set of dummy
variables capturing whether or not the household purchased any food from a particular type of retailer



Sustainability 2019, 11, 4306 50f 18

during the 7-day recall period. In addition to the retailer dummies, we also examine the share of the
total household food budget spent in different retail outlets.

We are also interested in analyzing associations between the use of different retailers and dietary
patterns. One way of looking at dietary patterns is through classifying all food items consumed
by their level of processing. We differentiate between unprocessed foods, primary processed foods,
and ultra-processed foods [24]. For these three processing levels, we calculate household expenditures
and food expenditure shares. Unprocessed foods include wholegrain cereals and pulses, fresh fruits
and vegetables, eggs and fresh milk, among others. Primary processed foods include milled cereals
and fresh meat and fish. Ultra-processed foods include bread, pasta, dairy products, sausages and meat
products, soft drinks, sweets, and other ready-made dishes and snacks (Table S2 in the Supplementary
material). Ultra-processed foods are generally considered less healthy than unprocessed foods, because
they often have high sugar, fat, and salt contents, and low fiber and micronutrient contents. Research
has shown that high consumption of ultra-processed foods is associated with obesity and increased
risks of chronic diseases such as coronary heart diseases, stroke, and diabetes [17,28,33,34]. Separate
indicators of dietary patterns that we use are the quantities of different food groups consumed by
the households during the 7-day recall period. We use the following food groups: cereals and
tubers, legumes, fruits, vegetables, meat and fish, dairy products, eggs, oils and fats, and sugar
and sugar-sweetened beverages. While the last two food groups are considered as rather unhealthy,
the others contain important nutrients and can therefore contribute to healthy nutrition.

3.3. Statistical Analysis

We start the analysis by calculating descriptive statistics for the use of modern retailers and
dietary patterns and comparing between households of different socioeconomic status. For this
purpose, we subdivide the sample into three groups of almost equal size, namely the lower, middle,
and upper income terciles. In addition, we use regression models to analyze the associations of interest
more formally.

To analyze the socioeconomic factors that influence the use of different types of retailers, we
estimate models of the following type:

FR; = a + ﬁ’Xl‘ + & 1)

where FR; is a vector of the types of food retailers that household 7 used during the 7-day recall period,
X; is a vector of socioeconomic variables, and ¢; is a random error term. FR; is measured through a
set of dummy variables, one for each of the modern and traditional retailers considered, so that we
use a probit specification to estimate Equation (1). Households can use more than one type of retailer,
and the decisions for different retailers are likely correlated. We use a multivariate probit model to
account for possible error correlation between the equations for different retailers [35].

Next, we analyze how far the use of particular retailers is associated with more or less healthy
dietary patterns by estimating regression models of the following type:

DP; =y + &§'FRS; + p/Xi + u; 2)

where DP; characterizes the observed dietary pattern of household i, and u; is the random error term.
FRS; is a vector of variables representing the food expenditure shares of each of the retailers, and X; is
a vector of socioeconomic characteristics. In one set of regressions, DP; will characterize expenditures
for foods with different processing levels, while in another set of regressions DP; will characterize the
consumption of different healthy and unhealthy food groups.

For the processing level equations, we use an ordinary least squares (OLS) estimator. As error term
correlation between the different equations is possible, we also use a seemingly unrelated regression
(SUR) estimator to compare the results. Furthermore, in addition to estimates with the full sample,
we estimate separate models for households below and above the poverty line, as the role of modern
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retailers may potentially differ by socioeconomic status. For the food group equations, we use a
Tobit estimator, because the consumption quantities are left-censored at zero. To account for the
heterogeneity among the sampled households, for all models, standard errors are clustered at the level
of city compounds.

We start estimating the models in Equation (2) by only considering one food retailer in FRS;,
namely supermarkets. This is similar to previous studies that have analyzed the effects of supermarkets
on diets and nutrition [13,22-24,32]. However, conclusions based on such models that only consider
the use of supermarkets may be incomplete, as households typically use various types of retailers.
To demonstrate this, we re-estimate the same models with all types of retailers included. We note that
the use of food retailers (vector FRS;) is endogenous, so the estimated 0 coefficients from Equation (2)
should not be interpreted as causal effects. Using instruments to deal with possible endogeneity bias
would be possible in principle, but is difficult in our case, with a total of eight endogenous variables.
We were unable to identify eight valid instruments, which is why we interpret the estimated coefficients
only in terms of associations.

4. Results and Discussion

4.1. Household Socioeconomic Characteristics

Table 2 shows summary statistics for selected household socioeconomic variables (additional
variables are shown in Table S3 in the Supplementary material). Average annual per capita incomes
range from US$ 410 in the lowest tercile to more than US$5,000 in the highest tercile. Twenty-seven
percent of the sample households fall below the international poverty line of US$1.90 per capita in
purchasing power parity terms [36]. We observe large differences between the income terciles in terms
of education, occupation, and car ownership. While only 3% of the households in the lowest tercile
own a car, in the highest tercile the share is 60%.

Table 2. Socioeconomic characteristics and food consumption patterns.

By Income Tercile

Full Sample
Lowest Middle Highest
Socioeconomic characteristics
Household income (US$/year) 10691.40 1855.67 7548.14 22920.93
(12163.16) (1036.68) (2134.58) (14347.06)
Household size (members) 4.52 4.53 4.47 4.56
(1.63) (1.79) (1.66) (1.43)
Male household head (dummy) 0.53 0.46 0.49 0.65
(0.50) (0.50) (0.50) (0.48)
Education of household head 12.03 948 11.88 14.77
(dummy)
(3.93) (3.62) (3.46) (2.71)
Office job (dummy, any household 045 0.10 051 0.74
member)
(0.50) (0.30) (0.50) (0.44)
Car ownership (dummy) 0.28 0.03 0.21 0.60
(0.45) (0.16) (0.41) (0.49)
Food consumption
Cereals and tubers (kg/week) 11.88 11.23 11.45 12.97
(5.20) (5.48) (4.56) (5.38)
Legumes (kg/week) 1.22 1.27 1.34 1.03
(1.59) (1.55) (1.83) (1.34)
Fruits (kg/week) 0.28 0.22 0.26 0.37
(0.82) (0.73) (0.83) (0.89)
Vegetables (kg/week) 4.22 4.36 4.57 3.70

(3.74) (3.78) (3.87) (3.52)




Sustainability 2019, 11, 4306

Table 2. Cont.

By Income Tercile

Full Sample
Lowest Middle Highest

Meat and fish (kg/week) 4.81 3.38 4.85 6.24
(3.45) (2.86) (3.24) (3.64)

Dairy products (kg/week) 0.61 0.25 0.48 1.11
(1.27) (0.65) (1.01) (1.74)

Eggs (kg/week) 0.44 0.28 0.34 0.69
(0.77) (0.64) (0.67) (0.92)

Oils and fats (kg/week) 0.69 0.65 0.72 0.70
(0.60) (0.58) (0.60) (0.62)

Sugar, sweetened beverages

8 (kg/week) 8 1.68 1.28 1.65 2.13

(2.59) (1.99) (2.31) (3.26)
Food expenditures
Total weekly food expenditure

(ZMW/capita) 112.46 96.32 115.61 125.69
(62.98) (65.99) (59.37) (60.18)

Unprocessed foods (%) 0.25 0.29 0.25 0.20
(0.14) (0.16) (0.13) (0.12)

Primary processed foods (%) 0.40 0.35 0.40 0.45
(0.17) (0.18) (0.17) (0.15)

Ultra-processed foods (%) 0.35 0.36 0.35 0.35
(0.14) (0.14) (0.14) (0.12)

Observations 475 159 160 156

Notes: Mean values are shown with standard deviations in parentheses. ZMW, Zambia Kwacha (local currency).
The average exchange rate was ZMW 9.87 = US$ 1 in mid-2018. Descriptive statistics of additional variables are
shown in Table S3 in the Supplementary material.

The middle and lower parts of Table 2 show food consumption patterns. The average consumption
of cereals, tubers, and legumes does not differ much between the three income terciles, whereas the
consumption of most of the other food groups increases considerably with income, as one would
expect. Noteworthy is the very low consumption of fruits in all three income terciles. Many of the
households consume fruits only occasionally. In terms of processing levels, for the sample as a whole,
25% of the food expenditures are for unprocessed foods, 40% for primary processed foods, and 35% for
ultra-processed foods. Strikingly, the expenditure share for ultra-processed foods does not increase
with income, emphasizing that the purchase and consumption of these types of foods are very common
for all types of households in Lusaka City.

4.2. Role of Modern and Traditional Retailers

Table 3 shows the proportion of households using the different modern and traditional retailers.
This refers to the sources of the foods consumed during the 7-day recall period used in the household
survey. While the regular use of hypermarkets and fast-food restaurants is relatively low, the majority
of all households (73%) used supermarkets. Even more (76%) used at least one of the modern food
retailers. As expected, the use of modern retailers increases considerably from the lowest to the highest
tercile. In the highest tercile, almost all households used at least one of the modern retailers. Most
households in all income terciles used more than one type of retailer during the 7-day recall period.
Two-thirds used both modern and traditional retailers.

Figure 1 shows that the average frequency of traditional retailer use is higher than that of modern
retailer use. Many households make one larger purchase in a supermarket or hypermarket once a
week and then purchase additional foods from traditional retailers whenever needed during the week.



Sustainability 2019, 11, 4306 8 of 18

Table 3. Proportion of households using different modern and traditional retailers.

By Income Tercile

Full Sample
Lowest Middle Highest
Modern retailers
Hypermarkets 0.05 0.01 0.04 0.12
Supermarkets 0.73 0.48 0.78 0.92
Convenience store 0.12 0.12 0.09 0.16
Fast-food restaurant 0.02 0.01 0.01 0.04
Traditional retailers
Grocery stores 0.45 0.64 0.43 0.28
Traditional market 0.73 0.70 0.74 0.74
Roadside market 0.36 0.54 0.33 0.20
Neighborhood kiosk 0.20 0.17 0.20 0.23
Observations 475 159 160 156
70 4
60 A

O Modern retailers

B Traditional retailers
50 A

40 A

30 4

Share of households (%)

20 4

10 A

N N N\

Never Once Twice Three or more times

Number of times used per week

Figure 1. Frequency of use of modern and traditional retailers in Lusaka City.

The finding that many consumers use both modern and traditional retailers is consistent with a
recent study for Nairobi [25] and also with theoretical predictions for a setting with large socioeconomic
heterogeneity [8]. The use of some traditional retailers decreases with rising household income, which
is especially true for grocery stores and roadside markets. In contrast, the use of traditional markets
and kiosks does not decrease with rising income (Table 3).

Figure 2 shows the distribution of household food expenditure shares by type of retailer. For the
sample as a whole, 42% of the food expenditures are made for purchases from modern retailers. This is
very high when compared to most other African countries, even when only looking at urban areas [7].
The rest of the household food budgets are spent (58%) in traditional retail outlets. Notable differences
are observed between the three income terciles. While households in the highest tercile make 63%
of their food expenditures in modern retailers, for households in the lowest tercile this share is only
around 20%. This is in line with [25,37] who found that poor households use modern retailers less
extensively than rich households in Kenya and Vietnam, respectively. Among the modern retailers,
supermarkets account for the lion’s share of food expenditures for all households in Lusaka.
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Figure 2. Household food expenditure shares spent in different retail outlets in Lusaka City.

4.3. Factors Influencing the Use of Modern Retailers

We now look at the estimation results from the multivariate probit model to analyze factors
influencing the household decision regarding whether or not to use particular types of retailers
(see Equation (1) above). Average estimated marginal effects are shown in Table 4. Household income
has a positive effect on the likelihood of using modern supermarkets and hypermarkets and a negative
effect on the likelihood of traditional grocery stores and roadside markets, also after controlling for a
number of other household characteristics. As mentioned earlier, occasionally, many households make
one larger purchase in a modern retailer and often buy smaller food quantities from a traditional retailer
(e.g., see Figure 1). In contrast, and consistent with the descriptive statistics above, the likelihood of
using traditional markets and kiosks does not decrease with rising income. The use of traditional
kiosks even increases when household income rises.

Education also affects the use of modern supermarkets positively. Similarly, more education tends
to increase the use of fast-food restaurants. This latter result may be surprising, because fast food
dishes are typically not very healthy, and better-educated households are generally expected to know
more about healthy nutrition. On the other hand, education may also be a proxy of more exposure to
global influences and lifestyles, which may contribute to a certain preference for westernized diets.
Furthermore, better-educated consumers are often more conscious about food safety issues. In many
developing countries, modern retailers and restaurants are perceived to fulfill higher food safety
standards than their traditional counterparts [38—-41]. This could also explain why households with
more education are significantly less likely to use traditional grocery stores, roadside markets, and
kiosks. For instance, each additional year of schooling reduces the likelihood of purchasing food from
a roadside market by 2.8 percentage points.
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Table 4. Factors influencing the use of different food retailers (multivariate probit model).

10 of 18

Modern Retailers

Traditional Retailers

Hvpermarket  Supermarket Convenience Fast-Food Grocery Traditional Roadside Neighborhood
yp P Store Restaurant Store Market Market Kiosk
Income (log) 0.031 ** 0.063 *** 0.027 0.011 —0.045 ** 0.015 —0.043 ** 0.072 ***
(0.015) (0.017) (0.018) (0.009) (0.022) (0.022) (0.021) (0.022)
Household size —-0.004 —0.031 ** 0.019* 0.009 * 0.054 *** 0.017 0.044 *** —0.001
(0.009) (0.012) (0.011) (0.005) (0.016) (0.016) (0.015) (0.026)
Education (years) —0.002 0.025 *** —-0.007 0.006 ** —0.021 *** 0.000 —0.028 *** -0.012 %
(0.005) (0.006) (0.005) (0.003) (0.007) (0.007) (0.007) (0.006)
Age (years) 0.000 0.000 0.001 —-0.001 —-0.002 —-0.001 —-0.002 0.001
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Male (dummy) 0.007 —0.088 ** 0.022 —0.008 0.105 ** 0.009 0.168 *** 0.091 **
(0.023) (0.035) (0.032) (0.015) (0.044) (0.041) (0.043) (0.038)
Office job (dummy) 0.004 0.109 ** -0.015 —-0.033 % —-0.072 0.123 ** —0.125 ** —0.100 **
(0.027) (0.043) (0.038) (0.018) (0.052) (0.053) (0.051) (0.046)
Car ownership (dummy) 0.054 ** 0.157 *** 0.086 ** 0.010 —0.124 ** —0.113 ** 0.008 -0.012
(0.024) (0.058) (0.038) (0.017) (0.056) (0.054) (0.054) (0.048)
Adolescents (dummy) 0.014 0.053 —-0.003 0.010 -0.017 0.050 —-0.060 0.043
(0.022) (0.037) (0.034) (0.015) (0.046) (0.045) (0.045) (0.040)
Children (dummy) —-0.002 -0.019 0.015 0.011 0.030 0.061 0.009 0.016
(0.022) (0.040) (0.034) (0.016) (0.048) (0.046) (0.046) (0.042)
Chewa (dummy) —-0.035 -0.011 —0.008 -0.176 0.107 * —0.024 —-0.098 0.007
(0.047) (0.050) (0.048) (6.286) (0.064) (0.063) (0.062) (0.055)
Tonga (dummy) 0.058 ** —0.118 ** 0.067 0.008 0.005 0.005 —-0.057 —-0.008
(0.024) (0.048) (0.041) (0.017) (0.058) (0.060) (0.056) (0.050)
Catholic (dummy) 0.039 * —0.089 ** 0.052 0.020 0.078 0.036 —0.041 0.067
(0.023) (0.039) (0.033) (0.016) (0.049) (0.047) (0.047) (0.041)
Seventh Day Adventist (dummy) -0.017 0.031 —-0.059 0.001 0.010 0.083 —-0.049 —-0.007
(0.028) (0.053) (0.049) (0.014) (0.060) (0.063) (0.059) (0.058)

Notes: Average marginal effects are shown with standard errors in parenthesis. Number of observations = 475. Log pseudo likelihood = —1460, and Wald x? (104) = 364. Bemba and
Protestant are used as a reference group for ethnicity—Chewa and Tonga, and religion status—Catholic and Seventh Day Adventist, respectively. * significant at the 10% level; ** significant
at the 5% level; *** significant at the 1% level.
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The other results in Table 4 show that household size has a negative effect on using supermarkets
and a positive effect on using traditional grocery stores and roadside markets. These results are
probably related to shop opening hours and convenience. Supermarkets and hypermarkets have
longer and more reliable opening hours than most traditional retailers. Furthermore, given the wide
variety of products offered in supermarkets and hypermarkets, one-stop shopping is easily possible,
which is much less the case for traditional retailers. These conditions make supermarkets particularly
convenient for people with time constraints. In larger households, time constraints may be less
severe, at least for some household members, so that the use of traditional retailers is more easily
possible. Time constraints could also explain why people with an office job are more likely to use
supermarkets and less likely to use roadside markets and kiosks. Also in line with this, is the fact that
male-headed households are less likely to use supermarkets and more likely to use traditional retailers
than female-headed households. Female household heads are typically the main income earners of the
family and the main homemakers simultaneously, which means that only a small amount of time is
available for shopping.

Other socioeconomic characteristics that seem to influence the choice of modern and traditional
retailers include car ownership, ethnicity, and religion (Table 4). Car ownership increases the likelihood
of using modern retailers and decreases the likelihood of using traditional retailers. This is unsurprising,
given that most of the supermarkets and hypermarkets are located in larger shopping malls that
typically also provide easy access by car and parking space. The patterns for ethnicity and religion
are probably related to geographic clustering. On average, Tonga and catholic households live more
closely to shopping malls with a large hypermarket.

The error term correlation matrix for the multivariate probit model is shown in Table 54 in
the Supplementary material. The null hypothesis of zero correlation between the equations for the
different retailers is rejected, suggesting that the multivariate probit specification is preferred over
separate single equation probit models. The correlation coefficients shown in Table S4 can also
be interpreted economically. A positive correlation means that consumers use both retailers in a
complementary way. This is observed, for instance, between hypermarkets and modern convenience
stores. While the former are used for making large-quantity purchases, the latter are used for making
complementary smaller purchases. A positive correlation is also observed between traditional grocery
stores and neighborhood kiosks. On the other hand, we also observe negative correlations, for instance
between modern supermarkets and traditional grocery stores, indicating that these types of retailers
are rather considered substitutes. Both offer a similar range of products, but the variety in modern
supermarkets is larger. These results indicate that traditional grocery stores may suffer the most from a
shrinking customer base with the continued expansion of modern supermarkets. Other traditional
retailers—such as traditional markets and neighborhood kiosks—may also be affected negatively by
further supermarket expansion, but to a lesser extent than grocery stores. These types of competitive
relationships between modern and traditional retailers are in line with earlier observations in Asia,
Europe, and the USA [26,40,42-44].

4.4. Associations between Retailers and Food Processing Levels

We now estimate the associations between the use of different retailers and household dietary
patterns (see Equation (2) above), starting with the disaggregation of the foods consumed by processing
level. Results are summarized in Table 5 (full estimation results are shown in Table S5 in the
Supplementary material). The results in Table 5 are single-equation OLS estimates. We also used SUR
as an alternative estimator to account for possible correlation between the error terms. SUR results are
shown in Table S6 in the Supplementary material. They are very similar to the OLS estimates, only that
the SUR estimator cannot easily be combined with the cluster correction of standard errors. The upper
part of Table 5 (panel A) shows models where supermarkets are considered as the only retailer variable.
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Table 5. Associations between the use of different retailers and food processing levels.

Ultra-Processed Foods Primary Processed Foods Unprocessed Foods
(Expenditure Share, %) (Expenditure Share, %) (Expenditure Share, %)

Panel A: Only supermarkets considered

Supermarket 0.051 ** 0.043 * —0.094 =
(0.022) (0.021) (0.027)
Other covariates Yes Yes Yes
Panel B: Multiple food retailers considered
Hypermarket 0.146 * -0.018 -0.128
(0.071) (0.095) (0.091)
Supermarket 0.196 *** -0.053 —-0.143 *
(0.052) (0.075) (0.075)
Convenience store 0.293 *** —0.267 ** —0.026
(0.091) (0.110) (0.097)
Fast-food restaurant 0.611 *** —0.671 *** 0.060
(0.109) (0.091) (0.168)
Grocery store 0.217 *** —-0.043 —0.174 **
(0.055) (0.070) (0.066)
Traditional market 0.063 —-0.122* 0.058
(0.044) (0.063) (0.070)
Roadside market 0.041 —0.164 ** 0.122*
(0.054) (0.061) (0.063)
Neighborhood kiosk 0.274 *** -0.101 -0.173 *
(0.079) (0.093) (0.098)
Other covariates Yes Yes Yes
Observations 475 475 475

Notes: Ordinary least squares estimates are shown with robust standard errors clustered at compound level in
parentheses. All types of retailers are represented by the household expenditure share for this retailer. Socioeconomic
control variables are included in all models, but are not shown here, for purposes of brevity. Full estimation results
are shown in Table S5 in the Supplementary material. * significant at the 10% level; ** significant at the 5% level; ***
significant at the 1% level.

The higher the share of food expenditures made in supermarkets, the higher the consumption of
ultra-processed and primary processed foods, and the lower the consumption of unprocessed foods
(panel A, Table 5). These results are consistent with previous studies in Guatemala and Kenya showing
that the use of supermarkets contributes to a shift from the consumption of unprocessed to highly
processed foods [13,21,22]. As mentioned, the consumption of ultra-processed foods was shown to be
associated with increased risks of obesity and chronic diseases [10,33].

The picture becomes more differentiated when also considering the other modern and traditional
retailers, as shown in panel B of Table 5. The use of supermarkets (and hypermarkets) remains positively
associated with the consumption of ultra-processed foods, and the size of the association is even larger
than that evident in panel A. An increase in the expenditure share of supermarkets by 1 percentage
point increases the expenditure share of ultra-processed foods by about 0.2 percentage points.
Modern convenience stores and fast-food restaurants are also associated with higher consumption
of ultra-processed foods. Interestingly, however, the same is true for some of the traditional retailers.
For traditional grocery stores and neighborhood kiosks the size of the positive association is even
somewhat larger than for modern supermarkets and hypermarkets. These results suggest that there is
a general shift towards the consumption of ultra-processed foods that cannot be attributed to modern
retailers alone.

As a robustness check, we re-estimated the models in Table 5 by using absolute food expenditures
for the three processing levels as dependent variables instead of expenditure shares. These alternative
results also show that modern retailers as well as traditional grocery stores and kiosks are associated with
higher consumption of ultra-processed foods (Table S7 in the Supplementary material). Furthermore,
we estimated the same models by splitting the sample into poor and non-poor households, using
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the international poverty line of US$1.90 a day [36]. Results in Table S8 of the Supplementary
material suggest that the associations between the use of certain food retailers and the consumption of
ultra-processed foods are more pronounced for non-poor than for poor households. This is plausible
given that poor households’ food choices are more constrained by income limitations. However,
as was shown in Table 2, poor people also spend more than one-third of their food budget on
ultra-processed foods.

4.5. Associations between Retailers and Food Groups

Table 6 shows the associations between the use of different retailers and the consumption of
various food groups. In these models, consumption is expressed in terms of the food quantities
consumed by the household during the 7-day recall period. The upper part of Table 6 (panel A)
includes supermarkets as the only retailer variable. The estimates suggest that the use of supermarkets
is associated with higher consumption of meat, fish, and dairy products and lower consumption of
sugar, sweets, and sweetened beverages.

However, the picture changes somewhat in the lower part of Table 6 (panel B), where the other
retailers are also included as explanatory variables. The specifications in panel B show that the use of
supermarkets and hypermarkets is associated with higher meat, fish, and dairy consumption, but also
with higher consumption of sugar, sweets, and sweetened beverages. In addition, the use of modern
convenience stores is associated with higher consumption of oils and fats. The higher consumption
of animal-source products is likely related to better cooling facilities in modern retail outlets. This is
generally positive from a dietary quality and nutrition perspective, as meat, fish, and dairy products
are important sources of protein and micronutrients. Table 2 showed that the mean consumption
of meat and fish in the sample households is not very low. Very high meat consumption levels can
also be associated with negative health and environmental externalities [45]. However, more sugar,
sweets, oils, and fats may contribute to people being overweight and increasing obesity, and therefore,
worsen dietary quality and nutrition. In other words, modern retailers seem to be associated with both
positive and negative dietary effects.

Strikingly, however, mixed dietary effects are also observed for traditional retailers. On the positive
side, the estimates in Table 6 suggest that the use of traditional grocery stores and neighborhood kiosks
is associated with higher consumption of dairy products and eggs. The use of traditional markets
is associated with higher vegetable consumption. On the negative side, the use of grocery stores,
traditional markets, and neighborhood kiosks is also associated with higher consumption of sugar,
sweets, and sweetened beverages. The use of traditional markets is further associated with higher
consumption of oils and fats. These patterns suggest that the retail format and the product ranges
offered by different types of retailers do influence consumer food choices and diets, but that there is no
clear division between modern and traditional retailers. This finding is in line with the analysis of
links between food retailing and processing levels discussed above.

Another noteworthy observation from the estimates in Table 6 is that all retailers seem to be
associated with lower consumption of fruits; several of these negative associations are statistically
significant. This is surprising because consumers actually buy fresh fruits in several of the retail outlets,
especially in supermarkets, traditional markets, and roadside markets. However, some of the fruits
are also obtained from own production, and we do not include own production as an explanatory
variable. Households with own fruit production consume more fruits than households that fully rely on
purchases, which can explain the negative associations between all retailers and fruit consumption in
Table 6. Overall, the consumption of fruits is very low among the sample households from Lusaka City.

In a robustness check of the estimates in Table 6 we ran the same models, but used consumption
expressed in value terms instead of quantities as dependent variables. These alternative estimates are
shown in Table 511 in the Supplementary material. The results support the same general conclusions
only that the associations with consumption expenditures for sugar, sweets, and sweetened beverages
are not statistically significant for any of the modern and traditional retailers.
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Table 6. Associations between the use of different retailers and the consumption of selected food groups.
Food Quantity (kg/week)
Cereals and . Meat and Dairy Oils and Sugar,
Tubers Legumes Fruits Vegetables Fish Products Eggs Fats Beverages
Panel A: Only supermarkets considered
Supermarket -0.003 -0.001 -0.005 -0.001 0.015 *** 0.014 * -0.002 -0.003 —0.010 ***
(0.006) (0.005) (0.004) (0.009) (0.006) (0.007) (0.001) (0.002) (0.004)
Other covariates Yes Yes Yes Yes Yes Yes Yes Yes Yes
Panel B: Multiple food retailers considered
Hypermarket 0.025 -0.009 -0.009 0.013 0.043 * 0.053 * 0.007 0.009 0.040 ***
(0.031) (0.019) (0.018) (0.020) (0.023) (0.029) (0.006) (0.005) (0.008)
Supermarket 0.011 0.003 -0.031 ** 0.027 0.030 * 0.055 *** 0.005 0.005 0.015*
(0.018) (0.012) (0.015) (0.021) (0.016) (0.020) (0.003) (0.004) (0.008)
Convenience store 0.058 ** —0.007 —0.039 * 0.012 0.022 0.014 0.002 0.014 ** 0.020
(0.025) (0.011) (0.023) (0.019) (0.015) (0.050) (0.005) (0.006) (0.013)
Fast-food restaurant —0.100 *** 0.110 * 0.132 ** 0.105 **
(0.037) (0.062) (0.055) (0.049)
Grocery store 0.013 -0.003 —-0.030 * 0.016 0.026 0.063 ** 0.008 ** 0.005 0.028 ***
(0.016) (0.013) (0.017) (0.023) (0.016) (0.029) (0.004) (0.004) (0.007)
Traditional market 0.011 0.016 —0.033 ** 0.058 *** 0.015 0.023 0.004 0.011 *** 0.024 ***
(0.018) (0.013) (0.015) (0.015) (0.015) (0.022) (0.003) (0.004) (0.008)
Roadside market 0.010 0.012 —0.038 ** 0.038 ** 0.007 0.038 ** 0.006 0.005 0.010
(0.019) (0.013) (0.018) (0.016) (0.016) (0.015) (0.004) (0.004) (0.007)
Neighborhood kiosk 0.030 -0.013 -0.014 -0.008 -0.010 0.057 ** 0.017 *** 0.007 0.027 *
(0.027) (0.015) (0.017) (0.025) (0.019) (0.027) (0.004) (0.005) (0.015)
Other covariates Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 475 475 475 475 475 475 475 475 475

Notes: Tobit estimates are shown with robust standard errors clustered at compound level in parentheses. All types of retailers are represented by the household expenditure share for
this retailer. Socioeconomic control variables are included in all models, but are not shown here, for purposes of brevity. Full estimation results are shown in Tables S9 and S10 in the
Supplementary material. * significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.
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5. Conclusions

Many countries in Africa are experiencing a rapid modernization of their food retail sector,
with supermarkets, hypermarkets, modern convenience stores, and fast-food restaurants gaining in
importance. These changing food environments, especially in urban areas, may influence consumers’
food choices, dietary patterns, and nutrition. Previous research has suggested that the spread of
modern retailers may contribute to less healthy diets, higher consumption of ultra-processed foods,
and rising rates of overweight and obesity. However, previous studies did not pay much attention to
the question as to which socioeconomic groups use what type of retailers. Furthermore, the existing
research on diet and nutrition effects focused primarily on the role of supermarkets, without accounting
for the fact that most consumers obtain their foods from various types of retailers. We have added to
this research direction by more explicitly analyzing the associations between household socioeconomic
status, the use of different types of modern and traditional retailers, and dietary patterns. We have
collected and used data from households in Lusaka City in Zambia, one of the places in Southern
Africa where food environments have changed dramatically in recent years.

Our results show that almost all households use different types of retailers on a regular basis.
Two-thirds of the households use modern and traditional retailers simultaneously. Among the modern
retailers, supermarkets account for the largest share of the food purchases, followed by modern
convenience stores and hypermarkets. Overall, in Lusaka City, modern retailers account for 42% of the
household food expenditures on average, although with notable differences between poor and rich
households. Modern retailers account for 20% and 63% of total food expenditures in the lowest and
highest income tercile, respectively. Income is also an important predictor of the use of modern retailers
after controlling for other socioeconomic variables. Other variables that increase the likelihood of
using modern retailers are education, car ownership, having an office job, and female household heads.
Supermarkets and hypermarkets, in particular, offer a large variety of products, which consumers
perceive as safe and of high quality. Supermarkets and hypermarkets also have longer and more
reliable opening hours than most traditional retailers. All of these factors make supermarkets and
hypermarkets attractive shopping places especially for better-off households with high opportunity
costs of time.

The regression analysis also shows that using supermarkets is associated with a higher consumption
of ultra-processed foods and a lower consumption of unprocessed foods, also after controlling for
income and other socioeconomic variables. This is in line with earlier research on the dietary effects
of supermarkets [19,21,22,24,32]. From a nutrition and health perspective, these dietary trends are
undesirable, as high consumption of ultra-processed foods is associated with increased risks of obesity
and chronic diseases [10,28,33,34]. However, unlike earlier studies, we also analyzed the role of other
retailers and found that especially the use of traditional grocery stores and neighborhood kiosks is also
associated with higher consumption of ultra-processed foods. These results suggest that there is a
general shift towards the consumption of ultra-processed foods that cannot be attributed to modern
retailers alone.

We also analyzed the consumption of different food groups and found that the use of modern
retailers is associated with higher consumption of certain unhealthy food groups (sugar, sweets, oils,
fats), but also with higher consumption of certain healthy food groups (meat, fish, dairy products).
At the same time, the use of some of the traditional retailers—such as grocery stores, traditional
markets, and kiosks—is also associated with higher consumption of unhealthy food groups.

Many countries in Africa are experiencing a nutrition transition with both positive and negative
implications. On the positive side, the consumption of some nutritious foods is increasing. On the
negative side, the consumption of sugar, fat, and salt is increasing as well. Changing food environments
seem to influence and support these dietary trends and should, therefore, also be seen as potential
entry points for public regulations and policies to support more healthy diets. Policy options to
consider are regulations related to the advertisement and promotion of healthy and unhealthy foods
and their strategic placement within shops. For instance, in studies referring to industrialized countries,
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the authors of [46,47] showed that changes in the placement of fruits and vegetables can positively
influence consumer choices. Related regulations could also be relevant for countries in Africa. In urban
Zambia, the consumption of fresh fruits is particularly low; policies to increase fruit consumption
levels would be useful. Beyond advertisement, awareness campaigns, and nudges, taxes and subsidies
could also be options to promote healthy diets. A detailed discussion of policy approaches is beyond
the scope of this article. In any case, our results emphasize that modern retailers are not the only
drivers of dietary transitions, so that a focus on regulating modern retailers alone would be insufficient
to promote healthy eating.

In closing, three limitations of our research should briefly be discussed. First, we used processing
level categories, which could not sufficiently classify the degree of healthfulness of a specific food.
Moreover, the three categories (ultra-processed, primary processed and unprocessed foods) could not
properly account for the overlap in nutritional attributes for some food products. Second, we used
observational data and could not control for the endogeneity of households’ decisions about which
retailers to use. Therefore, our results are interpreted only in terms of associations, not as causal effects.
Proper identification is difficult with observational data, but longer-term studies with panel data may
possibly help. Third, results from Lusaka City in Zambia are not necessarily representative for other
parts of Africa. Follow-up research in different geographical contexts would be interesting to further
broaden the knowledge base.

Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/11/16/4306/s1,
Figure S1: Map of Lusaka City with sampled compounds and households, Table S1: List of main shopping
malls with modern food retailers in Lusaka City, Table S2: Food processing levels by food groups and items;
Table S3. Additional descriptive statistics; Table S4. Correlation matrix from multivariate probit model; Table S5.
Associations between the use of retailers and food processing levels (full results); Table S6. Associations between
supermarket use and food processing levels (seemingly unrelated regressions); Table S7. Associations between the
use of different retailers and food processing levels (absolute expenditures); Table S8. Associations between the
use of different retailers and food processing levels (by poverty status); Table S9. Associations between the use
of different retailers and the consumption of selected food groups (full results, supermarkets only); Table S10.
Associations between the use of different retailers and the consumption of selected food groups (full results,
all retailers); Table S11: Associations between the use of different retailers and the consumption of food groups
(in value terms).
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