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Introduction: Understanding the affordability of healthy eating has always been a
critical question but has escalated in importance considering the global context
of more recent soaring food prices and the worsening of food and nutrition
security indicators since the COVID-19 pandemic. The objective of this study was
to evaluate the cost and affordability of basic healthy eating in South Africa and
Kenya, through the application of a Basic Healthy Food Basket (BHFB) modeling
framework applied within the food intake and nutritional context of the target
countries.

Methods: The construction of the BHFB models was based on a number of
key considerations (i.e., ‘building blocks’): household demographic (size and
composition), socio-economically disaggregated household income levels,
minimum wage data, typical food intake patterns, nationally monitored food
retail prices and official country-specific nutrient intake and food consumption
guidelines. For both countries BHFB's were compiled and interpreted at a national
level, as well as for a ‘more plant-based’ BHFB. The nutritional adequacy of the
national BHFB's was evaluated.

Results: Based on national demographical statistics in Kenya and South Africa, the
reference family was defined as a four-member reference household consisting
of 2 adults and 2 children. The detailed composition of the national BHFB's is
presented, consisting of 31 food items in Kenya and 24 food items in South Africa
— covering all the food groups according to nutritional guidelines. The nutritional
adequacy of the various BHFB's is discussed and were generally deemed
adequate for the majority of micro-nutrients — particularly the micro-nutrients of
concern in the various countries. In January 2023 the cost of the national BHFB in
Kenya and South Africa amounted to KSh33 800 (US$270) and R4 715 (USS 262)
respectively, — potentially excluding approximately 60% of the population from
being able to afford a basic healthy food basket. A movement to ‘more plant-
based’ BHFB's (i.e., proportionally less meat/fish/eggs and proportionally more
legumes) reduced the cost of the BHFB's with 15% in Kenya and in South Africa.
From a social support perspective, the analyses indicated that social support in
the form of child support grants and children benefiting from school feeding
programmes could result in the share of households able to afford basic healthy
eating to increase by approximately 10 percentage points in the South African
context.
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Conclusions and recommendations: The study showed that the high (and
rising) cost of basic healthy eating prevents large numbers of households in
South Africa and Kenya from being able to afford basic healthy eating when
considering current income distribution data. The research outcomes of the
BHFB methodology applied in this study to monitor and evaluate the cost and
affordability of basic healthy eating, should be monitored regularly and taken
into consideration to inform food and nutrition policy decisions and actions.
However, from a methodological perspective several critical challenges will have
to be addressed to improve the measurement accuracy of the BHFB models,
including the availability of official food retail price monitoring of a wider range of
food items; household demographics, household income data, food intake data
and household-level food expenditure data that are more frequently updated,
as well as socio-economically and geographically disaggregated data on typical
food intake behavior. From the perspective of plant versus animal protein sources,
the study suggested that food intake patterns with an increased focus on legumes
as a source of plant-based protein could help to improve the affordability of basic
healthy eating. However, it is also important to consider consumer acceptability
in this context from various perspectives, including sensory acceptability, cultural
acceptability, and the available time for food preparation. The study identified
the critical need to evaluate the cost of basic healthy eating on a geographically
more refined level. This is based on the diversity of food intake behavior in
different regions within the target countries as pointed out by in-country experts.
However, future research to develop an improved understanding of food intake
pattern in different regions/provinces/counties will be a critical enabler, along
with geographically disaggregated food retail price data and demographical
information.

food prices, affordability, food security, healthy diet, food basket, South Africa, Kenya,
policy

in 2012 to 29% in 2022 (projected to further increase to 46%
in 2050).

Food intake relates strongly to two of the Sustainable Development
Goals (SDGs), targeting the window 2016-2030, specifically the
second goal (to “end hunger, achieve food security, improved nutrition
and promote sustainable agriculture”) and the third goal (to “ensure
healthy lives and promote well-being for all at all ages”) (UNDP, 2018).
Even though the third SDG is largely focused on disease eradication,
food intake also plays a significant role in improving the health status
of individuals by satisfying the nutritional requirements of individuals,
to enhance general health and prevent chronic diseases (FAO, 2018).

Urbanization is a key driver of food system dynamics, affecting
a wide range of factors such as consumer preferences, spatial food
demand patterns and households’ ability to produce their own food
(Seto and Ramankautty, 2016; Teftt et al., 2017; De Bruin et al., 2021).
In Sub-Sahara African countries (including South Africa and Kenya
- the case study countries within this paper), increasing urbanization
is a well-established socio-economic trend. According to the UN

World Urbanization Prospects (United Nations, Department of

Economic and Social Affairs, Population Division, 2018) the urban
population in South Africa increased from 63% in 2012 to 68% in
2022 (projected to further increase to 80% in 2050) (United Nations,
Department of Economic and Social Affairs, Population Division,
2018). Comparatively, urban residents in Kenya increased from 24%
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With high and rising urbanization levels in South Africa, a strong
reliance on purchased food is a dominant food procurement strategy
for households. According to the Statistics South Africa (Stats SA)
Community Survey 2016 (Statistics South Africa, 2017a) only 6% of
all households obtained the majority of their food from their own
agricultural activities in 2016. Several other sources confirm the
increasing importance of purchased food from supermarkets as the
dominant source of food for households (D'Haese and Van
Huylenbroeck, 2005; Hendriks, 2005; Baipheti and Jacobs, 2009;
Schonfeldt et al., 2010; Crush and Frayne, 2011; Pereira, 2013; Peyton
etal., 2015).

With lower (but increasing) urbanization levels in Kenya, the
2015/2016 Kenya integrated Household Budget survey (KIHBS)
(Kenya National Bureau of Statistics, 2018) indicated that at a national
level purchased food account for 68% of total food consumed, with
own food production only contributing 18%. As could be expected
urbanites purchase a larger share of their food supply (86%) with only
a 2% contribution from own food production. Rural households had
a 28% contribution from own production while purchasing more than
half (57%) of their food supply.

Food affordability can be defined as “the cost of the diet of a
household relative to the household’s income” (Lee et al., 2013), where

frontiersin.org


https://doi.org/10.3389/fsufs.2023.1181683
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Vermeulen et al.

the cost of the diet is strongly affected by food prices and the quantity
of food purchased. Food prices and food affordability affect consumer
food choices, with subsequent influences on dietary patterns,
nutrition, health and food security status (James et al., 1997; Beydoun
and Wang, 2008; Lee et al., 2013).

The intake of a healthy diet (in terms of dietary patterns and
diversity) is an integral part of the concept of health, contributing to
the prevention of malnutrition and non-communicable diseases
(NCDs) (World Health 2015; World Health
Organization, 2018). Unhealthy diets and inadequate physical activity

Organization,

are widely acknowledged as prominent global risks to health.
Dissimilarities in the cost of healthy and less healthy food items and
diets have been linked to public health issues such as obesity and
NCDs (Drewnowski and Darmon, 2005). An increasing global policy
focus on promoting the intake of healthier food options is fueling a
need for data on the comparative prices and affordability of healthy
foods versus less healthy alternatives (Lee et al., 2013).

In recent years various factors have increased the pressure on
households’ livelihoods, particularly factors such as food inflation,
household income (or lack thereof), the prevalence of food insecurity
and the nutrition transition which are explored in more detail below.

Global food prices (as measured by the FAO Food Price Index)
soared to record high levels in 2021 and 2022 due to a complex
combination of factors, particularly supply chain disruptions linked
to the COVID-19 pandemic, the impact of the Russia-Ukraine war on
grain and oil crop prices, high energy prices and weather disruptions
(e.g., droughts in key global food production regions) (FAO, 2023).
Despite some lagged response in upward inflation movements, food
price inflation in developing African countries such as South Africa
and Kenya also followed an upward trajectory for 2021 and 2022 (see
Figure 1; Kenya National Bureau of Statistics, 2023; Statistics
South Africa, 2023).

In addition to high and rising food prices, the COVID-19
pandemic and the state of the global economy in recent years has
contributed to pressure on household income. As illustrated in
Figure 2 year-on-year overall inflation was higher than income growth
(as measured by Gross Domestic Product (GDP) per capita) from
2018/2019 to 2020/2021 (World Bank data on ‘GDP per capita’ and
‘Inflation, consumer prices for Kenya and South Africa as reported by
The World Bank, 2023a,b,c,d) — with significant negative income
growth observed in Kenya and South Africa for the period 2019/2020
which are strongly linked to the negative economic consequences of
the pandemic. Thus, over the last few years there was a general
deterioration in households’ ability to purchase items and services to
fulfill their needs in Kenya and South Africa.

The mounting pressure on the livelihoods of households in
South Africa and Kenya is also evident when considering food security
dynamics. According to the Global Food Security Index (The
Economist Group, 2023), South Africa had a food security index of
61.7/100 in 2022 (being ranked 59th out of 113 countries), while Kenya
had a comparably worse food security index of 53.0/100 in 2022 (being
ranked 82nd out of 113 countries). According to the 2021 Stats SA
General Household Survey (GHS) (Statistics South Africa, 2022a), the
percentage of South African individuals that experienced hunger
improved from 29% in 2002 to 11% in 2019, increasing to 12% in 2021.
The percentage of individuals with limited food access improved from
29% in 2010 to 20% in 2019, worsening to 24% in 2021. In Kenya, FAO
et al. (2022) estimates that for the period 2019-2021 severe and
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moderate food insecurity affects 27 and 70% of the population,
respectively, (in the recent FAO publication “The state of food security
and nutrition in the world 2022’). The United Nations Children’s Fund
UNICEF (2022) reported that the population facing food insecurity in
Kenya increased from 2.1 million in September 2021 to 4.5 million
people in October 2022, strongly associated with the severe drought in
Kenya in addition to other pressure factors as discussed in this section.

Food choices also have a critical impact on the livelihood and
health of individuals. As mentioned earlier in this paper, changing
food intake patterns often result from urbanization. From a broader
perspective the nutrition transition refers to the shifts in dietary
patterns toward more Western-orientated diets characterized by the
intake of more animal protein, fat, salt, sugar and refined foods, while
the intake of fresh produce and fiber-rich foods tend to decline
(Bourne et al., 2002; Delgado, 2003; Popkin and Du, 2003; Du et al.,
2004; Kruger et al., 2005; Steyn, 2006; Ghattas, 2014; Shisana et al.,
2014). The nutrition transition is linked to adverse health outcomes
such as overweight, obesity and resulting NCDs. Driving factors of the
nutrition transition include rapid demographic, social and economic
changes (due to economic growth and rising per capita income),
increased urbanization and changes in food systems (including
technological advances making low-cost, energy-dense and nutrient-
poor foods more available) (Delgado et al., 1999; Pica-Ciamarra and
Otte, 2009; Ghattas, 2014). Various studies have investigated and
confirmed elements of the nutrition transition in Kenya (e.g., Peters
et al., 2019; Mbogori et al, 2020; Rousham et al., 2020) and
South Africa (e.g., Bourne et al., 2002; Steyn and Mchiza, 2014;
Mbogori et al., 2020; Watson et al., 2021).

When considering the combined ‘perfect storm’ of the negative
health outcomes associated with the nutrition transition, coupled with
household income pressure, high food inflation and the prevalence of
food insecurity, the necessity to measure the affordability of healthy
eating is evident. An improved understanding of the cost of basic healthy
eating in South Africa and Kenya can contribute to more comprehensive
insights into the food and nutrition security landscape in these countries
and can be a useful tool for policy analysis involving elements of
consumer food choices and food affordability — ultimately helping the
nation to achieve the goals of the UN sustainable development goals
(SDGs) pertaining to food and nutrition security. In this study the main
objective was to develop cost-effective and nationally representative
models of basic healthy eating for Kenya and South Africa to measure
the affordability of healthy eating. Furthermore, the study also focused
on the formulation of policy recommendations to improve the
measurement and application of the affordability of healthy eating in the
target countries. The models of healthy eating presented in this paper
flowed from an independent research initiative to explore the cost and
affordability of healthy eating in the African context. These models could
be adopted and applied by non-governmental organizations and/or
government entities, and could also be applied to other African countries,
to improve their ability to evaluate the cost and affordability of healthy
eating in the continent.

2. Literature review

Before discussing the methodology applied to develop the models
of basic healthy eating, this section presents an introduction to the
concept of healthy food baskets, as well as examples of current
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FIGURE 1
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applications in the target countries. A number of countries (e.g.,
United Kingdom, Canada, New Zealand, the United States of America
(USA), Australia and Ireland) have been using baskets of ‘healthy’
food to monitor food cost and availability (Friel et al., 2004; Palermo
and Wilson, 2007; Tsang et al., 2007; Carlson et al., 2007a,b; Health
Canada, 2009; Williams, 2010; Department of Human Nutrition,
University of Otago, 2018; Scott et al., 2018). The various reviewed
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healthy food baskets aimed to achieve a variety of objectives such as
comparing the cost of healthy versus unhealthy foods, comparing the
cost of healthy food in urban versus rural settings, examining the
availability of healthy foods in various geographical settings,
informing social grant policies, development of educational resources
on healthy eating with a limited budget, investigating trends in food
prices of healthy food items over time and comparing the affordability
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of healthy eating against particular household income scenarios
(Williams, 2010; Lee et al., 2013). Methodologically these healthy food
baskets vary in terms of numerous components (Williams, 2010; Lee
et al., 2013), such as:

« The geographical level of monitoring (national, state, provincial
or community level);

o The regularity of monitoring (e.g., monthly, ad hoc or once-off);

o The basis for defining ‘healthy’ food (e.g., focusing only on fruits
and vegetables, based on national dietary guidelines, a selection
of items which include ‘more realistic’ food items which are not
generally considered as healthy or a selection of food items based
on actual food choices made by consumers, measured with the
help of nutritional surveys or household expenditure surveys);

« The socio-economic level of the target audience (e.g., healthy
basket options varying from low-cost to moderate-cost to
liberal-cost);

o The ‘target audience’ (e.g., hypothetical reference households or
developed for specific age or gender groupings);

o The format of food items included [e.g., packaging sizes
monitored, branded, generic or least expensive items monitored,
level of processing considered (e.g., fresh, frozen, refrigerated,
canned, juice options)];

« The methodology employed to obtain food price data (e.g.,
manual or electronic observations, in-store or online, the type of
food stores surveyed, quantity of stores monitored and control
for seasonality).

For South Africa limited existing food baskets could be found. The
monthly monitored National Agricultural Marketing Council
(NAMC) 28-item food basket (NAMC, 2022) is based on a selection
of food items (and specific popular packaging sizes) commonly
purchased by South African households and not on nutritional
principles or a particular family size or composition. In a study
investigating the “status of household food security targets in
South Africa,” Jacobs (2009) mainly applied the NAMC food basket.
However, the basket was not nutritionally balanced or compiled for
any specific household size or time period.

Rose and Charlton (2002) applied quantitative indicators from
income and expenditure data surveys to investigate food insecurity in
South Africa and calculated the cost of nine different individual types
of food plans. The food plans (also referred to as food ration scales)
were compiled in 1993 by the previous South African Department of
National Health and Population Development. It was based on
nutrient recommendations from the USA. The plans specified the
minimum quantities of food items that would fulfill the nutritional
needs of nine different age-gender groups. A tender process was
followed by the South African National Department of Health (DoH)
to update the Food Ration Scales.

The Pietermaritzburg Economic Justice and Dignity Group
(PMBEJD) (2023) monitors a basic and nutritionally complete diet on
a monthly basis, focusing on several geographical locations in
South Africa (Johannesburg, Cape Town, Durban, Springbok and
Pietermaritzburg) where a small selection of food prices is recorded
monthly at 44 supermarkets and 30 butcheries targeting the
low-income market.

Similar to South Africa, limited existing food baskets could
be found in the context of Kenya. The African Population and Health
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Research Center (Mohamed et al., 2021) investigated the cost of
healthy eating in Kenya. The study used data from the 2015/2016
KIHBS which was evaluated against nine WHO/FAO healthy eating
guidelines to evaluate the healthiness of diets. Comparisons involved
gender, rural versus urban and different counties in Kenya. The study
showed that 84% of households only achieved four or less of the
healthy eating guidelines and that healthier eating habits were
associated with factors such as higher income levels, rural living
locations, the presence of young children in households, female
headed households and higher education levels among the
household head.

Based on the 2015/2016 KIHBS, the ‘Basic Report on Well-being
in Kenya' (Kenya National Bureau of Statistics, 2018) describes a rural
and an urban food basket (achieving an energy intake of 2250 Kcal
based on typical food preferences) compiled to determine food
poverty lines. Both baskets contain a selection of 44 food and beverage
items typically purchased by rural and urban households, within nine
food categories (starch-rich foods, dairy, meat/fish/eggs, fruit,
vegetables, legumes, fats/oils, sugar, and non-alcoholic beverages). The
compilation of these baskets was based on typical food expenditure
patterns and did not focus on healthy eating guidelines.

To the best knowledge of the authors, no evidence could be found
of existing examples of nationally representative, regularly updated
healthy or nutritionally balanced food baskets in South Africa
and Kenya.

3. Materials and methods

The paper is based on two case study countries — South Africa and
Kenya. The selection of these two countries was based on three main
considerations: food security status, the availability of national food
price data and the availability of official food intake guidelines at a
national level. Within Sub-Saharan Africa, South Africa is the country
with the best Global Food Security Index score (overall score of
61.7/100, ranking 59th out of 113 global countries and a food
affordability score of 63.4/100). Kenya on the other hand has a much
lower Global Food Security Index score (overall score of 53.0/100,
ranking 82nd out of 113 global countries and a worse food affordability
score of 41.7/100 compared to South Africa). In both countries
monthly national food price data for a selection of foods is published
regularly by national statistical agencies and both countries have
official food-based dietary guidelines.

As previously mentioned, the BHFB’s aimed to provide an
approach to enable the regular (monthly) monitoring of the cost and
affordability of healthy eating in the target countries at a nationally
representative level in a cost-effective manner. These healthy food
baskets were based on the best publicly available data foundations as
listed above. These BHFB’s were also developed to be a versatile and
adaptable tool to monitor the cost and affordability of healthy eating,
by allowing for the characteristics of different households to
be accounted for, e.g., in terms of the total household size, as well as
the number of household members from different age and gender
groupings. Furthermore, the models were developed to have the
potential to be expanded to a geographically disaggregated level (e.g.,
provincial level or even more specific geographical regions) subject to
the availability of data on food prices and food preferences pertaining
to the particular geographical area.
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A schematic view of the methodology applied to develop the basic
healthy food baskets (BHFB’s) in South Africa and Kenya is illustrated
in Figure 3. By interpreting official dietary guidelines along with
typical food preferences and household characteristics the food items
and food quantities required to feed the reference family for a
one-month period was determined. Official food composition data for
the target countries was applied to evaluate the nutritional adequacy
of the BHFB’s. Food retail price data was subsequently applied to
determine the BHFB’s cost per month after which the BHFB costs
were analyzed in the context of typical household income levels and
food expenditure shares to evaluate the affordability of healthy eating.
Specific model inputs for each country (i.e., in terms of official dietary
guidelines, typical household size, typical household composition,
defining single serving units, food retail price data, food composition
data and household income data) are described in more detail below.

A number of assumptions were applied to develop the BHFB
models, based on lessons learnt from literature (Lee et al., 2013):
minimal food waste at household-level, the majority of purchased
foods are consumed, all food consumed by the reference group is
prepared at home, equitable consumption of food amongst individual
household members according to their nutritional needs and the
purchasing of all food required by the household (i.e., no production
of food at household-level taken into consideration).

3.1. Defining healthy eating

Official national healthy eating guidelines formed the basis of the
BHFB’s, with specific reference to the South African Food-based
Dietary Guidelines (Vorster et al, 2013), the Kenya National
Guidelines for Healthy Diets and Physical Activity (2017) (Kenya
Ministry of Health, 2017) and the WHO healthy diet guidelines
(WHO, 2020). These guidelines were applied within the practical
framework included in the South African DoH “Guidelines for
Healthy eating” (National Department of Health, South Africa,
2013a), providing guidance on the number of servings from different
food groups to be consumed by different age and gender groupings
with average height and moderate activity levels with different energy
needs. Single serving units (a single unit of a particular food within a

10.3389/fsufs.2023.1181683

particular food group providing a similar amount of nutrients as other
units within the same group) were also defined based on the content
of the “Guidelines for Healthy eating” and the respective country
dietary guidelines (for example one slice of bread, half a cup of cooked
starch-rich food, an 80g edible serving of fresh produce, half a cup
cooked beans, one teaspoon of plant oil and 85g lean cooked meat).

3.2. Household characteristics

Table 1 presents the characteristics of a typical household in
Kenya and South Africa (with relevant literature sources), consisting
out of a 4-member household with two adults and two children in
both countries. It should be noted that the flexible design of the BHFB
models allows for the calculation of the cost of basic healthy eating for
other household sizes and compositions as well if required.

3.3. Typical food preferences in
South Africa and Kenya

Tables 2, 3 presents summaries of the literature information
applied to select the food items to be included in the BHFB’s for Kenya
and South Africa, respectively. In addition to literature sources a
survey among experts within the food and nutrition context in Kenya
was conducted in 2022 to identify the dominant food items within the
food groups. The combination of sources were applied to identify the
dominant food items within the various food groups for inclusion in
the BHFB’s.

3.4. Food retail price data

3.4.1. Food retail price data in Kenya

The retail-level food prices available on the World Food
Programme (2022) Price Database for Kenya, include foods from a
variety of food groups: maize grain, maize meal, rice, sorghum,
wheat flour, Irish potatoes, beef meat, camel meat, goat meat, fresh
camel milk, fresh cow milk, UHT milk, cooking fat, vegetable oil,

Official dietary guidelines

Food quantities required per month
(Basic healthy food basket compiled)

Basic healthy food basket cost

Affordability assessment

FIGURE 3

Reference household characteristics (size, composition)
Food preferences within various food groups
Defining single-serving units

Food price data

Food
composition
data

Nutritional profiling
(Macro- and micro-nutrients)

Household income

Overview of basic healthy food basket methodology (Source: Authors' depiction of the methodology).
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TABLE 1 Household characteristics.

10.3389/fsufs.2023.1181683

Country Variable Characteristic Literature source
South Africa Household size The national average household size in South Africa is 3.4 members, rounded up to | South African General Household
a 4-member household. Survey 2021 (Statistics South Africa,
2022a)

Household composition At least 60% of households in South Africa contains children within double-, South African General Household
triple-or skip-generation households. Thus, with a typical household size of 4 Survey 2021 (Statistics South Africa,
members, the reference household was constructed with 2 adults and 2 children. 2022a)

Kenya Household size The national average household size in Kenya is 3.9 members, rounded up to a Kenya Population and Housing Census

4-member household.

2019 (Kenya National Bureau of

Statistics, 2019a,b)

Household composition

In Kenya 58 of children in Kenya were living with both parents in 2015/2015, thus
confirming a more typical household structure of 2 parents living with children.

Thus, with a typical household size of 4 members, the reference household was

Kenya Integrated Household Budget
Survey 2015/2016 (Kenya National

Bureau of Statistics, 2018)

constructed with 2 adults and 2 children.

bananas, dry beans, salt and sugar. The availability of recent food
retail prices in Kenya within this source is problematic with the
most recent data for March 2022 for selected items only, with some
items only having observations captured until 2020 or even earlier
dates. Furthermore, the current selection of food retail prices for
Kenya in the WFP food price database contains a limited selection
of fruit, legumes, vegetable oil products, meat and no non-starch-
rich vegetables.

The complete food price database applied by the Kenya Bureau of
Statistics to compile the CPI (consumer price index) is not available
in the public domain and despite the best efforts of the authors could
not obtained from the Kenya Bureau of Statistics. Only the average
monthly retail prices of some varied food items are reported in the
monthly publication ‘Consumer Price Indices and Inflation Rates’
(more detail on the food prices reported for 2022/2023 can be obtained
from the authors on request). Based on an analysis of the 2022 and
2023 Consumer Price Indices and Inflation Rates’ publications the
following food items are monitored:

Starch-rich foods (fortified maize flour, loose maize flour, sifted

maize flour, loose maize grain, white wheat flour, white bread,
Irish potatoes, aromatic and unbroken rice, non-aromatic and
unbroken rice).

 Animal-source foods (Beef with bones, eggs, cow milk (fresh,
packeted), cow milk (fresh, unpacketed), goat milk).

Vegetables (avocado, capsicums, cabbages, carrots, kale, onions,
spinach, tomatoes).

o Fruit (mangoes, oranges).

o Legumes (beans, cowpeas, green grams).

Fats/oils (cooking fat, cooking oil).
« Sugar.

Comparing these food items against the food included in the
Kenya BHFB revealed a number of foods with non-available national
average retail prices: chicken meat, fish (Tilapia & Nile perch), goat
meat, pork meat, broad beans (dried), pigeon peas (dried), garden
peas, bananas, avocados, pineapple, papaya, sunflower oil, margarine,
palm oil and maize/corn oil.

Costing the Kenya BHFB for January 2023 was based on the
available retail prices from the Kenya Bureau of Statistics,
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supplemented with retail prices obtained from prominent Kenyan
retailer(s) (researched online) to enable costing based on all food
items included the basket design.

3.4.2. Food retail price data in South Africa

In South Africa, Statistics South Africa engage in the monthly
monitoring of a wide range of food items from all food groups
(Statistics South Africa, 2023):

o Starch-rich foods (rice, white bread, brown bread, sweet biscuits,
savory biscuits, bread rolls, rusks, spaghetti, macaroni, other
pasta, instant noodles, cake wheat flour, bread wheat flour, maize
meal, breakfast cereals, hot cereals (porridge) including instant
porridge, ready-mix flour, samp (coarsely crushed maize grain),
potatoes, frozen potato chips, sweet potatoes).

« Animal-source foods beef (rump steak, brisket, chuck, T-bone,
mince, filet, sirloin, stewing meat, offal, corned beef), pork
(chops, ribs, filet, ham, bacon), mutton/lamb (rib chops, loin
chops, leg, neck, offal, stewing meat), chicken [whole bird, fresh
portions, individually quick frozen (IQF) portions, giblets (neck,
gizzards, hearts, etc)], other meat options (polony, dried meat,
sausage, beef extract), fish (frozen hake, frozen fish fingers,
canned tuna, canned pilchards), eggs, dairy (fresh and long life
full cream and low-fat milk, powdered milk, condensed milk,
yogurt, cheese, fresh cream, sour milk, prepared custard, maize
based food drink with dairy, flavored milk).

Vegetables (lettuce, spinach, cabbage, cauliflower, broccoli,

tomatoes, pumpkin, sweet peppers, frozen vegetables, cucumber,
onions, carrots, beetroot, mushrooms, prepared salads, canned
mixed vegetables).

Fruit (oranges, bananas, apples, pears, avocados, papaya,
pineapple).

Legumes (peanut butter, peanuts, dried beans, caned
baked beans).

Fats/oils [margarine, sunflower oil (including canola oil)]

Sugar-rich foods (white sugar, brown sugar, jam, chocolates,
sweets, chewing gum, ice cream).
Other foods (potato crisps, corn chips, vinegar, chutney, tomato

sauce, mayonnaise, salad dressing, whiteners, salt, spices, curry
powder, baby food, instant yeast, baking powder, soup powder).
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TABLE 2 Dominant food items consumed in Kenya.

Food group Literature information

Most popular food items (National level)*

10.3389/fsufs.2023.1181683

Kenya BHFB food

. items
Literature sources

Starch-rich foods Maize > Wheat > Potatoes > Rice > Cassava > Sweet potato > FAOSTAT (2022)? Maize meal
Sorghum Rice
Maize flour > Rice > Wheat flour > Cassava > Cooking banana > = Kenya National Bureau of Statistics (2018)° Potatoes
Bread & Sorghum & Irish potatoes > Maize grain > Arrow roots Bread
> Yams. Cooking bananas (plantains)
Maize (mostly flour and some grain) > Rice > Potatoes > Stakeholder survey
Cooking bananas > Wheat-based foods > Sorghum > Millet &
Sweet potato
Meat, fish and eggs Beef > Fish > Offal > Mutton, goat > Poultry > Eggs > Pork FAOSTAT (2022)? Beef
Fish > Beef > Chicken > Camel meat > Offal > Mutton, goat > Kenya National Bureau of Statistics (2018)* Chicken
Pork > Eggs Fish (fresh water)
. . Eggs
Beef > Chicken > Fish > Eggs > Mutton, goat > Pork Stakeholder survey
Goat
Pork
Dairy Cow milk fresh > Camel milk > Goat milk > Sour milk > UHT- Kenya National Bureau of Statistics (2018)* Fresh cow milk
Long-life milk > Yoghurt > Condensed/powder milk > Ghee
Cow milk fresh > UHT / long-life milk > Fermented milk > Stakeholder survey
Camel milk fresh > Yoghurt > Goat milk fresh & Cow milk
pasteurized > Powdered milk
Legumes Beans > Peas > Cowpea beans > Tinned beans > Dolicos beans Kenya National Bureau of Statistics (2018)* Broad beans (dried)
(Njahi) > Green grams > Groundnuts > Tinned pulses > Peanut Pigeon peas (dried)
butter Green grams
Common beans > Pigeon peas & (Garden) peas > Green grams | Stakeholder survey Garden peas
> Cowpea beans > Groundnuts
Vegetables Cabbage > Kale (Sukuma wiki) > Traditional vegetables > Kenya National Bureau of Statistics (2018)? Kale
Spinach > Tomatoes > Tree tomatoes > Carrots> Onions Cabbage
Kale > Cabbage > Spinach > Tomatoes > Onions > Carrots Stakeholder survey Spinach
Tomatoes
Onions
Carrots
Fruit Bananas > Pineapple > Oranges > Apples FAOSTAT (2022)* Bananas
Papaya > Guava > Avocado > Mango > Banana > Pineapple > Kenya National Bureau of Statistics (2018)> | Mangoes
Melon > Oranges Oranges
. Avocado’s
Banana > mango > orange > avocado > pineapple Stakeholder survey
Pineapple
Papaya
Fats/oils Sunflower oil & Margarine > Palm oil >Maize/corn oil > Stakeholder survey Sunflower oil
Soybean oil > Coconut oil Margarine
Palm oil
Maize/corn oil

'Presented in order of importance.
*FAOSTAT ‘food supply quantity’ data for Kenya (2010-2019) (FAOSTAT, 2022).

*Author calculations based on the Kenya Integrated Household Budget Survey 2015/2016 (Kenya National Bureau of Statistics, 2018).

« Non-alcoholic beverages (coffee, tea, drinking chocolate, mineral
water, fizzy drinks, fruit juices, dairy mixture drinks)

All the food prices needed to cost the South African BHFB are
monitored and reported by Stats SA. Even though the food price
monitoring activities of Stats SA are very comprehensive selected
items could be added to improve the applicability of the database,
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including different types of plant oils (sunflower oil, canola oil,
cooking oil (mixed content) and olive oil), as well as a more
comprehensive selection of legumes, e.g., specific types of dried and
canned beans (such as split peas, lentils, samp and beans mix, sugar
beans, white beans, speckled beans, kidney beans and sugar beans),
as well as a more comprehensive selection of soya-based foods, e.g.,
soya beans, soya ‘mince’ (budget meat alternative product). The
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TABLE 3 Dominant food items consumed in South Africa.

Literature information

Most
popular

food items
(National
level)*

Literature
sources

South
African
BHFB food
items

Starch-rich Maize porridge > | Mchiza et al. (2015) Maize meal
foods White bread > Brown bread
Brown bread > Rice
Potatoes Potatoes
Maize meal > Stats SA LCS Wheat flour
Brown bread > 2014/2015?
White bread >
Rice > Potatoes >
Wheat flour
Meat, fish, eggs Chicken > Eggs Mchiza et al. (2015) Chicken meat
Chicken > Beef > Stats SA LCS Beef
Fish > Eggs > 2014/2015* Eggs
Mutton/lamb > Fish
Pork
Dairy Full-cream milk Mchiza et al. (2015) Full-cream milk
Full-cream milk > Stats SA LCS
Low-fat milk > 2014/2015*
Condensed /
evaporated milk >
Milk powder
Legumes Dried beans, Stats SA LCS Dry beans
canned baked 2014/2015* Baked beans
beans, soya canned
products Peanut butter
Vegetables Green leafy Mchiza et al. (2015) Tomato
vegetables > Cabbage
Tomatoes > Onion
Onion > Pumpkin
Cabbages Carrot
Tomatoes > Stats SA LCS
Onions > 2014/2015*
Cabbage >
Spinach > Carrots
> Pumpkin
Fruit Apples > Bananas Stats SA LCS Apple
> Oranges > 2014/2015* Banana
Avocado > Grapes Orange
> Peach, Pear,
Mangoes
Fats/oils Cooking oil Mchiza et al. (2015) Plant oil
Edible oil > Stats SA LCS Margarine
Margarine > 2014/2015*
Peanut butter

'Presented in order of importance.
*Statistics South African Living Conditions Survey 2015/2015 (Statistics South Africa, 2017b).

inclusion of these products could expand the possibilities of
calculating food baskets with proportionally larger plant-based
components in future.
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3.5. Nutritional adequacy evaluation

The nutritional profile of the two BHFB’s were calculated
according to data from the South African Food Data System
(SAFOODS) as described in the South African Medical Research
Council Food Composition Tables for South Africa (SAFOODS,
2017), as well as the Kenya Food Composition Tables of 2018.
Reference intake values for macro-nutrients were obtained from the
Institute of Medicine (2005), with the recommended share of total
energy derived from macronutrients applied (total carbohydrates:
45-65%; total fat: 20-35%; total protein: 10-35%) (Institute of
Medicine, 2005). The following energy conversion factors were
applied: 17 kilojoules (kJ) per gram for protein and total carbohydrates,
and 37KJ per gram for fat (IKlensin et al., 1989). Reference intake
values for micro-nutrients were obtained from the Institute of
Medicine (2006). An adult female within the reference family was
used as a reference person focus to analyze the nutritional adequacy
of the South Africa BHFB’s. The nutritional adequacy of the BHFB’s
was evaluated by comparing the nutritional profile of the baskets with
intake recommendations.

3.6. Affordability assessment

To analyze the affordability of the BHFB’s in the two target
countries, the calculated cost of BHFB’s were compared against
household income from one or two household members earning a
minimum wage, as well as the typical household income levels within
the target countries with typical food expenditure shares also taken
into consideration (see Table 4).

4. Results

4.1. A model of basic healthy eating for
Kenya

Table 5 presents an overview of the composition of the Kenyan
BHFB, based on the interpretation of the typical food consumption
patterns in Kenya and national nutritional guidelines. The Kenya
BHFB contains 31 food items within all the food categories: starch-
rich foods, meat/fish/eggs, dairy, fats/oils, fruit, vegetables
and legumes.

The Kenya BHFBs met 95-97% of the estimated energy
requirements (EER) of an adult female. The energy derived from
carbohydrates, protein and fat is within the recommended ranges. In
terms of fiber, the required intake was satisfied in all the Kenya
BHFB’s. The Kenya national BHFB met more than 100% of the micro-
nutrient requirements for Mg, P, K, Zn, Thiamine, Riboflavin, Niacin,
Folate, Vitamin B12 and Vitamin C, while meeting at least 90% of
more of the daily requirements for Ca, Fe, Se and Vitamin A. The
Kenya urban BHFB met more than 100% of the micro-nutrient
requirements for P, K, Zn, Se, Vitamin A, Thiamine, Riboflavin,
Niacin, Folate, Vitamin B12 and Vitamin C, while meeting at least
90% of more of the daily requirements for Ca, Fe and Mg. The Kenya
rural BHFB met more than 100% of the micro-nutrient requirements
for Ca, Mg, P, K, Zn, Thiamine, Riboflavin, Folate, Vitamin B12 and
Vitamin C, while meeting at least 85% or more of the daily
requirements for Fe, Se, Vitamin A and Niacin.
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TABLE 4 Data applied to measure BHFB affordability in South Africa and Kenya.

10.3389/fsufs.2023.1181683

Country Variable Short description Information source
Kenya Minimum wage KSh 15120 per month. Announced by the Kenyan government on 1
May 2022 (Reuters, 2022)
Average income 2022 (Gross National Income per capita): KSh 20123. Kenya Economic Survey 2022 (Kenya National
Bureau of Statistics, 2022)
Household income distribution Lower income group (71% of households): total monthly Kenya Economic Survey 2022 (Kenya National
household expenditure of less than KSh 77900 (inflation-adjusted Bureau of Statistics, 2022)
to 2022 levels).
Middle income group (25% of households): total monthly
household expenditure of KSh 77900 to KSh 184400 (2022
estimate).
Upper income group (4% of households): total monthly household
expenditure of more than KSh 184,400 (2022 estimate).
Typical food expenditure shares IFPRI estimations of food expenditure shares: Poor households: IFPRI (Breisinger et al., 2022)
63%; Non-poor households: 41%.
National food expenditure share: 54%. Kenya integrated Household
Budget survey 2015/2016
South Africa Minimum wage R23.19 per hour. South African Government (2022)

Monthly household income implications: Household income of R4

020 from a single wage earner and R8 040 from two wage earners.

Average income

Average monthly earnings paid to employees in the formal non-

agricultural sector: R24 813 per person in August 2022.

Stats SA Quarterly employment statistics
(September 2022) (Statistics South Africa,
2022b)

Household income distribution

Socio-economic Measurement (SEM) segments’ population
distribution and income levels in 2021 (more detail presented in

the results section of this paper).

All Product Survey of the Marketing Research
Foundation South Africa (2022)

Typical food expenditure shares

Typical food expenditure shares:
« Low-income households (least affluent 30% of households):
33%
« Lower middle-income households (30% of households): 29%.
« Upper middle-income households (20% of households): 19%.
« Affluent households (most affluent 20% of households): 8%.

Stats SA Living Conditions Survey (2014/2015)
(Statistics South Africa, 2022b)

From the perspective of micro-nutrients of concern in Kenya [as
reported in the Kenya national micronutrient survey of 2011 (Kenya
Medical Research Institute et al., 2011)], the Kenya BHFB’s developed
in this project could supply more than 100% the daily needs for Zinc
and Folate, and at least 90% or more of the daily needs for Iron and
Vitamin A.

In January 2023 the cost of the Kenyan BHFB for the reference
family of four amounted to KHs (Kenyan Shilling) 33800 (US$ 270),
with the largest cost contribution from animal-source foods followed
by starch-rich foods as shown in Figure 4. If the ration of meat/fish/
eggs to legumes in the Kenyan BHFB is changed from 1:1 to 1:2 (i.e.,
a more plant-based basket) the January 2023 cost of the Kenyan BHFB
could be reduced by approximately 15%. Thus, a more plant-based
eating pattern could contribute to households’ ability to afford basic
healthy eating in Kenya.

Table 6 explores the affordability of the Kenyan national BHFB for
January 2023. The BHFB is not affordable to households with a dual
minimum wage income or households earning two average salaries.

A household with income at the lower end of the middle-income
spectrum will have to spend 43% of their income on food to purchase
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the BHFB. This food expenditure share is close to the 41% food
expenditure indicated by the International Food Policy Research Institute
(IFPRI) (Breisinger et al.,, 2022) for non-poor households in Kenya.

If the reference household wanted to purchase the BHFB in
January 2023 with a 54% food expenditure share (i.e., the national
average food expenditure share) the household would require a total
monthly income of approximately KSh62 600 (US$500) - representing
a household income only approximately 20% below the upper-limit of
the lower-income household bracket. With 71% of households
classified with the lower-income bracket it could be argued that the
bulk of lower-income households will not be able to afford the BHFB.

The challenge of healthy diets in Kenya was also confirmed by
Mohamed et al. (2021) who concluded that more than half of
households in Kenya only met two out of nine healthy diet
recommendations (total fat 15-30% of total energy and total dietary
fiber 25 g/day or more), with 84% of households only achieving four
or less of the healthy eating guidelines. Only 21% of households
attained a total protein intake of 10-15% of total energy and only 45%
of households managed to consume fruits and vegetables of 400 g/day
or more.
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TABLE 5 Composition of the national BHFB for Kenya.

% of total

% of total

single single
Food group serving Food item serving
units in units within
BHFB food group
Maize meal 50%
Rice 22%
Starch-rich foods 25% Plantain 8%
Potato 10%
Bread 10%
Beef meat 25%
Chicken meat 25%
Fish 25%
Meat, fish & eggs 5%
Eggs 15%
Goat meat 5%
Pork 5%
Cow milk (fresh,
Dairy 7% 100%
full-cream)
Vegetable oil 33%
Fats/oils 20% Sunflower oil 33%
Margarine 33%
Banana 50%
Mango 25%
Orange 5%
Fruit 7%
Avocado 10%
Pineapple 5%
Papaya 5%
Kale 15%
Tomato 30%
Cabbage 30%
Vegetables 11%
Spinach 15%
Onion 5%
Carrot 5%
Beans 47%
Green grams/
Legumes 5% Pigeon peas/ 47%
Cowpeas
Garden peas 6%
Sugar 20% Granular sugar 100%
(white sugar)

Source: Project results.

4.2. A model of basic healthy eating for
South Africa

Table 7 presents an overview of the composition of the
South African BHFB, based on the interpretation of the typical food
consumption patterns in South Africa and national nutritional
guidelines. The BHFB contains 24 food items within all the food
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categories: starch-rich foods, meat/fish/eggs, dairy, fats/oils, fruit,
vegetables and legumes. The differences in the composition of the
BHFB models for South Africa and Kenya are mainly rooted in:

1. Different typical food intake patterns within the various
food groups;

2. The nature of the reference group used to analyze typical food
intake (low-income consumers in the case of South Africa and
the average population in the case of Kenya);

3. In the case of the South African BHFB model the availability of
historical time series data was also a significant factor leading to
a smaller number of basket items compared to the Kenya BHFB.

The South African BHFB met 97-101% of the estimated energy
requirements (EER) of an adult female. The energy derived from
carbohydrates, protein and fat is within the recommended ranges for
all three baskets. The South Africa national BHFB met more than
100% of the micro-nutrient requirements for P, K, Zn, Cu, Mn and
vitamins A, B1, B2, B3, B12, B5, B7, C, E and folate, while meeting
81% of iron requirements, 86% for calcium and 91% for magnesium.
The South Africa BHFB that are more plant-based met more than
100% of the micro-nutrient requirements for Mg, P, K, Zn, Cu, Mn
and vitamins A, B1, B2, B3, B12, B5, B7, C, E and folate, while meeting
81% of the daily requirements for iron and 87% for calcium. Both
baskets were low in vitamin D.

According to a consensus study report of the Academy of Science
of South Africa (2013) micro-nutrients of concern in South Africa
include vitamin A, vitamin D, folate and the minerals iron and zinc.
The South Africa BHFB’s developed in this project could supply more
than 100% the daily needs for zinc, vitamin A and folate, and at
71-81% of the daily needs for iron.

In December 2022 (latest month for available Stats SA food retail
prices) the cost of the South African BHFB for the reference family of
four amounted to R (South African Rand) 4715 (US$ 262). The largest
cost contributions came from animal-source foods (meat/fish/eggs &
dairy) (55% contribution), followed by vegetables (15%), fruit (10%)
and starch-rich foods (9%), with smaller contributions from legumes
(5%), fats / oils (4%) and sugar (1%).

If the ratio of meat/fish/eggs to legumes in the South African
BHEFB is changed from 1:1 to 1:2 (i.e., a more plant-based basket) the
December 2022 cost of the South African BHFB could be reduced by
approximately 15%. Thus, similar to Kenya, a more plant-based eating
pattern could contribute to households’ ability to afford basic healthy
eating in South Africa.

In December 2022, the South African reference household with
four members, with two members earning the minimum wage, had to
spend approximately 58% of income to afford basic healthy eating in
the form of the BHFB. If such a household could benefit from
government child support grants [R480 (US$ 24)/child/month
(Western Cape Government, South Africa, 2022)], combined with
receiving meals at school within the South African National School
Nutrition Programme (South African Government, 2023), such a
household had to spend approximately 45% of income to afford basic
healthy eating. According to the Stats SA LCS 2014/2015 (Statistics
South Africa, 2017b) the least affluent 30% of households allocated
33% of total expenditure to food implying that a food expenditure
share of 45% is beyond the financial reach of a household with this
type of income typology.
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FIGURE 4
Food category cost contributions within the nation Kenyan BHFB (Source: Project results). BHFB, Basic healthy food basket.

TABLE 6 The affordability of the Kenyan national BHFB (KSh 33800 in January 2023).

% of expenditure

allocated to food Comments

to purchase BHFB

Income level/scenario

KSh30 240 [Dual minimum wage income KSh15 120 x 2] 112%

With a dual minimum wage income the reference household will not be able to

afford the BHFB, not even if all their income is allocated to food purchasing.

lower-income and middle-income households]

KSh40 246 [Dual average income Ksh 20123 x 2] 84% With a dual source average income level the reference household will have to
spend 84% of their income on food to purchase the BHFB.
KSh77 900 [Transition household income level between 43% A household with income at the lower end of the middle-income spectrum will

have to spend 43% of their income on food to purchase the BHFB.

KSh184 400 [Transition household income level between 18%

middle-income and upper-income households]

A household with income at the end of the middle-income spectrum will have to

spend 18% of their income on food to purchase the BHFB.

Source: Project results.

For an alternative perspective on the affordability of healthy eating
in South Africa, a reference household with a 33% food expenditure
share will have to earn approximately R13 400 (US$ 733) per month
to afford the BHFB (see the gray income line in Figure 5), or R 9574
(US$532) per month if also receiving child support grants and school
meals within the NSNP (see the red income line in Figure 5).
According to the South African income distribution reported by
BFAP (2022) based on the SEM (Socio-economic Measurement)
segmentation tool of the Marketing Research Foundation, these
required income levels implies that approximately 64% of households
(i.e., SEM 1 to SEM 6 with income levels below the gray line) cannot
afford basic healthy eating (without additional support from child
support grants and school meals). In the case where the impact of
child support grants and school meals are taken into consideration,
Figure 5 illustrates that 52% if households (i.e., SEM 1 to SEM 5 with
income levels below the red line) will not be able to afford basic
healthy eating. Thus, child support grants and school meals could
increase the share of households that could afford basic healthy eating
from approximately 36-48% of South African households.
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5. Discussion

In this study the main objective was to develop Basic Healthy
Food Basket (BHFB) models for South Africa and Kenya to evaluate
the cost and affordability of basic healthy eating. The methodology
relied on a number of key considerations (i.e., ‘building blocks’):
household demographic, household income, typical food intake
patterns, nationally monitored food retail prices and official country-
specific nutrient intake and food consumption guidelines. Suitable
food composition data was applied to evaluate the nutritional
adequacy of the BHFB models.

In December 2022/January 2023 the cost of the BHFB’s for the
reference family of four amounted to US$ 270 in Kenya and US$262 in
South Africa, potentially excluding more than half of households in
Kenya and South Africa from basic healthy eating from an affordability
perspective. However, with mounting pressure on households from
factors such as income pressure, as well as high and rising food, many
more households could rapidly move into a space where basic healthy
eating will not be affordable.
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TABLE 7 Composition of the national BHFB for South Africa.

% of total % of total
single single
serving  Food item serving
units in units within
BHFB food group
Maize meal (fortified,
40%
super)
Starch-rich Brown bread 25%
33%
foods Rice 25%
Potatoes 5%
Wheat flour (cake flour) 5%
Chicken meat (IQF
60%
portions)
Meat, fish, 9% Beef mince 10%
eggs
Eggs 20%
Fish (canned pilchards) 10%
Dairy 9% Milk (fresh, full-cream) 100%
Plant oil (sunflower oil) 88%
Fat, oil 27% Margarine 11%
Peanut butter 1%
Apple 34%
Fruit 9% Banana 36%
Orange 30%
Tomato 35%
Cabbage 35%
Vegetables 15% Onion 20%
Pumpkin 5%
Carrot 5%
Sugar 27% Sugar (white sugar) 100%
Dry beans 80%
Legumes 4%
Baked beans canned 20%

Source: Project results.

The inclusion of a larger selection of more expensive food items
in the BHFB’s to improve dietary diversity will also have a negative
impact on the affordability of the basket. Another factors that could
have a negative impact on the affordability of healthy eating relates to
food waste. Even though the BHFB model assumes zero waste at
household level, food waste is a reality at household level. In
developing countries the most significant food waste occurs from the
farm to the retailer, with a lesser contribution of consumer waste. In
contrast consumer-level food waste has a dominant contribution in
first world countries (FAO, 2019). According to the World Wildlife
Foundation (WWF) (2017) total food waste in South Africa is
estimated at 10 metric tons per annum (approximately 33% of average
annual production), with the largest proportion of waste occurring
from the farm to the retailer. Household-level food waste
(representing the focus of this study) contributed an estimated 5% to
total food waste in the value chain [World Wildlife Foundation
(WWE), 2017]. Critical thinking and appropriate future research are
needed on the relevant intervention levels in value chains and

Frontiers in Sustainable Food Systems

10.3389/fsufs.2023.1181683

potential intervention strategies to curb food waste effectively in the
South African context.

Even though the costing of the national BHFB models is designed
to be based on nationally monitored food retail prices, it could
be argued that households might lower the cost of the BHFB by
engaging in actions such as ‘shopping around’ for special offerings,
selective bulk purchasing to utilize economies of scale discounts and
switching to less expensive brands. Taking South Africa is an example,
a hypothetical 20% reduction in the cost of the BHFB though the
application of these actions will enable approximately 10% more of
households to afford basic healthy eating. However, more than 40% of
households will still not being able to afford the BHFB despite best
efforts from households to optimize the value-for-money in their
food spending.

According to the FAO (2012), sustainable diets are defined as
“those diets with low environmental impacts which contribute to food
and nutrition security and to healthy life for present and future
generations. Sustainable diets are protective and respectful of
biodiversity and ecosystems, culturally acceptable, accessible,
economically fair and affordable; nutritionally adequate, safe and
healthy; while optimizing natural and human resources.” Considering
the affordability impact of potential movements to ‘more plant-based’
BHFB’s
proportionally more legumes as a plant-based protein source) the
study indicated a reduction of about 15% in the BHFB cost in both
countries. Thus, these results suggest that food intake patterns with an

(i.e, proportionally less animal-source foods and

increased focus on legumes as a source of plant-based protein could
help to improve the affordability of basic healthy eating. However, it is
also important to consider consumer acceptability in this context from
various perspectives, including sensory acceptability, cultural
acceptability, and the available time for food preparation (Alcorta
etal, 2021; Tyndall et al., 2022). Future research should focus on the
development and application BHFB models addressing both basic
nutrition needs as well as optimal sustainability objectives.

5.1. Reflecting on the building blocks of
BHFB's

The design of BHFB models, as applied in this study, relies on the
availability of accurate and representative input data pertaining to
typical household size, typical household composition, household
income levels, typical food intake patterns, nationally monitored food
retail prices, official country-specific nutrient intake and food
consumption guidelines, as well as suitable food composition data.

5.1.1. Typical household characteristics

The identification of typical household characteristics in terms of
household size and composition is a critical ‘building block’ of BHFB’s.
The compilation and publication of such data are usually performed
by national statistical agencies such as Stats SA and the Kenya National
Bureau of Statistics. Data should ideally be nationally representative,
regularly updated and recent, and should be available at a national
average level, for rural vs. urban households and for households
within different geographical regions within a country. Especially in
the case of Kenya these data sources dated back to 2015/2016 and
2019, creating the need for more recent official data on
household characteristics.
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FIGURE 5
The affordability of the South African national BHFB within the socio-economic spectrum in 2022 [Sources: SEM distribution and income levels from
the Marketing All Product Survey of the Marketing Research Foundation South Africa (2022)]. SEM, Socio-economic Measurement Segment; BHFB,
Basic Healthy Food Basket.

5.1.2. Household income

Evaluating the affordability of BHFB’s requires household income
data that is detailed, regularly updated, and socio-economically
disaggregated. Ideally nationally representative household income
data per expenditure decile (ED) (where each ED represents 10% of
households in the country) should be gathered and released annually
or at least every 2 years to optimize food affordability calculations. This
aspect requires attention in both Kenya and South Africa.

5.1.3. Food intake

Food intake data (applied to identify typical food choices feeding
into the design of BHFB’), should ideally be based on nationally
representative food intake studies, incorporating disaggregation in
terms of income groups, rural vs. urban consumers and different
geographical regions. However, the cost of such studies often prohibits
the regular gathering and release of such datasets. In this study food
intake data was obtained from sources such as household-level
expenditure studies, food expenditure / intake studies in specific
locations and national-level FAOSTAT data. The gathering and release
of more regular detailed socio-economically disaggregate household-
level food expenditure data (for various levels such as national, rural/
urban and main geographic sub-regions) will make a significant
contribution to improve the study of food intake dynamics over time
in the target countries. Interaction with experts in the target countries
also revealed the existence of food intake variations between regions
/ provinces / counties in the target countries. However, due to current
data limitations further research will be needed to explore the
geographically disaggregated food intake patterns in the target
countries in a time-effective and cost-effective manner - and to
supplement the available data in years when no ‘big data’ national
studies are available.
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5.1.4. Food retail price data

Ideally, for the optimal application in the context of BHFB,
official national food retail price data should be gathered and released
monthly, avoiding time lags, covering a wide range of relevant food
items and cover national average food prices as well as geographically
disaggregated data. The availability of such data in a time-series
format allows for the more accurate monitoring of food inflation and
the affordability of healthy eating over time. The potential of
monitoring online food retail prices in the target countries could also
be investigated, to serve as a source of more timely food retail price
data and as an ‘early warning’ system for food price movements. Based
on the outcomes of this study, it is recommended that the product
coverage of official food retail price monitoring activities in the two
target countries should be expanded.

In South Africa the food retail price monitoring activities of Stats
SA are comprehensive and cover a wide range of food items from all
food categories (as presented in the methodology section of this
paper). Within the fats / oils food category it is recommended that
different types of plant oils should be monitored, including foods such
as sunflower oil, canola oil, cooking oil (mixed content) and olive oil.
A more comprehensive selection of legumes should also be monitored,
e.g., specific types of dried and canned beans (such as split peas,
lentils, samp and beans mix, sugar beans, white beans, speckled beans,
kidney beans and sugar beans), as well as a more comprehensive
selection of soya-based foods, e.g., soya beans, soya ‘mince’ (budget
meat alternative product). The inclusion of these products could
expand the possibilities of calculating food baskets with proportionally
larger plant-based components in future consisting of product variety
within the legumes food category.

In Kenya, public domain access to the comprehensive database of
monthly food retail prices monitored by the Kenya National Bureau
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of Statistics (on a national level as well as for sub-regions) is critical
for future actions toward monitoring the affordability of basic healthy
eating in Kenya on a regular basis. Certain food items could also
be added to monthly food retail price monitoring activities in Kenya,
including plantain / cooking bananas, brown bread, dominant cuts /
product options of chicken meat, dominant cuts of pork, beef mince,
fish (Tilapia and Nile perch), sunflower oil, margarine., pineapple,
papaya, pigeon peas and canned garden peas.

5.2. An improved understanding of
consumers

From a consumer perspective, future research should establish a
better understanding of consumers’ awareness and understanding of
healthy eating, as well as the factors preventing them from acquiring
and consuming a healthy diet. The availability of healthy food choices
should also be investigated. Research on these topics should ideally
be done at national and regional levels, as well as in rural and urban
locations to add maximum value. Based on these outcomes, consumer
education campaigns could be formulated and rolled out to advise
consumers regarding healthy food choices taking into consideration
what is available, affordable and culturally acceptable in the area of
residence. Furthermore, consumer education could also address
aspects such as a better understanding of the nutrition transition and
the negative health impacts associated with it. Helping consumers
understand the correct portion sizes and the relative affordability of
these portions for recommended food items - which should
be updated and published monthly to help consumers make the best
of available food budgets.

Improving the practical interpretation and implementation of
food-based dietary guidelines by consumers from all socio-economic
sub-groups could also be prioritized. For example, this could be done
by designing example eating patterns, stating the number of food
guide units needed per day from the various food group based on the
energy requirements of individuals (an example of this was published
in the South African Nutrition Week 2012), taking into consideration
typical food choices of consumer sub-groups. Along with well-
explained food guide unit quantities, such a tool can help consumers
to adopt food-based dietary guidelines within their household in a
practical manner. Furthermore, building upon the establishment of
food labeling and marketing practices that are not misleading and
adhere to legislative requirements, consumer education can help
consumers to make more informed healthy food decisions.

5.3. Conclusion and policy outlook

Policy actions to improve the affordability of healthy eating often
focus on the household income and food price components. Policy
actions aimed at increasing household income levels (with a particular
focus on vulnerable population segments) can help to relieve
consumer debt, inequality and poverty (The Pietermaritzburg
Economic Justice and Dignity Group (PMBE]D), 2016; Saskatchewan
Food Costing Task Group, 2017; Rakotoniaina, 2018). Such policies
could for example focus on increased household income through
higher minimum wages, child support grants and old-age pensions.
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The complexity of raising household income levels should not
be underestimated, when we consider the broader economic and fiscal
implications of such actions, as well as the wide range of factors that
could potentially affect household income, such as the number of
income earners, the health of income earners (mental and physical),
education levels, living location (e.g., rural versus urban) (Reardon
et al., 2000; Alves, 2012; Statistics South Africa, 2017a).

When we shift the focus to food price interventions it is critical to
keep in mind that food prices are affected by numerous complex
factors, such as “political, economic, socio-cultural and environmental
factors at the local, national and international levels” (Lee et al., 2013).
For example, in recent months severe and persistent electricity
loadshedding has caused upward pressure on food inflation due to
direct costs (e.g., fuel expenses to operate electricity generators during
load shedding) as well as indirect costs [e.g., the increased occurrence
of food waste and spoilage within food supply chains (BFAP, 2023)].
Consequently, the ease in global commodity prices, is not currently
reflected in South African food inflation dynamics.

Taxation can be used to increase the cost (with the aim to reduce
the popularity) of less-desirable food options like sugar-rich soft
drinks [e.g., implemented in countries like South Africa (National
Treasury, South Africa, 2016)], France and the United States of
America (Brownell et al., 2009; Villanueva, 2011). Lee et al. (2013)
emphasized the importance of evaluating the health outcomes of such
interventions. A second example of taxation to affect food prices
pertains to the association between fast-food (take-away food) intake
and the global prevalence of obesity (Zobel et al., 2016). In 2011
Hungary implemented a ‘junk food tax’ on “food high in salt, sugar
and caffeine” (Bird, 2015) which was observed to decrease the
consumption of processed food and improve eating patterns
particularly for lower income households.

The first example of policy action aimed at improving the
affordability of healthy eating involves the exemption of certain food
products from value added tax (VAT) (Powell and Chaloupka, 2009;
Lee et al, 2013; Assefa et al., 2016). In South Africa based on the
Value-added Tax Act of 1991 (South African Revenue Service, 2019)
a selection of widely consumed food items (samp, maize meal, rice,
brown bread, maize rice, dried maize, brown wheaten meal, bread
flour and cake flour) is exempted from VAT (National Treasury, South
Africa, 2018). Temple and Steyn (2009) argued that the VAT exempted
food items in South Africa could be expanded to include other healthy
food options with “a low and intermediate cost of dietary energy and
a low energy density;” such as oats. The Pietermaritzburg Economic
Justice and Dignity Group (PMBEJD) (2016) suggested that chicken
portions should also be added to the list of VAT exempted food items
as chicken portions are the dominant meat source for households in
South Africa.

Policy actions aimed at improving the affordability of healthy
eating can also rely on subsidies targeting vulnerable groups to
impact food affordability (Sassi et al., 2009; Lee et al,, 2013). In the
United States of America food stamps have been in use since 1939 as
part of the Supplemental Nutrition Assistance Program (USDA,
2018). In the UK the Healthy Start scheme has been active since 2006
(Crawley and Dodds, 2018). An example of a policy measure
targeting vulnerable groups is the Farmers Market Nutrition Program
of the Massachusetts Department of Agriculture in the United States
of America (Massachusetts Department of Agricultural Resources,

frontiersin.org


https://doi.org/10.3389/fsufs.2023.1181683
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Vermeulen et al.

2019). In this scheme coupons to buy fresh fruit and vegetables at
farmer markets in the state are given to vulnerable women (pregnant
and breastfeeding), children and the elderly. Webber et al. (1995)
observed an increase of approximately 30% in the quantity of fresh
fruit and vegetables purchased by these participating households.

From a more general health perspective the South African DoH
is involved in numerous policy initiatives. For example, legislation to
decrease the mean salt intake of the population to less than 5g per
day has been implemented through a two stage approach (effective
dates were 30 June 2016 and 30 June 2019) [Foodstuffs, Cosmetics
and Disinfectants Act, 1972 (Act 54 of 1972), Regulations relating to
the reduction of sodium in certain foodstuffs’ (R.214), 20 March
2013, DoH, National Department of Health, South Africa, 2013b]. A
second example relates to the mandatory fortification of the main
staples in South Africa started in 2003, with the current list of
fortified foods including maize meal, wheat flour for white-and
brown bread and cake flour (National Gazettes, No. 39776 of 03
March, 2016, as part of the Foodstuffs, Cosmetics and Disinfectants
Act (54/1972): Regulations relating to the Fortification of certain
Foodstuffs) (National Department of Health, South Africa, 2016).
When we consider the potential substitution of maize meal with rice
it is recommended that the mandatory fortification of rice should
be applied in the South Africa context.

The increasing emphasis on the importance of sustainability in
food choices (Willett et al., 2019) can prompt the future revision of the
current food-based dietary guidelines in countries like Kenya and
South Africa, to incorporate sustainable food choice considerations.
Such recommendations should be based on sound scientific evidence
in the national food and socio-economic context. Furthermore, an
increased focus on the consumption of food that is not only affordable
but also sustainable, will have significant implications for farming
practices and supply chain systems in South Africa.

Data and trends regarding the affordability of basis healthy eating
could contribute to the ultimate improvement in food-and nutrition
security by backing and informing policy decisions. Thus, it is
recommended that suitable organizations could also engage in the
monthly calculation and publication of the cost and affordability of
basic healthy eating in the particular country and provide context
regarding the dominant factors driving food prices for that time
period. For example, the BFAP Food Inflation Brief as an example of
such an initiative released monthly within the South African context
to a diverse audience of role-players (BFAP, 2023).

It is important to keep in mind that the improvement of the
affordability of healthy eating in South Africa has no simple solution,
but would require a complex, multi-dimensional strategy involving
both the public sector (e.g., appropriate policies and legislation) and
the private sector. Private sector contributions could include the
application of technology to develop foods which are affordable and
healthy (Ronquest-Ross et al., 2015), as well as the potential role of
retailers to make healthy food such as fresh fruit and vegetables more
affordable to consumers by initiatives such as bulk discounts when a
variety of healthy products are purchased. Follow-up research should
include a comprehensive review of actions undertaken around the
world to improve the affordability of healthy eating, combined with
research to investigate the viability of policy options at multiple levels
(e.g., fiscal, nutritional, consumer and industry levels) in the
South African context.
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Robust, up-to-date, nationally representative food intake data is
critical to enable the design and implementation of timely policy
interventions to address the nutritional challenges (Van Heerden and
Schonfeldt, 2011). In the absence of regularly updated food intake data
in countries such as Kenya and South Africa, one possible solution
could be to derive food intake data from food expenditure data, to fill
this data gap. The development, testing and implementation of a ‘rapid
assessment’” methodology to keep tabs on consumers food
consumption patterns, that is time and cost effective, could be critical
in tough economic times with limited funding available for
conventional nationally representative (and expensive) food
intake studies.

To further improve the research findings and expand BHFB
approach to a level with maximum practical relevance, further
in-country testing is recommended. This relates specifically to the
investigation of food intake patterns within different regions /
provinces / counties in Kenya and South Africa to better understand
consumers’ disaggregated food intake patterns. More detailed data on
food preferences could then enable the compilation and application of
region-specific basic healthy food baskets and could also help to align
food price monitoring activities to develop regional food prices in
addition to national average food prices on a monthly basis.

Efforts to improve the nutritional status of a population, also
through the improved affordability of healthy eating, should always
be cognisant of socio-economic complexity and diversity. Various
sub-segments could be facing unique nutritional challenges. Affluent
consumers have the luxury to demand food attributes in line with
their needs for aspects such as indulgence, health / wellness and
innovative food solutions to assist them with time pressure in their
daily lives and their social aspirations such as sustainability. With less-
desirable lifestyle choices and over-nutrition, some individuals in this
segment face challenges controlling weight (particularly overweight
and obesity) and the subsequent development of NCDs such as
diabetes and coronary heart disease. At the lower end of the spectrum
numerous households cannot even afford purchasing foods in order
to follow a healthy eating pattern, resulting in monotonous diets with
large volumes of affordable staples and a preference for inexpensive,
energy dense and often micronutrient-poor foods. The occurrence of
overweight and obesity increases the risk to develop NCDs. At the
same time under-nutrition (evident for example in the prevalence of
childhood stunting and micronutrient deficiencies in children,
females and vulnerable groups) often pose another major challenge
for less affluent individuals.

Improving the affordability of healthy eating in countries like
Kenya and South Africa requires a complex combination of multiple
interventions involving public and private sector role-players with
a broad range of interventions aimed at consumers, food production
and processing systems. With significant input cost pressure at
farm-level combined with dualism that is also pertinent in the
farming sector in South Africa, comprising of a combination of
commercial and small-scale farmers, the complexity of the policy
intervention and actions required to produce affordable and healthy
food become even more prominent. Working toward improved
food systems and a healthier population will require passion, skill,
innovative thinking, solid science backing and a strong desire to
make a difference - from all role-players in the supply chain
spanning from farm to fork.
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