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High meat consumption in South Africa is driven by population growth, increased income, and urbanization.
However, high meat production raises environmental and societal concerns, highlighting the need to shift toward
more sustainable protein sources to reduce these impacts. This study examines consumer preferences for plant-
based, insect-based, and cultured meat as alternatives, alongside the effects of environmental and health in-
formation and naming restrictions on these preferences. A food choice experiment was administered on 1013
urban South African food shoppers to assess preferences for three alternative burger patties relative to farm-
raised beef patties. Respondents were randomly assigned to treatments varying by health, environmental, and
product naming information. Results indicate that farm-raised beef captures approximately 96 % of the market
share within our sample of urban food shoppers. Naming restrictions do not significantly affect beef demand but
increase the market share for plant-based and cultured alternatives. Health information leads to slightly higher
preferences for plant-based options than environmental information. Preference for insect-based alternatives
remains low, likely due to an aversion to insects. These findings enhance understanding of consumer preferences
for alternative meat products and naming restrictions, informing policies aimed at reducing the environmental
and societal impacts of livestock production in South Africa.

1. Introduction

Global population growth, urbanization, and rising disposable in-
come have led to increased meat consumption worldwide (Milford et al.,
2019; OECD/FAQ, 2021; Parlasca and Qaim, 2022; Ratnasiri and Ban-
dara, 2017). This phenomenon is also observed in South Africa, an
emerging economy with growing meat demand (OECD/FAO, 2021).
From 2003 to 2016, meat consumption in South Africa increased by 54
%, and a further 23 % increase is projected by 2028 (Bureau for Food
and Agricultural Policy, 2020; Delport et al., 2017), making the country
an increasingly important market for meat producers. In the meantime,
the trend of South African consumers shifting towards meatier diets has
significant implications: it stresses the food system amid food insecurity
(OECD/FAO, 2020); and it raises environmental and health concerns
(OECD/FAOQ, 2021; Parlasca and Qaim, 2022; Stubbs et al., 2018).

Livestock meat production, especially beef production, is resource-
intensive and contributes to increased greenhouse gas (GHG) emis-
sions, land and water usage, and energy consumption (OECD/FAO,
2021; Stubbs et al., 2018). Livestock production consumes substantial
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natural resources (Asem-Hiablie et al., 2019) and accounts for 14.5 % of
the global GHG emissions (Gerber et al., 2013). In South Africa, live-
stock production contributes to approximately 5.5 % of GHG emissions,
with beef cattle responsible for approximately 4.5 % of the overall
emission burden (Stevens, 2022).

Moreover, meat production raises societal concerns regarding food
safety and health issues (Godfray et al., 2018). For example, consump-
tion of red and processed meat is linked to obesity, cardiovascular dis-
ease, diabetes, and colon cancer (Godfray et al., 2018; Kennedy et al.,
2024). In South Africa, 28.8 % of adults are obese, and heart disease is
prevalent (OECD/FAO, 2020; Smith et al., 2023). Consequently, dietary
guidelines recommend reducing meat consumption (Fischer and Gar-
nett, 2016; Willett et al., 2019) with the South African guidelines
advising to limit red meat to 80-90 g per day or no >560 g per week per
capita (Schonfeldt et al., 2013).

Transitioning to a diet with fewer animal proteins can address
environmental and health issues (Ortega et al. 2022). Edible insects as
well as plant-based and cultured meat alternatives, compared to
farm-raised meat, may significantly reduce land and water use, lower
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GHG emissions, provide better health outcomes, and enhance food se-
curity (Godfray et al., 2018; Ortega et al., 2022; Willet et al., 2019). The
production and adoption of these alternatives can supplement
farm-raised beef (Chriki and Hocquette, 2020). Alternative meat options
such as insect protein, plant-based meat, and cultured meat are gaining
attention (Mosca et al., 2025; Onwezen et al., 2021). South Africa’s meat
alternatives market is projected to grow by approximately 37 % from
2019 to 2028 (Racz, 2024). Meat-like insect-based and plant-based
burger patties have been developed to replicate the texture, taste, and
appearance of farm-raised beef (Tsvakirai et al., 2023). Insect-based
patties are available in select outlets, whereas plant-based patties are
widely available in large grocery stores and fast-food outlets (Madubela,
2023). Cultured meat is still in its early stages of development and has
not yet entered the South African market.

This study assesses the effects of health and environmental infor-
mation and naming restrictions on South African consumers’ WTP for
beef burger patties and their alternatives (insect-based patties, plant-
based patties, and cultured beef patties). Our study enhances the liter-
ature on consumer preferences and naming of alternative meat products
in three ways. First, we examine South African consumer preferences for
beef alternatives, including insect-based options, using a discrete choice
experiment. While substantial evidence exists on meat alternative
preferences in developed countries, there is limited research on devel-
oping economies such as South Africa. To the best of our knowledge, at
the time this research was conducted, only two studies have evaluated
South African consumers’ preferences for meat alternatives, focusing
solely on plant-based and cultured options (Szejda, 2021; Tsvakirai
et al.,, 2023). Similar to plant-based and cultured meat alternatives,
insect-based alternatives offer both health and environmental benefits,
and increased adoption could contribute to alleviating food insecurity
and pollution. Thus, understanding how beneficial information in-
fluences consumer preferences for insect-based alternatives, and
comparing these effects to plant-based and cultured options is crucial.
While our sample is not nationally representative, the findings offer
insights into how a specific group of urban food shoppers responds to
information and labeling policies concerning meat alternatives.

Second, we estimate the effects of both health and environmental
information on consumers’ WTP for the three meat alternatives and
simulate market shares at different price points. While Tsvakirai et al.
(2023) also estimated WTP and market share, only environmental in-
formation was provided to the consumers, and the market share was
derived from a fixed price point. Our study provides additional insights
into the effectiveness of health information on consumers’ WTP, and
how it compares with environmental information. Moreover, simulating
market share at different combinations of price points allows us to
examine different market scenarios when the relative prices of product
alternatives change. The results can help inform price-related marketing
strategies to promote these novel products and increase their adoption.

Finally, we examine the effect of the naming restriction on con-
sumers’ preferences for meat alternatives in South Africa. This focus is
particularly relevant given recent regulatory debates and legal decisions
over the use of “meaty” terms for plant-based and cultured products.
These naming policies warrant careful, evidence-based evaluation, as
they may influence consumer perceptions and purchasing behavior.
Understanding these effects is essential not only for researchers studying
food labeling and consumer acceptance, but also for marketers navi-
gating how to position novel protein products in evolving regulatory
environments. Our study builds on DeMuth et al. (2023), who examined
U.S. consumer preferences for plant-based and cultured alternatives. We
extend this work by analyzing the South African context, which includes
different regulatory dynamics and cultural considerations, and by
incorporating insect-based alternatives. Moreover, while DeMuth et al.
(2023) focused on mean WTP values, our study offers a broader view by
examining the full distribution of consumers” WTP, providing insights
into heterogeneous responses to naming restrictions.

Future Foods 12 (2025) 100685

2. Background and research hypotheses
2.1. Meat alternatives in perspective

Insect-based food refers to insect species used for human consump-
tion, both whole and as ingredients in processed food products, such as
burger patties, pasta, and/or snacks (Mancini and Antonioli, 2022).
Insects possess a substantial protein content and supply of minerals,
making them a nutritious food source (Conway et al., 2024). Studies
indicate that insects have the lowest acceptance among alternative
proteins owing to food neophobia and disgust (Demartini et al., 2024;
Heijnk et al., 2023; Mancini et al., 2019; Onwezen et al., 2021; Verbeke,
2015). Consumers are more willing to eat insects in processed forms,
such as insect-fortified burgers, than in unprocessed forms (Hartmann
et al., 2015; Kornher et al., 2019; Mosca et al., 2025; van Huis and
Rumpold, 2023). Entomophagy (the consumption of insects) has long
been practiced in South Africa, where insects form part of some tradi-
tional diets (Hlongwane et al., 2021). In South Africa, certain cultural
practices and rural livelihoods support insect consumption, mainly in
rural areas (Hlongwane et al., 2021; Makhado et al., 2014). Familiarity
with alternative food options has been shown to influence food choices
and the decision to replace meat with alternatives (Chia et al., 2024;
Demartini et al., 2024; Heijnk et al., 2023; Hoek et al., 2011). Thus,
familiarity with eating insects and a willingness to reduce meat con-
sumption are expected to increase the acceptance of insect-based bur-
gers as alternatives to meat. However, many educated, middle- to
upper-class urban South Africans from these insect-eating cultures
have adopted Western diets and have reduced their insect consumption
(Imathiu, 2020). The findings of this study will shed light on the opinion
of consuming insect-based burger patties among urban consumers.

Plant-based food refers to food products derived from plants (Flint
et al., 2023), whereas plant-based meat alternatives refer to “commer-
cially available food products derived from plants that are designed to
mimic the preparation methods, sensorial qualities, and nutritional
profile of meat-equivalents” (Flint et al., 2023). These alternatives often
use proteins derived from wheat, soy, or peas (Santo et al., 2020).
Plant-based foods generally offer health benefits because of their low
saturated fat content and energy density (Viroli et al., 2023). However,
Hu et al. (2019) warned that highly processed plant-based meats might
lack some health benefits present in less processed plant proteins such as
lentils or beans. The nutritional content of plant-based meat varies in
protein, saturated fat, minerals, and fiber (Harnack et al., 2021). The
plant-based protein market is expected to reach USD 162 billion by
2030, representing 7.7 % of the global protein market (Bloomberg,
2021). South Africa’s plant-based meat sales are projected to grow by
6.5 % annually, accounting for more than half of Africa’s market share in
the global forecast (Reuters, 2022). This growth is driven by the avail-
ability of alternative plant-based meat products in major South African
grocery stores (Madubela, 2023). Numerous studies have examined
consumer perceptions of plant-based meat (Bryant, 2019; Faber et al.,
2020; Heijnk et al., 2023; Pohjolainen et al., 2015; Vainio, 2019), and
one South African study showed that 59 % of the respondents were
highly willing to purchase plant-based meat alternatives (Szejda et al.,
2021).

Cultured meat (also called cultivated or lab-grown meat) refers to
real animal meat produced under laboratory conditions by introducing
muscle tissue from donor bovine animals into a culture medium, where
they proliferate under controlled conditions and develop into muscle
fibers (Post, 2012). As the technology surrounding the development of
cultured meat is precise, it is expected that cultured meat will be
healthier and more nutritious than conventional meat (Stout et al.,
2020). Although cultured meat caters to a meat-centric diet, much re-
mains uncertain about its acceptance (Bryant and Barnett, 2018).
Several studies in Europe, the U.S., Asia, India and China found con-
sumers willing to accept cultured meat as an alternative (e.g., Bryant
etal., 2019; Chia et al., 2024; Demartini et al., 2024; Heijnk et al., 2023;
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Melios et al., 2025; Van Loo et al., 2020; Verbeke et al., 2015; Wilks and
Phillips, 2017). Similarly, in South Africa, survey results have shown
that about 53 % of consumers were willing to purchase cultured meat
alternatives (Szejda et al., 2021), and that consumers were willing to pay
10.8 % more than the price of farm-raised meat for cultured meat al-
ternatives (Tsvakirai et al., 2023). These findings allude to the market
potential of cultured meat alternatives in South Africa.

2.2. Impact of information and product naming on consumer preferences

To enhance consumer acceptance of meat alternatives developed
through new technologies, studies have recommended informing con-
sumers about the health and environmental benefits of these products
(Hocquette et al., 2015; Siegrist and Harmann, 2023; Verbeke et al.,
2015). For instance, 24 % of Belgian consumers initially showed a
willingness to try cultured meat, but this increased to 43 % after learning
about its environmental benefits (Verbeke et al., 2015). Thus, providing
environmental and technological information can encourage consumers
to try meat alternatives without reducing the demand for conventional
meat (Ortega et al., 2022; Van Loo et al., 2020). In South Africa, health
benefits are linked to a higher intention to purchase meat alternatives
(Szejda et al., 2021), and environmental benefits can expand the market
share of these products (Tsvakirai et al., 2023). Overall, consumers’
acceptance of meat alternatives depends on their knowledge of these
products, highlighting the need for informative communication (Zhang
et al., 2020).

While the provision of beneficial information could potentially in-
crease South African consumers’ acceptance of meat alternatives, reg-
ulatory challenges remain when it comes to how these products should
be named. The naming of products refers to the name (or label) given to
a product, which can affect how the product is viewed, evaluated and
even consumed (Bryant and Barnett, 2019). Several product names exist
for alternative meat products, such as plant-based, veggie, vegan,
meatless, lab-grown, cultured, animal-free, and clean meat (Friedrich,
2019; Sucapane et al., 2021). The variety of names for meat alternative
products has led to debates on whether to restrict the use of the word
“meat” to products harvested from live animals only. The purpose of
naming restrictions in terms of the use of meat-related terms for
non-animal products is to prevent consumer confusion and to protect
traditional meat producers from free-riding on farm-raised meat
advertising (Agricultural Product Standards, 2022; DeMuth et al., 2023).

In 2022, South Africa’s Department of Agriculture, Land Reform and
Rural Development imposed naming restrictions on meat alternatives
such that “meaty” terms (e.g., burger, sausage, beef, nugget, or mince)
were reserved for processed meat products only (Agricultural Product
Standards, 2022; Southey, 2022). This decision was partly overturned in
2024 when the Johannesburg High Court ruled that certain “meaty”
terms (e.g. sausage, burger and steak) can be used for alternative meat
products (Racz, 2024). Similarly, in France, a ban on using 21 *meaty’
terms for plant-based products was overturned in 2024 by the European
Union Court of Justice, allowing terms like ’steak’ and ’sausage’ to be
used again (Ingredients Network, 2024). Although a recent academic
study showed minimal evidence that restricting "meat" in product
naming affects consumer choices (DeMuth et al., 2023), other studies
have found naming to be effective in changing consumers’ perceptions
of meat alternatives (e.g., Bryant and Barnett, 2019; Kunst and Hohle,
2016; Sucapane et al., 2021). However, most of these studies are from
developed economies such as the U.S., leaving a gap in understanding
how consumers in emerging economies interpret alternative meat
product names. Considering the market potential of meat alternatives in
South Africa (Racz, 2024), it is crucial to investigate the impact of this
regulatory change on consumer preferences. Our study provides
empirical insights into how such restrictions may influence consumer
preferences, offering evidence to inform both marketers aiming to po-
sition alternative proteins effectively and policymakers evaluating the
potential effects of naming regulations on consumer behavior and
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market development.
2.3. Research hypotheses

Our analysis was guided by research hypotheses formulated based on
previous studies and an understanding of the South African market.
Given South Africa’s high per capita beef consumption and growth in
plant-based food sales, we hypothesize that South Africans will prefer
farm-raised meat, but will also show significant acceptance of alterna-
tive meat products (Hypothesis 1). Health concerns are the primary
drivers for consuming alternative proteins over farm-raised meat
(Unilever, 2024; Verbeke, 2015; Verbeke et al., 2015; Zhang et al.,
2024). Research indicates that health benefits are more important to
individuals than environmental benefits (de Boer and Aiking, 2021;
Szejda et al., 2021). Therefore, we expect that marketing and policy
efforts highlighting health benefits will likely increase demand for
alternative proteins, followed by environmental benefits (Hypothesis 2).
Our final hypothesis concerns the naming of beef alternatives. While
naming restrictions did not change the perceptions of farm-raised beef’s
nutritional content, they positively influenced perceptions of alternative
meat options (DeMuth et al., 2023). Therefore, naming may affect
consumer preferences for farm-raised meat versus meat alternatives
(Hypothesis 3). These hypotheses aim to enhance our understanding of
consumer preferences and demand for alternative meat products and
their naming restrictions, aiding policy development to mitigate the
negative impacts of livestock production in South Africa.

3. Method
3.1. Participants and measurement

A survey questionnaire was developed to obtain data on South Af-
rican consumer preferences and the demand for beef product alterna-
tives. The different meat alternatives were clearly defined before
respondents answered any questions on the particular product type. The
ethics committee of the academic institution granted ethical clearance
for the study (protocol no EMS1048/24). Data were collected over a
two-month period (May to June 2024) using an online paid-for con-
sumer panel through Qualtrics. The 20-minute survey was conducted in
English, and the questionnaire was programmed, pretested, and
administered using the Qualtrics XM platform. The panel was recruited
according to the target population specifications which consisted of
primary food shoppers aged 18 years and older across urban South Af-
rica. The online panel ensured a gender-balanced and age-balanced
sample across the age groups 18-34 years, 35-54 years and 55+
years. Other socio-demographic questions included race, household size,
monthly income and province. It is important to note that our sample is
not representative of the broader South African or urban population.
Respondents were limited to individuals with internet access, poten-
tially skewing the sample toward more educated, higher-income, and
tech-savvy individuals. The study also focuses on urban residents,
excluding rural consumers who may differ in food purchasing habits and
exposure to meat alternatives. Findings should therefore be interpreted
as descriptive of this sample rather than generalizable to the national or
urban population.

Dietary habits were measured ranging from the full-time meat eaters
to those who ate no meat or products of animal origin." Respondents
were also asked to indicate their likelihood of purchasing each type of
meat alternative on a scale from 1 (I will definitely not buy) to 7 (I will
definitely buy), assuming that the products were available on the mar-
ket. To further ensure the quality of the data, speeders (responses
completed in less than half of the median duration) or respondents who
straight-lined through the survey were excluded. In total, 1013 valid

! Dietary question and full response options are presented in Appendix A.
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observations were obtained.

Consumer preferences for burger patties were elicited using a
discrete choice experiment, which is a widely used tool in food product
preference and demand analyses. Burger patties were chosen as the
product of interest because of their widespread popularity and famil-
iarity among South African consumers (Tsvakirai et al., 2023), making
them an ideal vehicle for assessing preferences and WTP for alternative
protein sources. Beef was chosen over other types of meat since it is the
most-consumed red meat in South Africa (Directorate Statistics and
Economic Analysis, 2023), and its negative impact on the environment
is more pronounced (OECD/FAO, 2021; Stubbs et al., 2018). Impor-
tantly, burger patties are commonly offered in both traditional
(farm-raised) beef and meat alternative forms, allowing for a direct
comparison of consumer preferences across different protein types in a
familiar and accessible format.

The survey process for the respondents unfolded as follows. Once
they passed the screening requirements, respondents were asked several
questions on each of the meat alternatives as well as questions on farm-
raised beef (e.g. preference and knowledge of these meat types). This
was followed by product descriptions and the choice experiment. The
choice experiment featured 12 questions, with each scenario displayed
on an individual page, and each participant answering all 12 simulated
shopping scenarios. To mitigate ordering effects, the order of the choice
questions was randomized, as was the order of each alternative within
each choice question.

In each choice question, participants were asked to choose among
four types of burger patties and a no-purchase option. The four product
alternatives included farm-raised beef and insect-based, plant-based,
and cultivated meat burger patties. These products were offered at four
different price levels in South African Rands (ZAR): 40, 90, 140, and 190
Rands per 450 g. The corresponding price of each alternative in each
choice question was generated based on orthogonal main effects frac-
tional factorial design to ensure that the price vector and product al-
ternatives were not correlated. The goal was to know which burger
patties (if any) participants would be most likely to buy at the given
price level. To reduce hypothetical bias, a cheap talk script was
employed (Cummings and Taylor, 1999). Specifically, consumers were
cautioned against the tendency to exaggerate their willingness to pay
and were instructed to make their decisions as they would in an actual
shopping scenario.

To elicit the effect of information and naming restrictions on con-
sumers’ food choices, participants were randomly assigned to the con-
trol group or one of the three treatment groups. Using a between-
subjects design, participants in Treatment 1 and 2 received environ-
mental information and health information prior to doing the choice
tasks, respectively. Participants in treatment group 3 received choice
questions different from the other three groups, where the word "burger"
was removed from the alternative products. An example choice question
for each group is presented in Fig. 1. The environmental information and
health information provided to participants are presented in Appendix
B, and the choice experiment procedure, including the cheap talk script,
is detailed in Appendix C.

3.2. Preference modelling

To understand how consumers make choices among different prod-
ucts, we use a modelling approach grounded in economic theory. In
simple terms, this method estimates how much value consumers place
on different products based on the trade-offs revealed in their choices.
Because individual preferences vary, we use a flexible model that ac-
counts for these differences, allowing for more realistic assessment of
consumer behavior.

Building on the foundational principles of Consumer Theory
(Lancaster, 1966) and Random Utility Theory (McFadden, 1973), we
conceptualize product alternatives in a discrete choice experiment as
composed of a set of attributes. Consumers derive utility from each
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attribute and choose the alternative with the highest perceived utility. In
our study, the utility that consumer i derives from beef product alter-
native j is expressed as:

Uij: ﬂj+ GPriceij+ &

where f; is an alternative-specific constant that captures the utility of
product alternative j relative to the no-purchase option, ¢ is the marginal
utility of money (proxied by the price coefficient), and Price;; is the price
of alternative j offered to consumer i. The error term ¢; follows a Gumbel
(extreme value type I) distribution.

To account for preference heterogeneity and the repeated nature of
consumer choices, we employed a random parameter logit (RPL) model
to estimate consumers’ WTP. This approach is commonly used in con-
sumer preference research because it captures individual-level variation
and avoids the restrictive assumptions of simpler models. While the
multinomial logit model (MNL) is commonly employed as a baseline
model for WTP estimation, its key MNL assumptions, such as the inde-
pendence of irrelevant alternatives, are inconsistent with consumer food
choice behavior. In particular, MNL treats all 12 choices made by the
same respondent as statistically independent events, and assumes ho-
mogenous preferences for meat alternatives. In contrast, the RPL model
addresses these constraints by accommodating unobserved preference
heterogeneity, making it better suited for our analysis.

Operationalizing RPL requires certain specifications, namely, to
specify the distribution of random coefficients. For model identification
purposes, the coefficients of the product alternatives are specified to be
normally distributed to allow for positive and negative consumer pref-
erences for the product alternatives. The price coefficients are con-
strained to follow a constrained one-sided triangular distribution to
align with the economic principle of a positive marginal utility of in-
come and downward-sloping demand, and are supported by prior
research on meat alternatives (i.e., Ortega et al., 2022; Van Loo et al.,
2020).

To estimate the RPL model and obtain individual-specific preference
coefficients, we used simulated maximum likelihood estimation with
1000 Halton draws to enhance the efficiency and accuracy of the esti-
mation (Bhat, 2003; Train, 2009) 2 Willingness to pay values are
calculated as - f5; /o and statistical significance is established using the
Krinsky and Robb (1986) method. For deriving WTP standard errors, the
Krinsky and Robb (1986) procedure serves as a well-established meth-
odology that offers an advantage over the Delta method by relaxing the
assumption of symmetric WTP distributions. This approach demon-
strates particular robustness in RPL frameworks involving non-linear
WTP estimations (Hole, 2007). Finally, we performed the Kolmogor-
ov-Smirnov (K-S) test (Smirnov 1939) to evaluate differences in pref-
erence distributions, providing a comprehensive assessment of
distributional differences beyond mean comparisons (Botelho and Pinto,
2002; Matthews et al., 2017) . The predicted market share for each
product was computed using the RPL probability equations and evalu-
ated at different product prices, as in Ortega et al. (2022).

4. Results
4.1. Sample characteristics

The socio-demographic characteristics and diet composition of the

2 The use of 1,000 Halton draws effectively addresses simulation bias in
models with multiple random parameters while maintaining computational
efficiency compared to traditional pseudo-random draw methods (Bhat, 2003;
Train, 2009).

3 Unlike tests focusing solely on mean equality, the K-S test evaluates dif-
ferences in both the central tendency and distributional shape, while remaining
free from normality assumptions (Brouwer and Spaninks, 1999; Matthews et al.,
2017).



R. Tobias-Mamina et al.

Future Foods 12 (2025) 100685

Control, T1, and T2

FARM-RAISE
BEEF

BURGER ) BURGER { BURGER
PATTIES PATTIES

If these were the only

BURGER i options, | would not buy any.

PATTIES

FARM-RAISED
BEEF

i ]
PATTIES

CULTURED
BEEF

If these were the only

[ | options, | would not buy any.

R140

Fig. 1. Example choice task for the control group, environmental information treatment group (T1), health information treatment group (T2), and naming restriction

treatment group (T3).

full sample by treatment group are shown in Table 1. As per the quota set
for the sample, the gender distribution was even between the gender
groups, with an average age of 45.4 years. Approximately 44.5 % of the
respondents identified as Black African, and >60 % had an educational
level of university degree or above. The average household size was 3.8
persons, and approximately three-quarters of the consumers in our
sample had a monthly household income below ZAR 40,000. The vast
majority of respondents reported living in urban areas (92.3 %). The
three most represented provinces were Gauteng (46 %), Western Cape
(21.9 %), and KwaZulu-Natal (11.5 %). Finally, most respondents had a
diet that included red meat, with full-time meat eaters comprising 83.3
% of our sample. We emphasize that this study did not intend to mirror
the South African population because it included only food shoppers and
urban consumers. Overall, each treatment group had characteristics
similar to those of the full sample, with no significant differences in
socio-demographic characteristics and dietary habits across the treat-
ment groups.

4.2. Model results and WTP values by treatment

The results of the RPL model for the control and treatment groups are
presented in Table 2. The parameter estimates for the four product al-
ternatives reflected the relative appeal of each product compared to the
"no purchase" option. The price coefficient had the expected negative
sign for all treatments. Farm-raised beef emerged as the preferred
product in the control group, followed by cultured beef, plant-based,
and insect-based alternatives. The standard deviations of the random
parameters showed notable variability in consumer preferences within
the sample. Willingness to pay estimates revealed that participants in
the control group were, on average, willing to pay ZAR 196 for 450 g of
farm-raised beef, ZAR 83 for cultured beef, ZAR 77 for plant-based beef,
and ZAR —33 for insect-based alternatives (Table 3). An insignificant
negative WTP value (p-value 0.065) for the insect-based alternative in
the control group suggested that consumers were unwilling to pay to
purchase this product. Overall, these findings support Hypothesis 1
stating that consumers prefer traditional beef to alternative proteins,
with a high degree of acceptance of beef alternatives, particularly
cultured and plant-based beef.

Examining the effects of information treatments, findings showed
support for Hypothesis 2 in that both the environment and health in-
formation affect consumer WTP in different ways. Information on the
environmental benefits of beef alternatives increased consumers’ WTP
for all three products. The average WTP increased by ZAR 40 for plant-
based alternatives and by ZAR 34 for cultured beef. Our study provided
further evidence that environmental information has a positive impact
on consumers’ WTP for insect-based products, which was increased by
ZAR 71. However, this high increase of ZAR 71 should be seen in

context, as the WTP after the increase is still lower than the other two
meat alternatives, given the negative WTP for the insect-based alterna-
tive (ZAR —33) before the environmental treatment. This low overall
WTP is supported by previous studies claiming that, while cultured,
plant-based, and/or insect-based alternatives are considered sustainable
food resources with a positive influence on the environment, insect-
based food has the lowest acceptance level among consumers (Ardoin
and Prinyawiwatkul, 2021; Chia et al., 2024; Demartini et al., 2024;
Onwezen et al., 2021). Information on the health benefits of the beef
alternatives, on the other hand, increased only the mean and distribu-
tion of plant-based beef, and by ZAR 63.

When comparing the impact of naming restrictions on consumer
WTP for the product alternatives, we found slight changes in mean WTP
values (Table 3), but significant differences in the distribution of WTP
for all products compared to the control group (Table 4). In particular,
these findings suggest that restricting the use of meaty terms would lead
to a decrease in WTP for farm-raised products and an increase in WTP for
beef alternatives, which confirms Hypothesis 3 related to the effective-
ness of naming restrictions. While the effect sizes of the mean WTP
values were small, the significant differences in the underlying WTP
distributions suggested heterogeneous preferences for prices between
consumers in the naming restriction and control groups. This highlights
the importance of looking beyond mean WTP values to gain a clearer
understanding of the impact of naming restrictions.

For the insect-based alternative, the lack of a substantial mean effect
may initially suggest a minimal impact of naming restrictions on WTP,
but the significant distributional shift (p < 0.001) showed varied con-
sumer responses, with some favoring insect-based alternatives more
than others. Similarly, for plant-based and cultured meat alternatives,
slight increases in the mean WTP values and significant distributional
differences indicated that naming restrictions do not uniformly increase
preferences.

4.3. Simulated market shares

We simulated unconditional market shares based on our model re-
sults using five pricing scenarios (Fig. 2). These simulations illustrate
potential demand shifts within our sample but are not predictive of
broader market behavior. Given the non-representative nature of the
sample, the scenarios should be interpreted as indicative rather than
conclusive for South African urban consumers. In Scenario 1, prices of
farm-raised beef were set to ZAR 90, insect-based ZAR 140, plant-based
ZAR 140, and cultured beef at ZAR 190. In this scenario, the price levels
reflected the current expected pricing differentials across products in the
marketplace, which captured relatively high product development costs.
Scenarios 2-5 depicted situations with different price points for alter-
native products in the market. For example, in Scenario 2, the price of
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Table 1
Descriptive statistics of the sample.
Control T1-Environment information =~ T2-Health information =~ T3-Naming restriction ~ Overall

Male (%) 51.3 49.8 50.5 48.7 50.1

Age (years) 44.3 (16.0) 45.6 (15.7) 45.6 (15.7) 45.9 (15.7) 45.4 (15.8)

Household size (no.) 3.7 (1.8) 3.6 (1.8) 3.8(1.9) 3.8(2.1) 3.7(1.9

Educational level ( %)

University degrees (diplomas, degrees, post-graduate degrees)  62.0 63.4 61.1 62.5 62.2
Below university degree/others 37.9 36.5 38.8 37.5 37.7

Monthly household income ( %)
<ZAR15,001 30.6 26.1 31.7 30.6 29.8
ZAR15,001-ZAR40,000 45.5 46.9 43.1 43.1 44.7
ZAR40,001-ZAR61,000 14.9 14.0 13.3 15.3 14.4
>ZAR61,001 8.8 12.8 11.7 10.8 11.0

Race ( %)

Black 45.2 45.3 43.5 43.9 44.5
White 36.7 38.9 40.7 38.7 38.8
Others 18.0 15.6 15.6 17.3 16.6

Area ( %)

Urban 92.3 90.7 93.3 92.7 92.3
Rural 7.6 9.2 6.6 7.2 7.7
N 261 249 255 248 1013

Region ( %)

Cape provinces 29.5 28.5 32.5 30.6 30.3
KwaZulu-Natal (KZN) 14.1 10.4 9.4 11.6 11.4
Gauteng 43.6 50.6 45.1 44.7 46.0
Others 12.6 10.4 12.9 129 12.2

Dietary habit ( %)

Full-time meat eater 84.6 84.3 83.1 81.0 83.3
Flexitarian 13.0 12.0 12.9 14.5 13.1
Others 2.3 3.6 3.9 4.4 3.5

N 261 249 255 248 1013

Note: 1. Standard deviations are shown in parentheses. 2. We conducted F-tests and Pearson Chi-square tests to test the null hypothesis of indifference in variables
across treatments. All p-values were insignificant, suggesting that there was no significant difference in characteristics across treatments. 3. T1/2/3 = Treatment 1/2/
3. 4. ZAR = South African Rand.

Table 2
Random parameter logit estimates by treatment.
Control T1- Environment Information T2- Health Information T3- Naming Restriction

Mean Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
Farm-raised 7.718%** 0.324 6.372%%* 0.292 6.604*** 0.313 7.417%** 0.382
Insect-based —1.291* 0.700 0.382 —1.532%* 0.720 0.245 0.382
Plant-based 3.03. 0.309 0.291 0.273 0.262
Cultured 3.270 0.313 0.276 0.261 0.409
Price —0.039%** 0.002 —0.032%** 0.002 —0.032%** 0.002 —0.041%** 0.002
Standard Deviation
Farm-raised 2.329%%* 0.178 2.757%*%* 0.246 2.439%** 0.151 4.52%** 0.394
Insect-based 5.069%** 0.560 3.276%** 0.347 4.108%** 0.523 3.92%** 0.429
Plant-based 0.383 0.257 0.200 0.291
Cultured 0.222 0.272 0.305 0.344
Price 0.039%** 0.002 0.032%** 0.002 0.032%** 0.002 0.041%** 0.002
LL —2261 —2613 —2659 —2236
AIC/n 1.45 1.76 1.74 1.51
No. Choices 3132 2988 3060 2979
No. Observations 261 249 255 248

Note: 1. ***, ** * indicate statistical significance at 1 %, 5 % and 10 % levels, respectively. 2. T1/2/3 = Treatment 1/2/3. 3. Coef. = Coefficient. 4. S.E. = Standard
Error. 5. LL = Log-likelihood. 6. AIC = Akaike Information Criterion.

Table 3
Willingness to pay estimates by treatment (ZAR/450 g).
Control (n=261) T1- Environment Info. (n = 249) T2- Health Info. (n = 255) T3- Naming Restriction (n = 248)

Product Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
Farm-raised 195.94%** 7.24 200.34%** 9.55 205%** 6.99 182.64%** 6.8
Insect-based —32.78* 17.76 37.97%%* 11.66 —47.55%* 21.89 6.04 9.4
Plant-based 76.99%** 7.49 116.52%** 9.73 139.44%** 6.4 96.84%** 5.93
Cultured 83.04%** 6.76 117.2%%* 8.23 76.08%** 7.72 107.56%** 7.27

Note: 1. ***, ** * jpndicate statistical significance at 1 %, 5 % and 10 % levels, respectively. 2. ZAR = South African Rands. 3. T1/2/3 = Treatment 1/2/3. 4. Coef. =
Coefficient. 5. S.E. = Standard Error.
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Table 4
Kolmogorov-Smirnov (K-S) test p-value (treatment compared to control).
T1- Environment Info. ~ T2- Health Info. =~ T3- Naming
Restriction
Farm-raised 0.163 0.162 <0.001
Insect- <0.001 0.107 <0.001
based
Plant-based 0.042 <0.001 <0.001
Cultured <0.001 0.530 0.015

the insect-based alternative decreased to the level of farm-raised beef,
whereas the prices for plant-based and cultured beef remained un-
changed. Scenario 5 reflected a situation in which the prices of all meat
alternatives reached parity with farm-raised beef prices.

4.4. Determinants of consumers’ conditional WTP

The determinants of consumers’ conditional WTP were estimated
using ordinary least squares (OLS) regression. The factors under
consideration included dietary habits and socio-demographic charac-
teristics. The socio-demographic characteristics were gender, age,
educational level, household size, household monthly income, race, and
geography. In this analysis, we pooled the control, environmental in-
formation, and health information treatment groups. The naming re-
striction group was excluded because the product names in the choice
experiment were different from those in the other three groups and were
not comparable in the pooled analysis. The regression results for the
determinants of the conditional WTP for each product alternative are
presented in Table 5.

Overall, the information treatments did not affect consumers” WTP
for farm-raised beef burger patties but were effective in increasing
consumers’ WTP for meat alternatives. Environmental information was
found to have a larger effect on insect-based and cultured products than
health information, whereas the opposite was true for plant-based
products. Specifically, for insect-based products, environmental infor-
mation increased consumers’ WTP by ZAR 96, and health information
increased consumers’” WTP by ZAR 46. Similarly, environmental infor-
mation increased consumers” WTP for cultured products by ZAR 52, but
health information did not have a significant positive effect. On the
other hand, for plant-based products, health information increased
consumers’ WTP by ZAR 53, which was larger than the ZAR 40 increase
provided by environmental information.

Despite the significant treatment effects, none of the controlled
socio-demographic and dietary habit variables were significant. This is
similar to Szejda et al. (2021), who found that socio-demographic
characteristics are limited in explaining South African consumers’ in-
tentions to purchase meat alternatives. To gain additional insights, we
conducted a subgroup analysis by categorizing consumers into early
adopters and non-early adopters, following Szejda et al. (2021). Early
adopters were consumers with relatively high intentions to purchase
meat alternatives and who rated 5 or higher on the 7-point likelihood
scale. Those who rated 4 or lower were considered non-early adopters.”*
Among the 765 respondents in our subgroup analysis, 165 (22 %) were
considered early adopters of insect-based alternatives, 393 (51 %) were
considered early adopters of plant-based alternatives, and 265 (35 %)
were considered early adopters of cultured alternatives, respectively.

The results of subgroup OLS regression analyses are shown in
Table 6. Interestingly, treatment information was effective only in
increasing non-early adopters’ WTP for insect-based and cultured al-
ternatives. Specifically, environmental information increased non-early
adopters’ WTP for insect-based and cultured alternatives by ZAR 97 and

4 Respondents were asked “on a scale from 1 to 7, how likely are you to buy
the following in the future, assuming the products are available on the market?”
with 1 indicating “definitely not buy” and 7 indicating “definitely buy.”
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ZAR 52, respectively, and health information increased non-early
adopters’ WTP for insect-based alternatives by ZAR 58. However, for
plant-based alternatives, different information treatments were effective
for different groups of consumers. While environmental information
increased early adopters’ WTP by ZAR 61, health information increased
non-early adopters” WTP by ZAR 54.

Besides the information treatments, a few socio-demographic char-
acteristics, such as educational level, dietary habits, and income helped
to explain consumers’ WTP for meat alternatives in the subsample
analysis. For example, early adopters of insect-based alternatives with a
university degree were willing to pay ZAR 125 more than early adopters
of insect-based alternatives without a university degree. One possible
explanation is that consumers with a higher educational level are more
exposed to new technology, and are thus more accepting and willing to
pay a higher price for novel food products, which was also reported in
previous studies (Bryant and Barnett, 2018; Onwezen et al., 2021).
While the results of our subsample analysis provided implications on the
target consumers based on certain socio-demographic characteristics
and their purchase intention, socio-demographic characteristics, in
general, remained weak predictors of South African consumers’ WTP for
meat alternatives.

5. Discussion and implications
5.1. Demand for meat alternatives

This study examined the preferences of South African urban food
shoppers for farm-raised beef and alternative proteins with a particular
focus on health and environmental information, and naming re-
strictions. While the findings provide useful insights, they should not be
generalized beyond the sampled urban South African consumers due to
the absence of representative data for this population. For our sample,
the results showed that farm-raised beef remains the preferred choice,
with consumers consistently showing the highest WTP for farm-raised
meat across all treatments. This finding is consistent with other
studies showing that most consumers prefer conventionally produced
beef to plant-based or cultured meat (Grasso et al., 2019; Heijnk et al.,
2023; Onwezen et al., 2021; Slade, 2018; Van Loo et al., 2020), and
reflects the current situation in which South Africans eat twice the
amount of meat recommended, with 84 % eating meat almost daily
(Unilever, 2024). Whilst there is a clear preference for farm-raised beef,
there is an emerging acceptance of alternative proteins, especially
plant-based proteins and cultured meat, suggesting a viable market if
appropriately positioned. South Africa leads in plant-based alternatives
in Africa, with 74 % being locally produced (Moonaisur et al., 2023),
making them readily available, thereby supporting consumer prefer-
ences (Szejda et al., 2021). Thus, there are opportunities to introduce
more plant-based options in retail outlets and restaurants, and to in-
crease demand by communicating these options to consumers seeking a
variety of plant proteins. The findings show demand for cultured meat,
which supports its development and commercialization. Although two
companies currently use cell-cultivated meat production in South Africa
(Grobler, 2023), cultured meat may only become commercially avail-
able in five to ten years owing to high production costs and regulatory
approvals (South African Veterinary Council, 2023). Given the status of
meat in South African culture (Magano et al., 2023), marketers can
perhaps position cultured meat as a premium option. Alternatively,
subsidies could make plant-based and cultured products more
price-competitive with farm-raised meat, thus addressing the price
sensitivity noted in this study. In addition, industry regulations are
required for cultured meat classification (Bloomberg, 2022).

The results show that insect-based alternatives face significant con-
sumer resistance from this urban food shopper sample to the point where
consumers would require compensation to consider these products. This
finding concurs with other findings, indicating that disgust or aversion
towards insect-based food affects consumer preferences and adoption of
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Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario §
Price (R/ 450 grams)
Farm-raised 90 90 90 90 90
Insect-based 140 90 90 90 90
Plant-based 140 140 90 140 90
Cultured 190 190 190 140 90
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Fig. 2. Simulated market share by treatment under five price scenarios.

innovative, especially insect-based, food products (Chia et al., 2024;
Heijnk et al., 2023; Lucas et al., 2025; Mosca et al., 2025; Siddiqui et al.,
2022; Siegrist and Hartmann, 2020; Verbeke, 2015; Siegrist et al.,
2013). While edible insects are part of traditional diets of specific cul-
tures in rural areas of South Africa (Africalive Editor, 2020; Ntengento,
2022), many urban consumers from these cultures have changed to
Western diets (Hlongwane et al., 2021). Also, many South Africans
question the lack of food standards and safety regulations of these in-
sects, mainly sold informally (Hlongwane et al., 2021), and view them as
disease carriers (Africalive Editor, 2020), which may further explain
consumer resistance. This highlights the need for marketers to address
the sensory and cultural barriers to insect consumption in their strate-
gies, and for policymakers to establish food safety standards for
insect-based products.

Organizations have been criticized for not promoting insect con-
sumption culture in South Africa, leading to an unfamiliarity with the
benefits of edible insects (Hoek et al., 2011). Campaigns should address
consumer resistance by gradually normalizing insect-based food by
highlighting its benefits for nutrition, sustainability and food security
(Conway et al., 2024; Lucas et al., 2025; Mosca et al., 2025). Modern-
izing insect products, as is done in Japan with cricket crackers and
chocolate cricket bars (Numata, 2023), could further this goal. With
South Africa hosting approximately 250 edible insect species (van Huis,
2003), commercialization could address food insecurity and promote
acceptance through modernization. Consumer education, together with
sensory exposure through tastings and bundling with familiar foods,
could help to shift consumer demand for insect-based food options.
Legislation can also contribute to the acceptance of insect-based meat by
incorporating edible insects into the Meat Safety Act as an essential step
in including edible insects in economic development strategies
(Ntengento, 2022). Government policies can also help to shift demand
through sustainability labeling, subsidies and even public procurement
at, for example, hospitals and schools.

5.2. Demand based on environmental information

The provision of information, particularly regarding environmental
benefits, plays a crucial role in shaping consumer preference for meat
alternatives. In our sample, environmental information had a pro-
nounced effect on increasing WTP for all alternative proteins, including
insect-based meat products, demonstrating the effectiveness of envi-
ronmental messaging in appealing to sustainability-conscious con-
sumers. These findings are similar to those of Van Loo et al. (2020) and
Tsvakirai et al. (2023), who found that environmental benefits are
effective in increasing consumers’ WTP for plant-based and cultured
beef alternatives. The effect on insect-based meat specifically is sup-
ported by a study by Sogari et al. (2016), who reported that perceived
environmental benefits are an important factor that motivates future
consumption of insects. The highest WTP increase was for insect-based
alternatives, suggesting that the demand for these products can be
changed through environmental arguments. Marketers could create
educational campaigns that emphasize environmental benefits such as

Table 5
Full sample regression results of the determinants of consumers’ conditional
WTP for farm-raised beef burger patties and alternatives.

Farm- Insect- Plant- Cultured
raised based based
Treatments
Environmental 10.72 96.29%** 39.84** 52.32%**
information (T1)
(17.61) (19.15) (18.82) (17.39)
Health information (T2) 11.76 46.29** 52.72%%* 20.83
(17.79) (20.35) (17.86) (18.31)
Controls
Socio-demographic Yes Yes Yes Yes
Dietary habit Yes Yes Yes Yes
Observations 765 765 765 765
R-squared 0.022 0.046 0.033 0.030

Note: 1. **=* ** = indicate statistical significance at 1 %, 5 % and 10 % levels,
respectively. 2. Robust standard errors are in parentheses.
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Table 6

Subsample regression results of the determinants of consumers’ conditional WTP for beef burger patty alternatives.
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Insect-based

Plant-based

Cultured

Early adopters Non-early adopters

Early adopters

Non-early adopters

Early adopters

Non-early adopters

@ (2) @ &) @ )]
Treatments
Environ. info. (T1) 86.52 97.01%** 60.78%* 21.38 48.97 52.23%**
(55.28) (19.22) (29.52) (23.71) (34.01) (19.64)
Health info. (T2) 13.17 57.78** 44.43* 54.47%* -1.98 29.98
(53.63) (22.69) (26.85) (24.91) (34.79) (21.87)
Controls
Male 42.25 10.19 12.59 —7.54 —7.58 —14.33
(51.47) (19.36) (23.68) (24.80) (29.10) (20.33)
Age -0.75 0.51 0.12 —0.83 —0.07 —0.04
(1.63) (0.88) (1.07) (0.89) (1.42) (0.73)
Household size 3.55 -1.07 —1.54 —2.37 —5.06 8.19
(10.91) (4.43) (6.20) (4.83) (6.26) (5.89)
University degree 125.16** 6.65 16.92 —22.83 -10.16 15.46
(51.45) (19.69) (26.30) (21.49) (33.85) (20.08)
Monthly income ZAR 15,001 to 40,000 —110.46 —5.26 —36.79 —8.89 —4.76 —55.14*%*
(70.17) (22.70) (36.93) (22.89) (39.67) (24.38)
Monthly income ZAR 40,001 to 61,000 5.22 32.93 —15.96 8.69 10.45 —62.84**
(98.83) (32.54) (49.58) (28.82) (66.30) (29.58)
Monthly income higher than ZAR —77.20 30.22 —55.92 47.74 44.12 —42.80
61,000
(86.90) (41.12) (42.55) (51.31) (50.88) (39.39)
Race_black —18.94 6.42 24.98 —28.62 —24.16 5.65
(53.14) (30.59) (24.63) (34.49) (39.00) (28.37)
Race_white —85.51 —24.37 27.25 —41.88 6.32 13.84
(70.39) (25.96) (30.17) (30.39) (48.98) (23.47)
Urban —112.04 33.07 11.21 —24.11 —27.05 —-2.30
(111.95) (26.26) (40.98) (41.03) (64.63) (39.55)
Region_Cape 37.99 14.59 —15.87 —28.29 —45.24 —22.72
(45.20) (29.53) (38.69) (30.41) (43.91) (30.57)
Region_Gauteng 89.79* —9.75 21.57 14.35 20.65 -13.63
(51.18) (26.88) (41.23) (30.59) (46.95) (28.26)
Region_KZN 122.96 —7.83 86.95* —21.86 39.63 2.60
(100.85) (33.24) (50.79) (35.07) (61.49) (38.15)
Diet _full-time —248.82 55.94* 1.43 —240.11 56.91 —59.77
(157.89) (31.94) (37.50) (210.31) (70.88) (74.02)
Diet_flex —311.77* 118.28%* 18.38 —219.47 84.71 —4.42
(160.38) (48.36) (44.06) (214.84) (78.34) (81.71)
Constant 295.10 —137.40* 99.23 501.57** 162.22 197.46*
(236.19) (79.07) (72.87) (231.25) (125.77) (108.56)
Observations 165 600 393 372 265 500
R-squared 0.172 0.056 0.050 0.075 0.048 0.044
Note: 1. *** * indicates statistical significance at 1 %, 5 %, and 10 % level, respectively. 2. Robust standard errors are in parentheses. 3. The base group of each

characteristic is as follows: for gender, the base group is female. For educational level, the base group is respondents without a university degree. For income, the base
group is respondents with monthly income below ZAR15,000. For race, the base group is respondents who do not identify as either black or white. For area, the base
group is rural area. For region, the base group is respondents living in Free State, Northwest, Mpumalanga, or Limpopo. For dietary habit, the base group is respondents

who do not consume red meat.

protein content and sustainability, while addressing sensory and cultural
barriers to insect consumption. In addition, social norming techniques
can encourage shifts in behavior by convincing consumers that “most
people choose sustainable food” or by using endorsements from envi-
ronmental advocates (Higgs, 2015).

Environmental narratives also strongly appeal to plant-based and
culture-meat alternatives, suggesting their importance in market
expansion. Implementing pricing strategies (such as bundle pricing) or
premium positioning (such as ‘gourmet’ plant-based meat) could help to
shift demand. The high standard deviations for consumer preferences
reported in this study decrease with environmental information, indi-
cating that this can unify consumer perceptions. Marketers and policy-
makers can promote alternative proteins by leveraging environmental
messaging to reduce the reliance on farm-raised meat. Partnerships with
fast-food chains and restaurants could also introduce these products to

increase exposure and drive demand. Given that South Africa is a water-
scarce country, and that Africa’s population is predicted to double in 30
years (Madubela, 2023), educating consumers on the sustainability of
meat alternatives is essential. Educational initiatives about how dietary
decisions affect the environment can improve the perceptions and
acceptance of alternative meat products.

5.3. Demand based on health information

Unlike environmental messaging, which influenced all the meat al-
ternatives, health framing appears to work best for plant-based alter-
natives, suggesting that consumers associate plant-based meat more
with wellness than other meat alternatives. This aligns with another
South African study indicating that health considerations are more
important for adopting plant-based (Szejda et al., 2021), and that
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general health interest does not affect consumers’ willingness to
consume insects (Lombardi et al., 2019). Our findings also concur with
international studies showing that WTP for meat alternatives favors
plant-based proteins, likely due to their familiarity and market avail-
ability (Bryant et al., 2019; Chia et al., 2024; Demartini et al., 2024;
Gomez-Luciano et al., 2019; Heijnk et al., 2023; Hoek et al., 2011; Wang
et al., 2024). To drive demand for plant-based meat alternatives, mar-
keters could focus on the dietary benefits of plant protein as part of
nutrition-focused campaigns. Given South Africa’s negative health
forecasts, plant-based diets can mitigate risks such as diabetes and car-
diovascular disease (Garland and de Villiers, 2022). Highlighting the
lower saturated fat, fewer calories, and dietary fiber of plant-based
products in messaging could expand the market. Content creation on
social media, packaging, point-of-sale, or educational events can
enhance plant-based preferences by building trust in the health benefits
of plant-related products. In contrast, consumers showed resistance to-
wards insect-based meat despite health framing, potentially due to
biases or health concerns. Health-focused messaging proved to be less
effective for cultured meat, likely because of concerns regarding its
safety and unnaturalness. Regulations and educational initiatives could
address ambiguity regarding the health and safety of insect-based and
cultured meat. There is currently limited public knowledge of cultured
and insect-based meat alternatives due to the limited availability of
insect-based meat and the fact that cultured meat is not yet commer-
cialized in South Africa. Findings on the provision of environmental and
health information highlight the need for differentiated communication
strategies to address specific consumer concerns about meat
alternatives.

5.4. Demand based on naming restrictions

Our findings on naming restrictions for meat alternatives reveal
important effects. While average WTP values for farm-raised beef and
the alternatives did not shift significantly, the distributions of WTP
suggest that naming restrictions can influence consumer perceptions.
These findings are in line with other studies showing that product
naming can influence consumer perceptions of meat alternatives (Bryant
and Barnett, 2019; De Muth et al., 2023; Kunst and Hohle, 2016;
Sucapane et al., 2021). Restricting the use of meaty terms like "burger"
for alternative proteins may lower WTP for traditional beef products
while enhancing consumer acceptance of alternatives, offering a
low-cost intervention to shift market dynamics. The findings signal that
farm-raised beef marketers should no longer assume that offering
‘traditional meat’ is sufficient to keep a demand but should consider
highlighting other attributes such as quality of origin, authenticity
and/or flavor as part of their offering. Meat alternative marketers do not
have to focus on meaty terms to maintain appeal, but could emphasize
attributes such as “clean protein” or “next generation meat”.

For insect-based meat, naming restrictions may reduce negative as-
sociations for some, but may not universally enhance appeal. Marketers
may need to segment the market for insect-based meat and customize
messaging according to taste or safety for more adventurous or envi-
ronmentally conscious consumers. The restricted use of meaty names
appears to be particularly beneficial for plant-based and cultured meat.
Here, product positioning can capitalize on the unique qualities of these
meat alternatives to make them more appealing using names that
highlight, for example, naturalness, innovation, or plant-forward values.
Perhaps marketers should consider naming alternatives, such as plant
proteins, veggie cutlets, or protein patties, to position plant-based meat
alternatives as complementary rather than competitive with meat. This
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complementary positioning strategy can target consumers seeking a
variety of protein sources, without increasing the resistance of tradi-
tional meat consumers.

The heterogeneous impact of naming restrictions uncovered in this
study suggests that the key to managing demand shifts lies in under-
standing how different segments respond and leveraging those insights
to optimize marketing, pricing, and policy strategies. Overall, the find-
ings indicate that naming policies could shape consumer demand in
ways that extend beyond simple price or product comparisons, empha-
sizing the importance of clear and accurate naming (labeling) for both
regulatory bodies and marketers. The key takeaway is that naming ef-
fects are not uniform, opening segmentation opportunities for meat al-
ternatives to shift demand in favor of sustainable food choices.

5.5. Market share simulations and demand

Market share simulations propose that farm-raised beef will probably
continue to dominate the South African urban shopper market, even
under favorable price and information conditions for alternatives. Even
though the scenarios are exploratory and do not predict actual popula-
tion behavior, they do help to identify strategies for shifting demand
based on pricing dynamics. Under the baseline prices (Scenario 1), the
urban shopper market shows strong loyalty to farm-raised meat. Thus,
without price reductions, cultured and insect-based proteins will likely
remain niche products rather than mainstream competitors to farm-
raised beef. In contrast, broad price reductions for alternatives (Sce-
nario 5) may significantly disrupt farm-raised dominance, which can
lead to a reduction in market share from 98 % to 85 % in the presence of
environmental information. This scenario is the most favorable for
market expansion of alternative proteins, as price barriers are removed.
The results also suggest that health and environmental information are
effective at increasing consumers’ WTP for meat alternatives. For
example, when health information is present, market share shows a shift
to plant-based (11 % market share) and cultured products (6 % share)
over insect-based options (1 % share). Combined with messaging about
health and/or environmental benefits, price reductions seem to be a
powerful driver of substitution, suggesting that aggressive discounts for
plant-based and cultured meat can drive market penetration.

The urban food shoppers in this sample show that barriers to insect-
based products, such as familiarity and safety concerns, remain critical
in unlocking their potential. To increase familiarity, marketers can
consider mixing insect protein with traditional meat to serve as an
intermediary step to shift demand. Another option to increase demand
for insect-based alternatives with specific consumer segments, such as
sustainability-conscious consumers, is to market insect-based alterna-
tives as a high-performance, eco-friendly option. When respondents
were asked if they had heard or read about each alternative before
taking the survey, about 70 % reported ‘yes’ and understood the
meaning of plant-based alternatives, but less than half of the re-
spondents reported the same for insect-based and cultured alternatives.
Since various edible insect species are available as a natural resource in
South Africa, educational campaigns and innovative product formats
could help mitigate these concerns and stimulate acceptance. In sum-
mary, the findings showed that price is a critical factor in consumer
adoption of alternative proteins, but it is not the only determinant, and
that demand shifts require a combination of affordability, consumer
perception management, and regulatory support.
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6. Conclusion, limitations, and future research

The consumers surveyed in this study, while geographically diverse,
do not fully represent the South African population. Our sample pri-
marily includes urban food consumers with internet access, which aligns
with the demographic of shoppers of meat alternatives and is our target
population. Future research employing random sampling techniques is
recommended to assess the broader applicability of these findings. In
addition, the types of plants and insect species were not specified in this
study because our key contribution is the inclusion of insect-based al-
ternatives in general. While some studies have explored consumers’
preferences for different plant-based options (e.g., Tsvakirai et al., 2023;
Van Loo et al., 2020), future research can also explore the acceptance of
various insect species, as acceptance levels may differ. To strengthen the
population-level relevance of our findings, studies employing random
sampling techniques are needed. This is particularly important given
that willingness-to-pay and simulated market shares estimated in this
study are descriptive of our sample and should not be interpreted as
being nationally representative or the wider urban population.

Although our results indicated a preference for plant-based and
cultured meat, sensory evaluations will be important to conduct to
confirm actual acceptance. Organoleptic tests could assess if the aver-
sion to insect-based meat decreases when insects are less visible in
processed form. This study focused on how environmental, health, and
price information influenced meat consumption, but other factors, such
as product type or brand familiarity, might also affect consumer pref-
erences. As consumer acceptance is influenced by product nomencla-
ture, further studies should explore suitable commercial descriptions for
cultured meat and how naming options could impact consumer accep-
tance as highlighted by Asioli et al. (2022). Given the varied price
preferences between naming restriction and control groups in this study,
additional research should investigate factors explaining these differ-
ences, such as product knowledge or lifestyle. While we do not advocate
for or against a specific regulatory approach, our results underscore the
importance of evidence-based naming policies that balance clarity with
market innovation. Naming restrictions can influence consumer pref-
erences in varied ways, and these insights can help inform how alter-
native proteins are positioned by marketers and evaluated by
policymakers.

In conclusion, the future success of alternative proteins in South
Africa will depend on a combination of rigorous food safety standards
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and regulations, effective information campaigns, favorable pricing
strategies, and transparent regulatory frameworks in product naming or
labeling. While plant-based and cultured meats are poised for growth,
the adoption of insect-based alternatives will require greater effort to
familiarize consumers with their benefits and address the current bar-
riers to acceptance. An important consideration is whether meat alter-
natives can be manufactured at a cost equal to or less than that of
conventional farm-raised beef, while also matching its flavor and con-
sistency. The ability to achieve comparable pricing and sensory qualities
will be a key factor in the success of alternative meat products. Further
research is necessary to explore how different consumer segments
respond to these promotional strategies, and how market dynamics
evolve as alternative proteins become more prevalent in the South Af-
rican food system.
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For dietary habit, respondents were asked “which of the following most closely resembles the diet that you regularly adopt?” and could choose
from one of the following nine options adapted from De Backer and Hudders (2015):

(1). Full-time meat eater (eat red meat, fish, and chicken)
(2). Flexitarian (reduce meat intake, but eat meat now and then)

(3). Pollotarian (eat no red meat, but eat fish, chicken, and other poultry)

(4). Pescotarian (eat no red meat and chicken, but eat fish and shellfish)

(5). Macrobiotic consumer (eat unprocessed, organic, and locally grown foods, with a great overlap with foods consumed in a vegetarian diet, yet

also include certain kinds of meat)

(6). Lacto-ovo vegetarian (eat no meat or fish, but eat eggs and dairy produce)
(7). Lacto-vegetarian (eat no meat, fish, or eggs, but eat dairy produce)
(8). Ovo-vegetarian (eat no meat, fish, or dairy produce, but eat eggs)

(9). Vegan (eat no meat and using no products of animal origin)

Appendix B. Environmental and health benefit information

Environmental Information

Insect-based, plant-based, and cultured meat alternatives can be more environmentally friendly. These alternatives use less water, land, and
energy. Their production emits less greenhouse emissions, which are known to contribute to climate change. The table below shows the estimated
reductions in environmental impact of each of the three alternative products compared to conventional meat.
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Plant-based

Cultured beef

Insect-based

Water 99 % less

Land 93 % less

Energy 46 % less

¥

Green House Gass emission 90 % less

COo,"

g .

96 % less

99 % less

45 % less

96 % less

80 % less

96 % less

71 % less

85 % less

Health Information

Insect-based, plant-based, and cultured meat alternatives can be better for human health and reduce diet-related health problems. They can be
created to have lower saturated fats and they also have more nutrients such as iron, and calcium. The table below shows the estimated health benefits

of the three alternative products compared to conventional meat.

Saturated fats

Calcium

Iron

Insect-based Less saturated fats
Plant-based Less saturated fats
Cultured-beef Less saturated fats

More calcium
More calcium
More calcium

More iron
More iron
More iron

Note: While the source of information was not disclosed to participants, the information provided in the tables
is rigorously supported by peer-reviewed studies. Previous studies have demonstrated that meat alternatives,
including plant-based, insect-based and emerging cultured beef products are more environmentally friendly
(e.g., Heller and Keoleian 2018; Liceaga, 2022; Oonincx and de Boer, 2012; Tuomisto and Teixeira de Mattos,
2011). These meat alternatives also surpass conventional beef in critical nutrients like iron, calcium and
saturated fat (e.g., Heller and Keoleian 2018; Latunde-Dada, 2023; Liceaga, 2022; Lim et al., 2025; Mwangi
et al., 2018; Payne et al., 2016; Rubio et al., 2020; Sirimungkararat et al., 2010; Swing et al., 2021; Van Loo
et al., 2020). This information was synthesized and simplified into the table format to make it more accessible

to respondents.

Appendix C. Choice experiment procedure

In the choice experiment, participants were first presented with an introduction to the experiment that included descriptions of the different

product types:

“In the next section, we will present you with 12 shopping scenarios. In each of these scenarios (displayed on individual pages), we will ask you to
choose between four types of burger patties that differ with respect to production method and price level. You can also select a no-buy option. For each
question, we want to know which burger patties (if any) you would be most likely to buy. The types of burger patties presented are: a farm-raised beef
burger patty; insect-based burger patty; plant-based burger patty; cultured beef burger patty. Please see the descriptions of these products and labels in
the table below. All other characteristics of the burger patties that are not reported in the choice questions are similar across the products (taste,

variety, etc.). The options are all the same quantity (450 g).”

Product Description

Farm-raised beef Farm-raised beef is regular beef that is produced from livestock.

Insect-based meat Insect-based meat alternatives are meat substitutes made from proteins derived from edible insect species that are designed to look like, taste like, and
alternatives cook like meat

Plant-based meat Plant-based meat alternatives are meat substitutes made from edible plants that are designed to look like, taste like, and cook like meat
alternatives

Cultured-beef Cultured-beef is real meat produced in the laboratorty, outside of a living animal. Animal stem cells are cultured in a medium with nutrients and energy

sources necessary for cell division and differentiation into muscle cells that create tissue to make meat that looks like, tastes like, and cook like meat

Following the introduction, participants in the environmental or health information treatment group would receive their respective information
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treatment. Next, participants were presented with a cheap talk script that cautioned them against the tendency to exaggerate their willingness to pay
and were instructed to make their decisions as they would in an actual shopping scenario. The cheap talk script provided in our survey is as follows:

“In similar surveys, researchers have found that individuals often state a higher willingness to pay than what they actually are willing to pay for the
product. For instance, a recent study asked people whether they would buy a new food product similar to the one you are about to be asked about. This
purchase was hypothetical (as it will be for you) in that no one actually had to pay money when they indicated a willingness to purchase. In this study,
the majority of people said they would buy the new product, but in reality, when the product was available at a store and they had to pay for it, only a
few people actually bought it. This difference is what we refer to as hypothetical bias. In the next few questions, it is important that you make each of
your product selections like you would if you were actually facing these exact choices in a store. For example, buying a particular product means you
would have less money available for other purchases. Please treat each question as an independent purchase, and please answer as honestly as possible
and in a manner that reflects how you actually shop.”

After the cheap talk script, participants moved on to the twelve choice tasks, with each choice task displayed on an individual page, and each
participant answering all 12 choice tasks. Participants in the environmental and health information treatment groups were reminded of the benefits of
meat alternatives. Specifically, participants in the environmental treatment group were asked: “Insect-based, plant-based, and cultured beef alter-
natives can be more environmentally friendly. These alternatives use less water, land, and energy. Their production emits less greenhouse emissions,
which are known to contribute to climate change. Which burger option would you buy?” Participants in the health information treatment group were
asked “Insect-based, plant-based, and cultured beef alternatives can be better for human health and reduce diet-related health problems. They can be
created to have lower saturated fats and they also have more nutrients such as iron, and calcium. Which burger option would you buy?” Finally,
participants in the control group and the naming restriction group were simply asked “Which product option would you buy?”

Below the question, participants would choose from one of the four products or the no-buy option, as presented in Fig. 1. While the product al-
ternatives were the same throughout the twelve choice tasks, their price levels differed in each choice task. The different price levels were generated
based on an orthogonal main effect design, with the full list of price levels displayed below.

Product alternatives

Choice task Farm-raised Insect-based Plant-based Cultured
1 190 190 190 190
2 90 90 40 40
3 190 40 140 90
4 140 190 90 40
5 190 140 40 140
6 40 140 40 190
7 140 90 140 140
8 90 140 190 40
9 40 40 190 140
10 140 40 90 90
11 40 190 140 90
12 90 90 90 190

Note: The price unit is ZAR/ 450 g.

Data availability Botelho, A., Pinto, L.C., 2002. Hypothetical, real, and predicted real willingness to pay in
open-ended surveys: experimental results. Appl. Econ. Lett. 9 (15), 993-996. https://
X X doi.org/10.1080/13504850210148143.
Data will be made available on request. Brouwer, R., Spaninks, F.A., 1999. The validity of environmental benefits transfer:
further empirical testing. Environ. Resour. Econ. 14, 95-117. https://doi.org/
10.1023/A:1008377604893.
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