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The purpose of this study was to assess the likelihood of consumer adoption of plant-based and cultivated meat in South Africa as a pathway to a healthy, sustainable, and equitable food supply. We recruited a large sample of South Africans representative across age (18–61), gender, race, and income to participate in an online survey. Participants responded to a range of measures including adoption indicators, estimated yearly intake, motivators for purchasing, desired product characteristics, preferred species, and sociodemographics. We found a high degree of openness to both products. For plant-based meat, 67% were highly likely to try and 59% were highly likely to purchase. For cultivated meat, 60% were highly likely to try and 53% were highly likely to purchase. The highest acceptance was amongst the younger generations: 60% of born-frees, 62% of millennials, and 53% of Gen X were highly likely to purchase plant-based meat and 55% of born-frees, 55% of millennials, and 46% of Gen X were highly likely to purchase cultivated meat. For the general population, we observed that future meat intake was estimated to be split equally among the three meat categories (conventional, cultivated, and plant-based). We found early adopters (those highly likely to purchase) to be quite similar in attitudinal and sociodemographic characteristics in comparison to the general population. The study findings suggest that both plant-based and cultivated meat could be viable market-based options for improving the food system in South Africa, as consumers across all segments of society, and especially amongst the younger population, indicated broad acceptance.
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INTRODUCTION

The African continent experiences the highest rates of food insecurity in the world (OECD-FAO, 2020). In South Africa, an estimated 43% of the total population experiences moderate or severe food insecurity and 62% cannot afford a healthy diet (OECD-FAO, 2020). Despite experiencing food insecurity, developing countries such as South Africa are projected to make up the vast majority of the total increase in global meat consumption, due to rapid population growth, rising income, and urbanization (Milford et al., 2019). Meat is a resource-intensive protein source (OECD-FAO, 2018, 2020), and increased demand for meat in developing countries is likely to place even more strain on an already stretched food system. In South Africa, meat consumption is already high, ranking 9th highest globally in per capita beef consumption and 11th highest in per capita poultry consumption (OECD-FAO, 2021). South Africa has an adult obesity rate of 28% (OECD-FAO, 2020) and a high burden of heart disease, so implementing food system solutions which aim to combat these diseases should be a public health priority (Puoane et al., 2002). These concurrent problems of (a) high food insecurity and (b) rising diet-related diseases associated with high meat consumption both make South Africa an ideal developing country for exploring market pathways to a more healthy, sustainable, and equitable protein supply.

Concentrated animal food production systems (CAFOs) produce meat cheaply; however, further intensification and expansion of these systems is not a sustainable solution, as they present numerous public health, environmental, and animal welfare concerns (Santo et al., 2020). In terms of public health, industrial meat production contributes to antibiotic resistance (Clark et al., 2020) and zoonotic disease (Centers for Disease Control Prevention, 2018; Espinosa and Treich, 2020); high meat consumption contributes to foodborne illness (Waters et al., 2011) and diet-related diseases including heart disease, type 2 diabetes, stroke, and certain cancers (Kaluza et al., 2012; Micha et al., 2012; IARC Working Group on the Evaluation of Carcinogenic Risks to Humans, 2018). In terms of the environment, meat production contributes to deforestation and biodiversity loss (Campbell et al., 2017), water and land use (Poore and Nemecek, 2018), Nutrient pollution (Campbell et al., 2017), and greenhouse gas emissions (Campbell et al., 2017). In addition, animals raised in confinement systems suffer both physically and mentally; conditions typically do not meet welfare principles such as ease of movement, absence of pain, comfort around nesting, absence of fear, and expression of social behavior (Pew Commission on Industrial Farm Animal Production, 2008). Accordingly, the OECD-FAO (2020) recommends developing and implementing alternative methods of producing meat and meat substitutes.

Promotion of culturally acceptable alternative protein sources may be one of the best available options to respond to the growing demand for meat. This may be particularly important in developing countries where consumers are generally reluctant to reduce their meat consumption (Chriki and Hocquette, 2020). Innovative foods like plant-based meat and cultivated meat have a smaller environmental footprint than conventionally farmed meat, yet have familiar sensory characteristics and fit within typical meal patterns (Tuomisto and Teixeira de Mattos, 2011).

Understanding the attributes of generations is important to consumer adoption in South Africa, with its relatively young population (United Nations Department of Economic Social Affairs, 2019). Generational differences have been found within adoption of emerging technologies such as the sharing economy (Hollowell et al., 2019); and also toward food, including for example, organic food purchasing (Kamenidou et al., 2020), morality beliefs toward meat consumption (Pribis et al., 2010), and cultivated meat specifically (Szejda et al., 2021). Because generational cohorts can share similar attitudes and purchasing behavior, segmentation by generation is an important strategy for both effective marketing (Dabija and Bǎbut, 2019) and understanding long-term adoption potential.

Plant-based meat is a relatively new type of food that is made entirely from plants and replicates the sensory experience of conventional meat. It is produced using protein sources such as soy, wheat, or pea protein isolates (fungi and lupin beans) amongst other plant-based ingredients (Santo et al., 2020). Producing meat substitutes from plants has a much smaller environmental impact compared to conventional meat (Heller and Keoleian, 2018). Plant-based meat has become widely available in South Africa over the last 5 years, with all major grocery retailers (Pick 'n Pay, Shoprite Checkers, SPAR, Woolworths) stocking local and international brands. With a wide variety of products available, the nutritional value of current plant-based meats varies considerably in terms of protein, fiber, saturated fat, and mineral content (Harnack et al., 2021). However, a randomized clinical trial found that consumption of plant-based meat products was beneficial to cardiovascular disease risk factors (Crimarco et al., 2020). New product development which considers a full set of factors including sensory properties, nutrition composition, and sustainability will be important for plant-based meat to reach its full potential as a food system solution.

Cultivated meat (also called cell-cultured, cultured, or lab-grown meat) is real animal meat produced without raising and slaughtering animals. Production begins with a small sample of starter cells, typically obtained from the muscle biopsy of an animal (George, 2020). These cells are transferred into a suitable medium and grown within a bioreactor that creates the conditions necessary for the growth and differentiation of stem cells into muscle and fat (Bhat et al., 2014). The bioreactor and medium provide nutrients, energy, and growth factors to the cells as they multiply (Bhat et al., 2014). Scaling production technology is still under development, but once produced at scale, cultivated meat promises to provide a protein source that uses fewer environmental resources and poses less public health risk than conventional meat (Landers et al., 2012; Tuomisto et al., 2014; Mattick et al., 2015; Smetana et al., 2015; Tuomisto, 2019; Chriki and Hocquette, 2020). Additionally, cultivated meat technologies are precise, creating the possibility of developing healthier and more nutritious products when compared to conventional meat, such as meat with higher omega fatty acid levels or lower saturated fat and cholesterol (Stout et al., 2020). At this time, cultivated meat is only available for purchase from one restaurant in Singapore. However several companies have opened pilot production facilities and greater availability to the public is expected between 2022–2025 (Bryant and Barnett, 2020; George, 2020).

The bulk of research conducted on consumer perceptions of plant-based and cultivated meat conducted to date has neglected emerging markets in developing countries, especially in the African continent. Numerous studies have been carried out in the United States and across multiple Asian and European countries, focusing on consumers' perceptions toward cultivated meat (see, for example, Verbeke et al., 2015; Hartmann and Siegrist, 2017; Wilks and Phillips, 2017; Bryant and Barnett, 2018; Stephens et al., 2018; Bryant and Dillard, 2019; Bryant et al., 2019; Chriki and Hocquette, 2020; Szejda et al., 2021). Similarly, multiple studies have investigated consumers' perceptions toward plant-based meat (Pohjolainen et al., 2015; Bryant, 2019; Parry and Szejda, 2019; Vainio, 2019; Dent, 2020; Faber et al., 2020; International Food Information Council, 2020; Leiserowitz et al., 2020). However, differing methodological approaches make the findings inconsistent and difficult to compare. Additionally, there is a need to conduct comparative research of consumers' perceptions toward plant-based and cultivated meat products (Bryant et al., 2019).

The production of meat via new technologies presents a potential solution to mitigating the externalities associated with conventional animal agriculture. In developing nations such as South Africa, plant-based and cultivated meat could contribute to a sustainable food system with greater accessibility to protein that is both healthy and familiar. However, the success of these new technologies will be highly dependent on their consumer adoption over time; currently, there is little known about consumer attitudes toward cultivated and plant-based meat in the African context.

In this applied study, we investigated the current level of familiarity with plant-based and cultivated meat, current level of acceptance of these products (as indicated by support for the technology, interest in trying, intention to purchase, and likelihood of paying more), motivations for purchasing, and the desired product characteristics that contribute to purchasing of these products. Finally, we examined sociodemographic characteristics of an early adopter segment (Rogers, 2003), defined in this study as those with a high purchase interest. The Diffusion of Innovation framework explains how innovations are adopted over time and segments a population into “innovators,” “early adopters,” “early majority,” and “laggards,” with each segment successively adopting an innovation over time (Rogers, 2003). The purpose of the present study was to generate data to understand consumer perceptions and market segmentation; to develop products that meet the needs of South African consumers; and to better understand the pathway for developing a healthy, sustainable, and equitable food supply in South Africa.

We divided our inquiries into three parts. The first set of research questions aimed to assess current familiarity and potential indicators of future adoption.

RQ1: Among the general population and generational segments, what is the current level of familiarity with plant-based and cultivated meat?

RQ2: Among the general population and generational segments, what is the current level of acceptance of plant-based and cultivated meat, as indicated by (a) the degree of support, (b) likelihood of trying, (c) likelihood of buying, and (d) likelihood of paying more?

The second set of research questions aimed to evaluate the factors which drive purchase intent of plant-based and cultivated meat and to examine the profile of early adopters of these meat types.

RQ3: What are the motivations of the general population and the early adopter segment to purchase plant-based and cultivated meat?

RQ4: What are the predictors of purchase intention for plant-based and cultivated meat?

RQ5: In comparison to the general population, what are the sociodemographic characteristics of early adopters of plant-based and cultivated meat?

The third set of research questions aimed to examine future consumption patterns that can inform priorities in research, development, and production.

RQ6: How does the general population and each generational segment envision they will diversify their sources of protein by the year 2030, in terms of proportion of plant-based, cultivated, and conventional products?

RQ7: For the general population and the early adopter segment, what are the desired characteristics of plant-based and cultivated meat products?

RQ8: For the general population and the early adopter segment, what are the desired species for plant-based and cultivated meat products?



MATERIALS AND METHODS


Participants

We recruited an adult population ages 18–61 that was representative across age, gender, race, and income. The age range included born-frees (those who were born or grew up after the end of the Apartheid era; 18–27), millennials (28–41), and Gen X (42–61) generations, which matched the generational categories established by the South African government (Statistics South Africa, 2020). Additional inclusion criteria included: living in South Africa, passed at least one of two reading comprehension checks, and a nine-min duration minimum. The data were weighted in order to accurately reflect a representative sample of the South African population. The final sample size was 1,087 and the effective base was 959.



Procedures

This study received ethical clearance from the Arizona State Institutional Review Board (Study #00013176) prior to data collection. We used a South African data company, Nudge, to recruit participants. The survey was fielded in February 2021. Participants were recruited through social media ads and incentivized to take part in the study via a lucky draw approach. The ad mentioned a survey but did not refer to a specific topic. Participants were first screened to ensure they are residents of South Africa and at least 18 years of age. They were then given the option of completing the survey in English or isiZulu. While most South Africans understand English, isiZulu is the most widely spoken home language in South Africa (24%). The translation was conducted by isiZulu Translation, a South African translation service. Despite 22% of the participants considering isiZulu their home language, 98% of participants completed the survey in English. After selecting their preferred language, participants were presented with a consent form, which they could agree to by clicking “next” if they wished to participate in the survey.

The next two blocks of the survey focused on perceptions of plant-based and cultivated meat, which were presented in random order. Each section began with a short introduction about the respective product, followed by a comprehension test. Those who failed the first comprehension test were given a short explanation and prompted to try again, whereas those who failed both were removed from the study. The final section included sociodemographic questions.



Materials


Stimuli

There were three stimuli used in the study. The first stimulus was a short introductory text describing the challenges with rising population growth in South Africa, as well as the potential role of innovative food products in achieving food security. The second and third stimuli were placed at the beginning of the plant-based meat survey block and the cultivated meat survey block. These stimuli provided a short description of the applicable meat type. The plant-based meat stimulus described the products as being made entirely of plants; replicating the sensory experience of conventional meat; offering benefits to health, the environment, and animals; and becoming increasingly available over the next decade. The cultivated meat stimulus described the products as being the same as conventional meat in that it is made of animal cells but does not involve animal slaughter. The cultivated meat stimulus also included an explanation of the growing conditions in a bioreactor and included a short graphic describing the production process using a greenhouse analogy. We opted to use the term “cultivated meat” to describe the technology, as this term (as well as the term “cultured meat”) is a descriptive, non-advocacy term explicitly preferred by consumers (Szejda et al., 2021). The introductory text and plant-based and cultivated meat technology descriptions are available in the Supplementary Materials.



Measures

Questions related to familiarity and likelihood of adopting plant-based and cultivated meat were measured using single items (see Table 1). Answer choices were on a 5-point scale; 1 = not at all, 2 = somewhat, 3 = moderately, 4 = very, and 5 = extremely [familiar/supportive/likely]. For data analysis, we grouped the response options into three categories as follows: no (not at all), medium (somewhat and moderately), and high (very and extremely).


Table 1. Measurement of familiarity and adoption variables.
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The importance of reasons for purchasing were measured using single items (see Table 2). Participants were asked, “If you were to consider purchasing [plant-based or cultivated] meat, how important to you are each of the following reasons?” Answer choices were on a 5-point scale (1 = not at all important, 5 = extremely important). For data analysis, we grouped scale items into three categories as follows: no (not at all), medium (somewhat and moderately), and high (very and extremely).


Table 2. Measurement of purchasing reasons.
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The importance of product characteristics were measured using single items. Participants were asked, “If you were to consider purchasing cultivated meat, how important to you are each of the following product characteristics?” The six product characteristics were phrased as follows: “taste,” “texture,” “easy to prepare,” “fits with my usual meals,” “provides same nutrition as conventional meat,” “provides better nutrition as conventional meat.” Answer choices were on a 5-point scale (1 = not at all important, 5 = extremely important). For data analysis, we grouped scale items into three categories as follows: no (not at all), medium (somewhat and moderately), and high (very and extremely).

The preferred species for plant-based and cultivated meat were indicated by selecting one or more options (beef, poultry, pork, mutton, fish or shellfish, offal, game). Yearly meat intake by meat type was assessed using a sliding scale in which participants could estimate the percentage that each meat category (conventional, cultivated, plant-based) would contribute to their overall meat consumption over the course of a year. Sociodemographic measures included: age, gender, race, religion, language, province, population density, political orientation, education level, income, occupation, and dietary patterns. The dietary measures included diet category (omnivore, pescatarian, vegetarian, or plant-based/vegan) and weekly meat consumption frequency. With the exception of the yearly meat intake and the sociodemographic measures, all questions were separately asked with regard to both plant-based and cultivated meat.

The dataset and questionnaire are available open access on Open Science Framework (osf.io/s3qw7).





RESULTS


Part 1: Current Levels of Familiarity and Likelihood of Future Adoption

The first part of our analysis examines current levels of familiarity and likelihood of future adoption of plant-based and cultivated meat among the general South African population and by generational segments (born-frees, n = 373; millennials, n = 458, and Gen X, n = 256).


Familiarity

Familiarity with plant-based and cultivated meat was fairly low among the South African population. For plant-based meat, 17.3% of participants were highly (very or extremely) familiar. The pattern for cultivated meat was very similar, with 16.9% reporting high familiarity. Figure 1 illustrates the findings in detail.


[image: Figure 1]
FIGURE 1. Current familiarity with plant-based and cultivated meat in the general population.


In terms of generational differences, we observed the highest familiarity levels among born-frees, with 21.1% highly familiar with plant-based and 19.5% highly familiar with cultivated meat. In contrast, millennials and Gen X reported lower levels of familiarity, with 15.9% of millennials and 14.2% of Gen X being highly familiar with plant-based meat and 17.1% of millennials and 12.8% of Gen X being highly familiar with cultivated meat. See Figures 2, 3 for detailed comparisons across the generations.


[image: Figure 2]
FIGURE 2. Current familiarity with plant-based meat in the general population and by generations.



[image: Figure 3]
FIGURE 3. Current familiarity with cultivated meat in the general population and by generations.




Future Adoption Potential

Despite the generally low familiarity levels, likelihood of future adoption for plant-based and cultivated meat was high among the South African population. We reported future adoption for both meat types along four dimensions: degree of support, likelihood to try, likelihood to purchase, and likelihood to pay more. Future adoption levels were overall higher for plant-based meat in comparison to cultivated meat. For plant-based meat, 59.9% were highly supportive, 67.3% were highly likely to try, and 58.8% were highly likely to purchase. For cultivated meat, 48.9% were highly supportive, 59.6% were highly likely to try, and 53.0% were highly likely to purchase. The likelihood to pay more was substantially lower for both meat types: 31.5% of participants were highly likely to pay more for plant-based meat and 30.1% of participants were highly likely to pay more for cultivated meat. See Figures 4, 5 for more detail.


[image: Figure 4]
FIGURE 4. Future adoption of plant-based meat in the general population.



[image: Figure 5]
FIGURE 5. Future adoption of cultivated meat in the general population.


Next, we examined generational differences using the likelihood to purchase measure. Compared to Gen X, younger generations (born-frees and millennials) had higher levels of purchase intention for both meat types. For plant-based meat, 59.7% of born-frees, 61.6% of millennials, and 52.8% of Gen X were highly likely to purchase. For cultivated meat, 54.7% of born-frees, 55.3% of millennials, and 46.3% of Gen X were highly likely to purchase. Figures 6, 7 show the breakdowns per generation for both meat types in detail.


[image: Figure 6]
FIGURE 6. Likelihood to purchase plant-based meat in the general population and by generations.



[image: Figure 7]
FIGURE 7. Likelihood to purchase cultivated meat in the general population and by generations.


Similar generational trends could also be observed for the other future adoption measures for both plant-based and cultivated meat, with future adoption levels generally highest among born-frees and millennials. Generational differences for all key future adoption measures can be found in the Supplemental Materials.




Part 2: Early Adopters of Alternative Proteins

The second part of our analysis evaluated the factors which drive purchase intent of plant-based and cultivated meat and examined the profile of early adopters of these meat types. In our study, we defined early adopters as those who reported a high likelihood of purchasing plant-based meat (plant-based meat early adopters; n = 640) or cultivated meat (cultivated meat early adopters, n = 576).


Motivation for Purchasing

First, we examined the importance of different motivations for purchasing plant-based and cultivated meat. In Figures 8, 9 below, we compared the mean importance scores for each motivation between the general population and early adopters of the respective meat type. Overall, the general population found all motivations to be very important for both meat types, with all mean motivation ratings at least 3.8 (4 = very important). We observed the same pattern with early adopters, though the importance of each motivation was more salient overall, with all mean motivation ratings at least 4.1. For both meat types, the strongest motivating factors were animal welfare, health, the environment, and food security. See Figures 8, 9 for more detail.


[image: Figure 8]
FIGURE 8. Mean importance of motivations for plant-based meat in the general population and among early adopters.



[image: Figure 9]
FIGURE 9. Mean importance of motivations for cultivated meat in the general population and among early adopters.




Predictors of Purchasing

Next, we assessed predictors of purchase intention by conducting regression analyses and by comparing the sociodemographic characteristics of early adopters to the general population.

First, we conducted two sets of multiple regression analyses using the forward method to identify the most predictive set of demographic and attitudinal predictors of purchase intention for both plant-based meat and cultivated meat. The dependent variable was likelihood of purchasing the relevant meat type (plant-based meat or cultivated meat). The predictor variables included prior familiarity with the relevant meat type (plant-based or cultivated meat), frequency of meat consumption, age, gender, political orientation, household income, education, and attitudinal factors. The attitudinal factors reflected the degree of importance of each reason for purchasing the relevant meat type (plant-based or cultivated meat) and included: does not harm animals, better for my health, better for our environment, contains no pathogens, contains no antibiotics, contributes to local food security, contributes to wild animal conservation.

For plant-based meat, the final model accounted for 35.9% of variance in purchase intention, F(5, 822) = 93.83, p < 0.001 and showed that prior familiarity (β = 0.23, t = 8.23, p < 0.001) and three attitudinal factors, “plant-based meat is better for my health (β = 0.23, t = 5.71, p < 0.001),” “plant-based meat contributes to local food security (β = 0.19, t = 4.98, p < 0.001),” and “plant-based meat is better for our environment (β = 0.18, t = 4.46, p < 0.001)” had a significant positive relationship with purchase intention, while household income (β = −0.06, t = −2.21, p = 0.027) had a negative relationship (lower income predicted higher purchase intention).

Similar results were found for cultivated meat, where the final model predicted 32.1% of the variance in purchase intention, F(5, 822) = 79.27, p < 0.001 and showed that prior familiarity (β = 0.25, t = 8.74, p < 0.001) and three attitudinal factors, “cultivated meat is better for my health (β = 0.20, t = 5.45, p < 0.001),” “cultivated meat contributes to local food security (β = 0.13, t = 3.41, p = 0.001),” and “cultivated meat is better for our environment (β = 0.21, t = 5.26, p < 0.001)” had a significant positive relationship with purchase intention, while household income (β = −0.09, t = −3.17, p = 0.002) had a negative relationship.

Next, we compared the sociodemographic characteristics of the early adopters to the general population including age, gender, race/ethnicity, religion, language, location, population density, political orientation, education level, income, occupational status, diet category, and meat consumption frequency. Generally, we found that the plant-based early adopters and the cultivated meat early adopters were quite similar to the general population. This was in line with our regression analysis, in which the only sociodemographic factor that predicted purchase intention was income, with a small effect size. Attitudinal, rather than sociodemographic factors, appear to be more influential. The Supplementary Materials contain data tables for the general population and the two early adopter segments.




Part 3: Product Development for an Equitable Future

The third part of our analysis examines future consumption patterns that can inform priorities in research and development as well as production.


Diversification of Protein Sources

First, participants were asked to roughly estimate the percentage that each meat category would contribute to their overall meat consumption over the course of a year, once plant-based and cultivated meat has become widely available and affordable. For the general population, we observed that future meat intake was estimated to be split rather equally among the three categories. Examining future intake per generation, this pattern stayed roughly the same for born-frees and millennials. However, Gen X estimated their consumption of conventional meat to be substantially higher and accordingly allocated smaller shares to the meat alternatives. Details can be seen in Figure 10.


[image: Figure 10]
FIGURE 10. Estimated future intake of meat categories in the general population and by generations. Our questionnaire also allowed for the option of not eating any of these types of meat. However, in the analysis, we excluded this option (which made up roughly 5–6% of the estimated future intake) and recalibrated the percentages such that the shares of the three meat categories add up to 100%. This allowed for a more straightforward comparison of the estimated future intake of plant-based, cultivated and conventional meat.




Desired Products: Characteristics

Next we examined the importance of different product characteristics for participants' intention to purchase plant-based and cultivated meat. Below in Figures 11, 12, we report mean importance scores for both the general population and early adopters. Overall, the general population found all characteristics to be very important for both meat types, with all mean importance ratings at least 4.1 (4 = very important). The same pattern again occurred for the early adopters, though the importance was more salient overall, with all mean motivation ratings at least 4.3. For both meat alternatives, the most important characteristic was taste, followed by better nutrition.


[image: Figure 11]
FIGURE 11. Mean importance of characteristics of plant-based meat in the general population and among early adopters.



[image: Figure 12]
FIGURE 12. Mean importance of characteristics of cultivated meat in the general population and among early adopters.




Desired Products: Species

To understand desired product types, we analyzed participants' preferences for different species. The results for the two meat types were very similar, as can be seen in Figures 13, 14. Among the general population, for both plant-based and cultivated meat, beef and poultry were the most appealing product types, followed by pork and mutton. Fish, offal and game were less desired. Early adopters of the respective meat type reported higher levels of appeal for each type of meat, with their preferences following very similar patterns to those of the general population.


[image: Figure 13]
FIGURE 13. Appeal of plant-based meat products.



[image: Figure 14]
FIGURE 14. Appeal of cultivated meat products.






DISCUSSION

The results of our study show that there is high interest in plant-based and cultivated meat among the South African population, indicating that the products are likely to be widely adopted. This is especially telling, since familiarity with these meat types is currently low, and prior familiarity has emerged as a top predictor of purchasing intention in this and other studies (e.g., Bryant et al., 2019; Weinrich et al., 2020). Populations within African nations are projected to dramatically rise over the next 30 years, suggesting both a need for food innovation and a market for producers (US Census Bureau, 2021).

To our knowledge, this study was the first of its kind to analyze consumer perceptions of plant-based and cultivated meat in Africa, providing an important benchmark and starting point for further studies across the continent. Further balancing the disproportionately Western-focused research with studies in developing and emerging markets thus is an important direction for future research. The generational trends we observed in future adoption levels support this point. With born-frees and millennials showing substantially higher levels of future adoption than Generation X, plant-based and cultivated meat will have a strong market in South Africa, with its relatively young population (United Nations Department of Economic Social Affairs, 2019). According to South Africa's 2021 midyear population estimates, 63% of the population is under 35 and the median age is 28 (Statistics South Africa, 2021). The comparably high share of younger generations in many emerging and developing countries thus suggests there might be strong markets for new meat types outside of the global North.

Additionally, these generational differences suggest there will be increasing adoptions over time with changing cohorts, which is especially pertinent given South Africa's young population (Statistics South Africa, 2021). This is in line with a recent generational assessment of US and UK consumers, in which younger generations showed the highest adoption potential (Szejda et al., 2021). Future adoption levels will also likely increase as alternative meat products become better-known and more widely available, since our regression analysis revealed prior familiarity to be the strongest predictor for purchase likelihood of both plant-based and cultivated meat.

Comparing the results between plant-based and cultivated meat, we see that future adoption levels among our participants are somewhat higher for plant-based meat across nearly all measures. Interestingly, when asking about the preference for different species or types of meat products, participants indicated a higher preference across almost all species for cultivated compared to plant-based meat. This seems contradictory to the adoption levels reported above, where plant-based meat was the more popular choice. However, this could be explained by the fact that it is less intuitive to imagine species when thinking about plant-based meat, as the products' ingredients are not related to the respective animal. This is different for cultivated meat, where cells are sourced from the desired species and it is easier for potential consumers to imagine a specific species-related product.

Regarding motivations for adopting plant-based and cultivated meat, we observe that all factors mentioned in the survey are important for consumers, not only the “big three” reasons typically cited in favor of veganism/vegetarianism, i.e., animals, environment and health (Janssen et al., 2016). In particular, local food security seems to be a strong motivator among South African consumers, though this finding should be taken with caution since the study introduced participants to the challenge of a rising population and the need for food security solutions. Comparing the motivations between plant-based and cultivated meat, we see strong similarities. However, health seems to be a slightly more important factor for adoption of plant-based meat. Although plant-based meat nutritional composition varies widely (Harnack et al., 2021), a 2020 clinical trial found improvements in cardiovascular risk factors in comparison to consumption of conventional meat (Crimarco et al., 2020). The nutritional composition of cultivated meat is still under development and could be either similar or improved in comparison to conventional meat (Stout et al., 2020). Given these differences, nutritional health claims may need to be product-specific. Overall consumers appear to be motivated by the multi-dimensional benefits of plant-based and cultivated meat, including both altruistic and personal benefits. This finding is consistent with cross country comparison studies, including a recent study comparing cultivated meat adoption in the US and UK (Szejda et al., 2021) and a study comparing plant-based and cultivated meat adoption in the US, China, and India (Bryant et al., 2019).

We observed these motivators to be more influential than demographic factors in predicting the likelihood of purchasing plant-based or cultivated meat. The demographic profiles of early adopters appear very similar to those of the general population. Only income emerged as a minor predictor of purchase intent in our regression analysis, with lower income levels being associated with higher purchase intention. This finding seems counterintuitive, but might be explained by the framing of these new meat types as a social equity solution in our questionnaire.

In general, we need to be mindful of the positive descriptions of plant-based and cultivated meat in our questionnaire, as those descriptions might have influenced participants toward more positive attitudes. Szejda et al. (2021) found that support for cultivated meat production increased with the inclusion of a longer educational text that described the production process and benefits. Further limitations of our results need to be acknowledged with regard to issues generally associated with self-report data. Next to cognitive restraints (e.g., poor recollection of past behavior and poor prediction of future behavior; Neuschatz et al., 2007; Poon et al., 2014), there might also be a social desirability bias in effect, leading to heightened positive results in terms of the attitudes toward plant-based and cultivated meat. Although demographically representative of the South African population, the sample is biased toward social media users due to study recruitment through social media ads.

Meat consumption is projected to rise dramatically in developing countries in accordance with their rising income and urbanization, which will exacerbate the health, environmental, and animal welfare problems associated with industrial animal farming. Developing nations will be increasingly challenged to address both undernourishment and obesity, but solutions must be viable and adopted by consumers in order to be successful. The study findings suggest that both plant-based meat and cultivated meat could be viable options for improving the food system in South Africa, as consumers across all segments of society, and especially amongst the younger population, indicated broad acceptance.
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