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Executive Summary

The main purpose of this study was to assess the potential for consumer adoption
of plant-based meat (PBM) in Egypt, Kenya, and Nigeria, three highly populous
African lower middle income countries. As their populations and economies rise in
the coming decades, their meat consumption is expected to rise accordingly and
account for a significant portion of total future meat consumption in Africa. A
concomitant rise in meat production will likely exacerbate existing food security,
environmental, public health, and animal welfare challenges in these and other
African countries. Replacement of conventional meat with PBM can be a solution to
o�set some of these negative externalities.

Our primary research questions centered on the potential adoption of plant-based
meat, including current familiarity, acceptance (trial, purchasing, and paying more),
motivations, and desired product characteristics. We also assessed current dietary
patterns and potential future dietary patterns including cultivated meat (CM)
acceptance. To answer these questions, we conducted online surveys of nationally
representative adults Gen Z and Millennial age groups (18-39 years) in Egypt (n =
1,099), Kenya (n = 1,351), and Nigeria (n = 1,204). We analyzed results using
visualizations and descriptive and inferential statistics.

Current dietary patterns are also an important consideration. Nearly all participants
ate meat, but their consumption varied: Nigerians are heavy meat eaters, Egyptians
are moderate meat eaters, and many Kenyans are flexitarians. Purchasing patterns
di�ered in that most Nigerians purchased meat from informal markets or street
side vendors, whereas Kenyans and Nigerians most often purchased from
butcheries. Supermarkets, presumably where plant-based meat would likely be
sold, were used less often overall, but were used more often in Egypt, followed by
Kenya, and quite infrequently in Nigeria. Beef, chicken, and fish were the most
regularly consumed types of meat in all countries. Family members were considered
to be the most important influence on the trial of new foods, while friends and
medical professionals were also considered influential.

Current adoption of PBM products was low: ¼ - ½ had never heard of PBM and only
¼ had tried it already. Although not currently familiar or widely adopted, consumers
in Kenya and Nigeria were quite open to trying and purchasing PBM (about ¾ of
Kenyans and Nigerians were highly likely to try and buy). Consumers in Egypt were
also quite open to PBM (about ½ were highly likely to try and buy), but less so in
comparison to Kenya and Nigeria

We assessed a wide range of potential motivations for purchasing PBM; participants
considered all to be at least ‘moderately’ important. Health and food security were
the most important motivations and were statistically significant predictors of
purchase intention across all countries. Additionally, prior familiarity was an
important predictor in all three countries. In Kenya, gender (men), cultural
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motivations, and environmental motivations were also predictors. In Nigeria, greater
age, gender (men), cultural motivations, and farmed animal welfare were also
predictors. In Egypt, more frequent meat consumption was also a predictor.
Nutrition, taste, and cost were considered the most important PBM product
characteristics. PB chicken, beef, and fish, especially in the form of burgers, were
considered the most desirable product types.

We also asked about longer term alternatives to conventional meat, including CM
and hybrid products (combining PBM and CM). These products were also of interest
to consumers. However, they were much less familiar and accordingly less accepted
than PBM. Still, nearly all were at least ‘somewhat’ open to trying and buying. About
½ of Egyptians were highly likely to try and buy CM, and about 60% of Kenyans and
Nigerians were highly likely to try and buy CM. Acceptance rates were slightly higher
for hybrid products, but not as high as for 100% plant-based products. For CM and
hybrid products, prior familiarity was the only predictor of purchase intention that
was statistically significant across all countries.

Finally, we used a futures approach to ask participants to envision a future scenario
in which PBM, CM, and conventional meat were all widely available at price and
taste parity. Across countries, the estimated yearly share was about ¼ -½ for PBM
and about ¼ for CM. Together, participants anticipated that alternatives to
conventional meat could make up about ½ the total share of meat consumption in
Egypt, ⅔ in Nigeria, and ¾ in Kenya.

With the highest rates of acceptance, use of butcheries and supermarkets for
purchasing meat, and higher proportion of flexitarians, Kenya may o�er the most
promising opportunity to increase adoption. Although Nigeria also had high rates of
acceptance, the primary use of informal markets for meat purchasing may present
infrastructure di�culties in the near term. Additionally, Nigerians’ heavy meat
consumption should be considered. Although Egyptians had comparatively moderate
acceptance rates, their greater use of supermarkets for meat purchasing may be
advantageous. The findings from this study suggest that PBM in the near term, and
CM in the longer term, could be viable market-based solutions to reduce the food
security, public health, environmental, and animal welfare concerns associated with
higher meat consumption and production.
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Introduction

Rationale
The introduction of plant-based meat (PBM) products is a market-based solution for reducing reliance on
meat production and consumption, thus preserving environmental resources and contributing to food
security, public health, and animal welfare. Due to rapid population and economic growth (United States
Census Bureau International Database, 2022; World Bank, 2022), meat consumption is expected to see
an especially strong rise in many African countries in the coming decades. Egypt, Kenya, and Nigeria are
highly populous lower middle income nations (World Bank, 2022), and are likely to account for a
significant portion of total future meat consumption in Africa. The main purpose of this study was to
assess the tractability of plant-based meat adoption in these countries, building on a previous study on
plant-based and cultivated meat adoption in South Africa (Szejda et al., 2021).

Rising population
Egypt, Kenya, and Nigeria have large, young, and growing populations (United States Census Bureau
International Database, 2022). Nigeria in the West (225 million), Egypt in the North (108 million), and
Kenya in the East (56 million) are among the most populous nations in Africa. About half the total
population in these countries is under 20 years of age: 52.2% of Nigerians, 43.7% of Egyptians, and 48.8%
of Kenyans are 0-19 years old. Nigeria, Egypt, and Kenya currently also experience high annual population
growth rates of 2.5%, 2.2%, and 2.1% respectively. These are among the highest population growth rates
globally and substantially higher than the global average of 0.9% per year. Overall, 77% of Africans are
less than 35 years old, and of all children to be born globally by 2050, roughly 20% are estimated to be
born in Africa (World Economic Forum, 2020).

Rising economies
This population expansion is accompanied by significant economic development. The economies of Egypt
and Kenya have grown by 4.6% and 3.9% per year respectively on average between 2015 and 2020, far
above the global average of 2.0% (World Bank, 2022). Egypt’s economy is well established – the second
largest in GDP across Africa (World Bank, 2022) and one of Africa’s four most advanced economies -
while Kenya is a transition economy, quickly growing from lower previous levels of economic
development (Chironga et al., 2011). Nigeria has experienced slower economic growth at 0.7% per year,
but is still Africa’s largest economy due to its massive population size and oil exports (Chironga et al.,
2011; World Bank, 2022). Overall, African economies are growing faster than the global average and are
expected to continue their strong economic development in the coming decades (World Economic
Forum, 2019). Accordingly, urbanization across Africa is ongoing, fostering economic development and
declining poverty rates, especially in large cities (Hommann & Lall, 2019).

Rising meat consumption
These population and economic changes will significantly impact food consumption patterns in Egypt,
Kenya, and Nigeria. Agricultural production in Africa is currently highly fragmented and dominated by
small-scale farming, with the majority of livestock farmers focusing on their own subsistence or local
markets (Food and Agriculture Organization of the United Nations, 2014; United Nations Development
Programme, 2012). In Nigeria, 99% of cattle were herded traditionally in 2019 (African Business, 2019). The
vast majority of red meat in Nigeria is sold at traditional open-air markets, with global or multinational
supermarket brands accounting for only a tiny fraction of the market ( Department for International
Development, 2012). Kenya’s meat industry is similarly characterized by informal actors and fragmented
structures (Kenya Markets Trust, 2019). In Egypt, small and medium-sized enterprises account for nearly
70% of the animal husbandry sector (Omar & Mello, 2021).
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Meat consumption per capita in Egypt, Kenya, and Nigeria can be expected to increase over the next
several decades, as the countries continue to develop economically and increase their populations.
Higher meat consumption is typically associated with higher socioeconomic status (Chan & Zlatevska,
2018), and rising incomes and urbanization have been shown to be two of the major drivers of meat
consumption (Godfray, 2011; Milford et al., 2019; Ritchie & Roser, 2019). A study in Kenya showed that
meat consumption steadily increases from low to mid to high-income segments and is substantially
higher in the country’s two major cities - Nairobi and Mombasa - which account for three quarters of
meat consumption in Kenya (Kenya Markets Trust, 2019).

Together, this increase in per capita meat consumption and the large increase in the sheer quantity of
people will lead to a substantial increase in absolute meat consumption in Egypt, Kenya, and Nigeria. In
Nigeria, accompanied by an increase in meat consumption, meat production and livestock numbers have
increased steadily in the period between 1994 and 2013 (Osazuwa-Peters, 2021). In 2021, the Organisation
for Economic Co-operation Development (OECD) and the Food and Agricultural Organization (FAO) of the
United Nations (2021) estimated that meat consumption in Africa will increase by 30% until 2030 - the
largest growth of any continent. The FAO (2006) also expects sub-Saharan Africa to have the highest
growth rate in meat consumption and production among developing world regions in the period from
2030 to 2050, with North Africa and the Near East coming in third place behind South Asia.

Food insecurity
This expected growth in meat consumption will pose significant challenges for the local food economies
in Africa. Food insecurity in Egypt, Kenya, and Nigeria is still high, with 27.8%, 68.5%, and 57.7% of the
population respectively experiencing moderate or severe food insecurity in the period between 2018 and
2020 (FAOSTAT, 2022). As meat production is a resource-intensive process, increasing demand for meat
might exacerbate existing food supply issues and adverse e�ects on the environment (Latino,
Pica-Cimarra, & Wisser, 2020).

Market-based solutions
For these reasons, it is useful to explore potential alternatives to meat consumption in markets like
Egypt, Kenya, and Nigeria, as evidenced by the Food and Agriculture Organization’s (2020)
recommendation for further development and implementation of meat substitutes.

One such alternative is plant-based meat. PBM products are designed to mimic the sensory experience
of conventional meat, while the ingredients are sourced entirely from plants such as soy, wheat, or peas
(Santo et al., 2020). As an alternative to conventional meat, PBM generally has a significantly lower
environmental footprint (Heller and Keoleian, 2018). Although products vary in their nutritional content
(Harnack, 2021), PBM has the potential to address a variety of public health concerns (Crimarco, 2020).

Another alternative is cultivated meat (CM), which is produced by growing animal cells directly in a
bioreactor, rather than raising animals for their meat. These products are still under research and
development, but once produced at scale, they are also expected to have lower environmental footprints
and o�er public health benefits (Chriki & Hocquette, 2020; Landers et al., 2012; Mattick et al., 2015;
Smetana et al., 2015; Tuomisto, 2019). Technologies will allow precision and variance in the nutrient
profiles (Stout et al., 2020).

Research Questions
The purpose of this exploratory study was to learn about the tractability of plant-based meat adoption
in Egypt, Kenya, and Nigeria as a potential solution to address the externalities associated with meat
production and consumption. The study was also intended to shed light on current and future meat
consumption patterns, including plant-based, cultivated and hybrid meat products. Our research
questions were as follows:
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Dietary patterns
● Who are the people that are influential for others to try new foods?
● What are the patterns of meat consumption?

Adoption of plant-based meat products
● What is the current level of familiarity with plant-based meat?
● What is the likelihood of trying, buying, and paying more for plant-based meat?
● Where are consumers most likely to first try plant-based meat?
● What are the motivations to purchase plant-based meat?
● What are the desired types and characteristics of plant-based meat products?
● What are the predictors of purchase intention for plant-based meat?

Adoption of cultivated and hybrid meat products
● What is the current level of familiarity with cultivated meat?
● What is the likelihood of purchasing cultivated meat and hybrid products?

Future meat consumption patterns
● What is the estimated yearly intake of each meat type?
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Method

These research questions were investigated via representative online surveys in Egypt, Kenya, and
Nigeria. All materials, including the survey questionnaire, data analytic plan, and dataset are freely
available on Open Science Framework.

Procedures
The surveys were fielded in April-May 2022 by Nudge, a South African data company. Participants were
recruited via social media and incentivized to participate via a lucky draw approach. The survey
questionnaire was the same across all three countries, with the exception of some minor wording
adjustments and changes to demographic categories. This allowed for standardized analysis and
cross-country comparisons. However, the study was translated to Arabic for Egypt, while English
questionnaires were used in Kenya and Nigeria.

Participants were first asked to report their dietary and meat consumption patterns. Following an
introduction to PBM, participants answered a comprehensive set of questions about their attitudes and
perceptions around the topic. Then, following an introduction to CM, participants answered a small
number of questions about this topic. The survey ended with standard sociodemographic questions.

The introductions of PBM and CM were each followed by a simple comprehension check, testing whether
participants paid attention to and understood the meaning of these concepts. Participants who did not
demonstrate understanding of the concept were provided a second, shorter explanation and allowed to
continue. Those who failed both checks were removed from the study.

Stimuli
There were two stimuli used in the study: one for PBM  and one for CM . The introductions to PBM and
CM shortly explained what these products are, how they are produced, and which ingredients are used.
They also mentioned that the products were developed as potential solutions to preserve environmental
resources, help animals, and improve public health, while maintaining many of the sensory
characteristics of conventional meat. The introductory texts also illustrated some product examples and
their availability globally. Please see Appendix A for the full text and images.

Sample
The sample consisted of 3,654 participants, 1,099 in Egypt, 1,351 in Kenya, and 1,204 in Nigeria.
Participants were included in the study if they were residents of the respective country and ages 18-39.
We recruited using 4-year age and gender quotas, and then post-weighted the data to achieve complete
gender and age representation.

The sample was representative in terms of age and gender, including 38% Gen Z (18-24 years) and 62%
Millennials (25-39 years). About half of participants lived in a large town or city, one quarter in a
middle-sized town, with the rest residing in small towns or rural areas. Education ranged from some
schooling to graduate education and income was quite evenly distributed between the segments for
each country. The majority (58%) were employed, and many were students (21%), due to targeted younger
ages. In Egypt, the share of stay-at-home parents/home executives was much higher (19%) in comparison
to Kenya (2%) and Nigeria (2%). Most participants had one or more children (71%), but the share of
participants without children was much larger in Nigeria (41%) than in Egypt (24%) and Kenya (21%). In
Egypt and Kenya, the vast majority (94% each) were Muslim and Christian respectively, while Nigerian
respondents were mostly Christian (82%) with a substantial Muslim minority (16%). Ethnicities varied
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between the countries, with Kenya and Nigeria showing a very broad range, while Egypt was dominated
by ethnic Egyptians. Regions naturally also varied, with capital and large metropolitan regions like Cairo,
Nairobi, Abuja, and Lagos most highly represented. Detailed demographic characteristics of the samples
in all three countries can be found in Appendix B and dietary characteristics can be found in Appendix C.

Data analytic plan

Reporting descriptive statistics
We reported percentages, ratings, and rankings in text and used charts to visualize the data. For PBM,
CM, and hybrid acceptance questions, we grouped Likert-type scale responses into three categories:
percentage of no (1 = not at all), medium (2 = somewhat and 3 = moderately), and high (4 = very and 5 =
extremely) responses. The percentages of high responses are reported in-text, while the charts show the
percentages for all three groups. We checked for generational di�erences, but did not find meaningful or
consistent di�erences between Gen Z and Millennials and thus are not reported in our results.1

Motivations to purchase PBM and PBM product characteristics are reported as average ratings (on a
5-point Likert scale) or average rankings (among a set of options). For questions which allowed multiple
selections, we reported the percentage of respondents that selected each option. For estimated yearly
intake by meat type, we reported the average estimates across the sample.

Reporting inferential statistics
For PBM, CM, and hybrid products, we conducted (1) Analyses of Variance (ANOVAs) to compare purchase
intentions between countries and (2) multiple regression analyses to assess predictors of purchase
intentions within each country. For the PBM regression model, we included four ordered sets of
predictors (prior familiarity, frequency of meat consumption, demographic variables, and general
motivation variables). For the CM and hybrid regression models, we included only the first three ordered
sets of predictors (as the main study focus was PBM, we did not measure motivation variables for CM
and hybrid products).

Database of qualitative responses
While the scope of our current study was quantitative in nature, we opted to use the opportunity to
collect qualitative data about motivations and barriers to purchasing PBM. These open-ended responses
are available open-access as an additional resource on Open Science Framework. In Kenya and Nigeria
these responses are in English, and in Egypt they are in Arabic.

1 The regression analyses did reveal an inconsistent and small age e�ect: In Nigeria, older participants were more likely to purchase
PBM and hybrid products, and in Kenya, younger participants were more likely to purchase CM products. No other age e�ects were
found in the regression analyses.
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Results

Current Dietary Patterns
We began our study with an inquiry into current dietary patterns, especially in regard to meat
consumption. Detailed data tables are available in Appendix C.

Dietary category
The vast majority of our participants eat meat (93-97%). The percentage who restrict meat consumption
or only eat it occasionally (i.e., flexitarian, reducetarian, or semi-vegetarian) was highest in Kenya (32%),
followed by Nigeria (20%), and Egypt (10%). 5-10% were pescatarians.

Types of meat consumed
Beef, chicken, and fish were the most regularly consumed meat types in all three countries. Goat was
the fourth most popular option in Kenya and Nigeria. Shellfish and squab or pigeon were comparatively
very popular in Egypt, with 19% reporting regular consumption. Another major di�erence in meat
consumption patterns between the countries was pork, which was consumed regularly by 29% of Kenyan
respondents, but only 9% and 1% of our Nigerian and Egyptian participants .2

Frequency of meat consumption
Meat consumption frequency was highest in Nigeria, by far. On average, Nigerian participants reported
eating meat for 12.35 of their 21 meals per week, much more than in Egypt ( M = 7.40) and Kenya (M =
7.72).

Reasons for meat consumption
In all three countries, the most important reasons for eating meat included: part of their usual meals or
recipes, important for their health, and taste. Culture and religion were the least important reasons for
our panels in Kenya and Nigeria, but were slightly more relevant in Egypt.

Meat purchasing locations
Locations for purchasing meat di�ered dramatically between countries. In Nigeria, informal marketplaces
were very common (83% reported open air markets and roadside vendors as their usual place of
purchase). In Egypt and Kenya, most purchase meat from a butchery (84%-93%). Supermarkets were
more commonly used for purchasing meat in Egypt (38%) than in Kenya (24%) or Nigeria (17%).

Among the choices for purchasing prepared meat at restaurants, fast food (12-16%) was slightly more
common than casual (9-10%) and fine dining (5-9%).

Influence on new foods
Participants reported their family members to be the most important influence on their decision to try
new foods. Friends and medical professionals were also important influences. Church, cultural groups, or
other community members, co-workers, and influencers or famous people were reported as having only
a minor influence.

2 This di�erence is likely due to the di�erent shares of Muslims in the countries’ populations (94%, 16%, and 3% in Egypt, Nigeria, and
Kenya respectively).
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Adoption of Plant-Based Meat Products
The primary focus of our study was to understand the potential for adoption of PBM products. Our
research topics included familiarity, likelihood of trial, likelihood of purchase, likelihood of paying more,
motivations, and desired product characteristics. We also examined predictors of purchase intention.

PBM Familiarity
Prior familiarity with PBM was higher in Egypt and Kenya in comparison to Nigeria. In Egypt and Kenya,
about ⅔ had awareness about PBM, while in Nigeria only about ½ had awareness. Prior PBM trials were
higher in Kenya (25%) than in Egypt (15%) or Nigeria (10%).

PBM Trials

Likelihood of first trials and retrials
The vast majority of participants (96-99%) in all three countries were open to trying PBM. High likelihood
of trying (including anticipated trial or retrial ) was higher in Kenya (80%) and Nigeria (76%) in comparison3

to Egypt (62%).

Across the three countries, we found that the majority of people who have already tried PBM indicated a
high likelihood of trying PBM again (73% in Egypt, 83% in Kenya, 82% in Nigeria). Additionally, these rates
of retrial were higher in comparison to the rates of anticipated first trial among those who had not yet
tried (61% in Egypt, 79% in Kenya, 75% in Nigeria).

3 Note: The question asked in the questionnaire was slightly di�erent for participants based on their answer to the familiarity
question. Participants that had already tried PBM before were asked for their likelihood to try it again, while those that had not tried
before were asked for their general likelihood to try it. The share of participants that had tried PBM before and were asked for their
likelihood to try again was 15%, 25% and 10% in Egypt, Kenya, and Nigeria respectively. The figures shown in the graphs and reported in
text represent a weighted average of these two options, where the answers were multiplied by the percentage of participants that
were shown each question.
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Anticipated and actual first trial locations
Among those who had not yet tried, home settings (42-46%) and food service (42-50%) settings were the
most common anticipated locations for trying PBM for the first time, while retail settings (7-12%) were
less often anticipated to be a first trial location . Among those who had already tried, a home setting4

(53-70%) was the most common location of their first trial. Food service (24-33%) and retail settings
(3-15%) were less common. Although many participants anticipated that a first trial would occur at a
restaurant, we found that actual first trials typically occurred in home settings, especially at friends’ and
family members’ homes.

4 Participants were given a wider set of locations which we aggregated into these three settings for more e�ective communication and
visualization. Home settings included (1) participants’ own home as well as those of (2) friends or (3) family members. Food service
settings included (1) restaurants, (2) catered parties, and (3) street food vendors. Retail settings included (1) grocery and (2) convenience
stores.
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PBM Purchasing

Likelihood of purchasing
The vast majority (95-97%) were also open to buying PBM. High likelihood of buying PBM (including
anticipated purchase or repurchase ) was higher in Kenya (72%) and Nigeria (63%) in comparison to Egypt5

(46%).

Across the three countries, we found that the majority of people who have already purchased PBM
indicated a high likelihood of purchasing PBM again (71% in Egypt, 83% in Kenya, 87% in Nigeria).
Additionally, these rates of repurchase were higher in comparison to the rates of anticipated first
purchase among those who had not yet purchased (43% in Egypt, 70% in Kenya, 62% in Nigeria). This
finding was more pronounced for the purchasing data in comparison to the trial data.

We conducted an ANOVA to explore whether PBM purchase intention di�ered by country. The results
indicated significant di�erences between all countries (F(2, 3651) = 80.92, p < .001, partial η2 = .04), with
highest likelihood of PBM purchase in Kenya (M = 3.91, SD = 0.99), followed by Nigeria (M = 3.76, SD =
1.02), and then in Egypt (M = 3.39, SD = 1.12).

5 Participants that had already purchased PBM before were asked for their likelihood to purchase it again, while those that had not
purchased before were asked for their general likelihood to purchase it. The share of participants that had purchased PBM before and
were asked for their likelihood to purchase again was 9%, 17%, and 6% in Egypt, Kenya, and Nigeria respectively. The figures shown in
the graphs and reported in text represent a weighted average of these two options, where the answers were multiplied by the
percentage of participants that were shown each question.
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Likelihood of paying more
Willingness to pay more for PBM (in comparison to conventional meat) was higher in Kenya (50%) and
Nigeria (46%) than in Egypt (31%). At price parity, an additional 24% in Kenya, 32% in Nigeria, and 20% in
Egypt would purchase.

Predictors of purchasing PBM
We conducted hierarchical regression analyses to identify significant predictors of PBM purchase
intention in each country. The ordered sets of predictor variables included (1) prior familiarity with PBM,
(2) weekly frequency of meat consumption, (3) demographic variables (age, gender, household income,
education, population density), and (4) motivational factors (religion, culture, health, environment, food
security, wild animal conservation, farmed animal welfare, and worker rights/safety).

In Kenya, more familiarity with PBM (β = .09, p < .01), gender (men) (β = -.11, p < .001), cultural motivations
(β = .13, p < .01), environmental motivations (β = .07, p < .05), health motivations (β = .14, p < .001), and
food security security motivations (β = .08, p < .05) contributed to higher PBM purchase intentions. In
Nigeria, more familiarity with PBM (β = .10, p < .01), greater age (β = .07, p < .05), gender (men) (β = -.06, p
< .05), cultural motivations (β = -.08, p < .05), farmed animal welfare motivations (β = .16, p < .001), health
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motivations (β = .09, p < .05), and food security motivations (β = .17, p < .001) contributed to higher PBM
purchase intentions. In Egypt, more familiarity with PBM (β = .13, p < .001), more frequent meat
consumption (β = .08, p < .05), health motivations (β = .09, p < .05), and food security motivations (β = .11,
p < .01) contributed to higher PBM purchase intentions.

Overall the impact of these predictors was small. One unit increase or decrease in individual predictors
accounted for only 0.06 to 0.17 units increase or decrease in purchase intention.

Motivations for purchasing PBM
We assessed potential motivations for purchasing PBM using several methodologies. We first asked
participants two open-ended questions in which they wrote their main motivations and barriers to
purchasing. The full set of qualitative responses is available open-access on Open Science Framework.
Next, we provided a set of general motivations and asked participants to rate the importance of each.
Lastly, we presented a set of specific health motivations and a set of specific environment motivations,
and participants ranked the items in these lists in order of their relative importance.

All general motivations were considered at least moderately important (M > 2.9) to the participants in
each country. Patterns were similar in Kenya and Nigeria: the top motivations were health (M = 4.6) and
food security (M = 4.4-4.6), followed by altruistic factors such as the environment, wild and farmed
animals, and worker rights (M = 3.7-4.3), and less importantly, religion and culture (2.9-3.2). In Egypt,
health (M = 4.6) and food security (M = 4.5) were also top motivations, along with religion (M = 4.4) and
worker rights (M = 4.3). Altruistic factors including the environment and animals (M = 3.8-4.1), and also
culture (M = 3.6), were also fairly important in Egypt.

Note: Displayed above are mean ratings. Scores ranged from 1-5, where 1 = not at all important, 2 = somewhat
important, 3 = moderately important, 4 = very important, and 5 = extremely important.

Regarding specific health motivations, nutrition, followed by food safety and low saturated
fat/cholesterol, were the most important reasons in all countries. Across countries, low salt, weight loss,
non GMO, and no antibiotics were less important.

Average Ranking of Health Motivations for Purchasing PBM

Health Motivations Egypt Kenya Nigeria

Food safety 4.7 3.7 3.5

High protein 5.0 4.6 4.2
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Low salt 6.3 6.5 6.2

Low saturated fat / cholesterol 4.5 4.2 4.1

No antibiotics 5.1 5.8 6.4

No pathogens / germs 4.5 5.6 5.4

Non-GMO 5.4 5.1 6.2

Nutrition 3.7 2.8 2.8

Weight loss 5.8 6.6 6.1

Note: Lower scores indicate higher rank.

Regarding specific environmental motivations, biodiversity loss was the most important reason in all
countries. Across countries, deforestation and ocean health were less important.

Average Ranking of Environment Motivations for Purchasing PBM

Environment Motivations Egypt Kenya Nigeria

Biodiversity loss 2.5 2.3 2.7

Climate change 3.2 2.8 3.1

Deforestation 3.5 3.4 3.3

Ocean health 3.2 3.4 3.2

Pollution 2.5 3.1 2.8

Note: Lower scores indicate higher rank.

Desired PBM products
We presented a set of product characteristics that participants ranked in terms of their relative
importance. We also presented a set of PBM product species and a set of product forms, where
participants selected the PBM items they would purchase.

Nutrition, followed by taste and cost, were the most important product characteristics in all countries. In
Egypt, similarity to conventional meat was also an important characteristic. Texture and novelty were
least important in all three countries.

Average Ranking of PBM Product Characteristics

Environment Motivations Egypt Kenya Nigeria

Available nearby 5.1 5.0 5.3

Cost / a�ordability 3.9 3.6 4.0

Ease of preparation 5.0 5.0 5.1

Fit with usual meals 5.2 5.1 5.3

Novelty 7.5 7.4 7.4

Nutrition 3.5 2.8 3.1

Similarity to conventional meat 4.5 5.5 5.2
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Taste 3.9 3.8 3.3

Texture 6.4 6.7 6.3

Note: Lower scores indicate higher rank.

Regarding species mimicry, PB chicken, beef, and fish were desired by most participants in all three
countries. PB goat meat was also desirable in Kenya and Nigeria and PB turkey was also desirable in
Nigeria. The desired species closely follow the currently consumed types of meat in the di�erent
countries.
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Regarding product forms, burgers were desirable in all three countries. In Kenya and Nigeria, sausages,
stew meat, and meatballs were also desirable, while ground/minced was also desirable in Egypt and
Kenya.
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Adoption of Cultivated Meat and Hybrid products
We included a short section on CM and hybrid (cultivated and plant-based combined) products. Our
topics included familiarity and purchase intention. We also assessed predictors of purchase intention.

CM and Hybrid Familiarity
Prior familiarity with cultivated meat was low in all countries: about 25% had heard a little about it and
about 10% had heard a lot about it.

CM and Hybrid Trials
The majority (87-95%) were open to trying CM and hybrid products. High likelihood of trying CM was
highest in Nigeria (59% CM, 63% hybrid) and Kenya (56% CM, 63% hybrid) in comparison to Egypt (42%
CM, 45% hybrid). The likelihood to try was slightly higher for hybrid products compared to CM in all three
countries.
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CM and Hybrid Purchasing

Likelihood of purchasing CM and Hybrid products

The majority (86-91%) were also open to buying CM. High likelihood of buying CM was higher in Kenya
(52%) and Nigeria (50%) in comparison to Egypt (34%). The majority (90-94%) were also open to buying
hybrid products. High likelihood of buying hybrid products was higher in Kenya (59%) and Nigeria (57%) in
comparison to Egypt (37%). The likelihood to buy was higher for hybrid products compared to CM in all
three countries.

We conducted two ANOVAs to explore whether CM and hybrid product purchase intention di�ered by
country. The results indicated significant di�erences between countries in their CM purchase intention
(F(2, 3651) = 39.85, p < .001, partial η2 = .02). Kenya (M = 3.38, SD = 1.20) and Nigeria (M = 3.36, SD = 1.18)
both had higher CM purchase intentions than Egypt (M = 2.99, SD = 1.20). We also found significant
di�erences between countries in their hybrid product purchase intention (F(2, 3651) = 66.34, p < .001,
partial η2 = .04). Again, Kenya (M = 3.58, SD = 1.13) and Nigeria (M = 3.57, SD = 1.10) both had higher
purchase intentions than Egypt (M = 3.11, SD = 1.15). There were no statistically significant di�erences
between Kenya and Nigeria for CM and hybrid purchase intention.

20



Predictors of CM purchasing
We conducted hierarchical regression analyses to identify significant predictors of purchase intention for
CM in each country. The ordered sets of predictor variables included (1) prior familiarity with CM, (2)
weekly frequency of meat consumption, and (3) demographic variables (age, gender, household income,
education, population density). We did not measure motivations for CM, so these were not included in
the regression analyses as they were for PBM.

In Kenya, more familiarity with CM (β = .17, p < .001), more frequent meat consumption (β = .08, p < .01),
younger age (β = -.11, p < .001), and gender (men) (β = -.12, p < .001) contributed to higher CM purchase
intentions. In Nigeria, more familiarity with CM (β = .18, p < .001), more frequent meat consumption (β =
.07, p < .05), gender (men) (β = -.07, p < .05), and less education (β = -.08, p < .05) contributed to higher
CM purchase intentions. In Egypt, more familiarity with CM (β = .31, p < .001) and more population density
(β = .10, p < .01) contributed to higher purchase CM intentions.

Overall the  influence of these predictors was small, with one unit increase or decrease in individual
predictors accounting for only 0.07 to 0.31 units increase or decrease in purchase intention. However,
familiarity (β = .17 - .31) was more influential than any demographic predictors (β = .07 - .12) for all
countries.

Predictors of Hybrid purchasing
We also conducted hierarchical regression analyses to identify significant predictors of purchase
intention for hybrid products in each country. The ordered sets of predictor variables again included (1)
prior familiarity with CM and PBM, (2) weekly frequency of meat consumption, and (3) demographic
variables (age, gender, household income, education, population density).

In Kenya, more familiarity with CM (β = .10, p < .001), younger age (β = -.09, p < .01), gender (men) (β = -.12,
p < .001), and more population density (β = .07, p < .05) contributed to higher hybrid product purchase
intentions. In Nigeria, more familiarity with CM (β = .11, p < .01), weekly frequency of meat consumption (β
= .10, p < .01), older age (β = .07, p < .05), and less education (β = -.09, p < .01) contributed to higher
hybrid product purchase intentions. In Egypt, more familiarity with CM (β = .28, p < .001) and more
frequent weekly meat consumption (β = .07, p < .05) contributed to higher hybrid product purchase
intentions.

The e�ect sizes were small, with the individual predictors accounting for only 0.07 to 0.28 units increase
or decrease in purchase intention.
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Future Meat Consumption Patterns

Estimated yearly intake of di�erent meat types
Using a futures approach, we asked participants to first imagine a future scenario in which PBM, CM, and
conventional meat were all widely available and had a similar taste and price. Then, we asked them to
allocate a total yearly consumption percentage for each meat type. In such a scenario, the average
anticipated yearly PBM and CM consumption allocation was highest in Kenya (76% of the total share,
including 53% PBM and 22% CM). Nigeria was second highest in PBM and CM consumption (66% of the
total share, including 43% PBM and 23% CM). Lastly, Egypt was estimated to eat the least amount of
PBM and CM (44% of the total share, including 26% PBM and 18% CM).
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Conclusion

Using online, nationally representative surveys, this study primarily assessed the potential for PBM
adoption in Egypt, Kenya, and Nigeria. While familiarity was moderate at best, acceptance was fairly high:
80% of Kenyans, 76% of Nigerians, and 62% of Egyptians reported they were highly likely to try PBM. Prior
familiarity and being motivated to purchase for health and food security reasons were statistically
significant predictors of PBM purchase intention in all countries. Nutrition, taste, and cost were
considered the most important PBM product characteristics. PB chicken, beef, and fish, especially in the
form of burgers, were considered the most desirable product types.

Longer term adoption of alternatives to conventional meat, including cultivated meat and hybrid
products, also appear to be viable market-based solutions. CM and hybrid products were less familiar
and accepted than PBM: 56% of Kenyans, 59% of Nigerians, and 42% of Egyptians reported they were
very or extremely likely to try CM. Hybrid products were slightly more accepted than 100% cultivated
products, and overall 100% plant-based products were of greatest interest. In a future scenario where
PBM, CM, and conventional meat were all widely available and had a similar taste and price, participants
anticipated that alternatives to conventional meat could make up about ½ the total share of meat
consumption in Egypt, ⅔ in Nigeria, and ¾ in Kenya.

Current dietary patterns are also an important consideration. Nearly all participants ate meat, but their
consumption varied: Nigerians are heavy meat eaters, while Egyptians are moderate meat eaters, and
many Kenyans are flexitarians. Current purchasing habits and infrastructure are also important: Egyptians
and Kenyans regularly purchase meat from butcheries, while most Nigerians purchase meat from open
air markets or street side vendors. Supermarkets, presumably where PBM would most likely be sold,
were more commonly used in Egypt (38%), followed by Kenya (25%), and Nigeria (17%). Beef, chicken, and
fish were the most regularly consumed types of meat in all countries, and these were also the most
desired PBM product types.

Although not currently familiar or widely adopted, consumers in Egypt, and even more so in Kenya and
Nigeria, were quite open to PBM and CM trial and purchase, and envision a future in which these
products become a dietary staple as a substitute for conventional meat. With the highest rates of
acceptance, use of butcheries and supermarkets for purchasing meat, and higher proportion of
flexitarians, Kenya may o�er the most promising opportunity to increase adoption. Although Nigeria also
had high rates of acceptance, the primary use of informal markets for meat purchasing may present
infrastructure di�culties in the near term. Additionally, Nigerians’ heavy meat consumption should be
considered. Although Egyptians had comparatively moderate acceptance rates, their greater use of
supermarkets for meat purchasing may be advantageous.

Countries such as Egypt, Kenya, and Nigeria, in which populations, economies, and meat consumption
are rapidly rising, could be promising markets for PBM. As such, cultural and religious appropriate
product development and marketing may be fruitful e�orts toward adoption in these countries. The
findings from this study suggest that PBM in the near term, and CM in the longer term, could be viable
market-based solutions to reduce the food security, public health, environmental, and animal welfare
concerns associated with higher meat consumption and production.
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Appendix A: Stimuli

Plant-based Meat
We would like to learn more about your opinions on a new category of food products called
PLANT-BASED MEAT which may soon be sold in Egypt / Kenya / Nigeria. Please carefully read the
description below as the questions that follow will be about plant-based meat.

What is plant-based meat?
PLANT-BASED MEAT products are made entirely from plants (such as soy or peas) and have no animal
ingredients. The products are used as a direct substitute for meat. The products look, taste, and cook
similar to meat. This allows them to be used in your usual dishes in much the same way and they are
suitable for both meat-eaters and vegetarians.

Traditional plant-based foods (such as tofu, tempeh, beans, or legumes) are not considered plant-based
meat because the taste and nutrition are very di�erent from meat.

How is plant-based meat produced?
Production of plant-based meat uses new food technologies to mimic the structure and nutritional
profile of meat. Proteins, fats, and carbohydrates are sourced from plants.

What are the benefits?
These products are under development as a solution to preserve environmental resources, reduce the
need to use animals for food, and improve public health issues like food security and antibiotic
resistance.

What products are available?
About ten years ago, plant-based meat products were first sold in restaurants and supermarkets in the
United States. Now, a greater variety of products are available in many countries.

When will these products become available?
Plant-based meat companies are currently considering developing these products for new markets in
Egypt / Kenya / Nigeria.

The six photos below show examples of plant-based meat products sold worldwide.

Plant-based burger in the
United Kingdom (Beyond Burger)
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Plant-based crayfish in China (Zhenmeat)

Plant-based battered fish (hake) in South Africa (Fry Family Food Co.)

Plant-based beef stew in the United States (Gardein)

Plant-based chicken nuggets in the United States (Nowadays)
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Plant-based lule kabob in the United States (Impossible Burger).

Cultivated Meat
Now we would like you to consider a new method of meat production called CULTIVATED MEAT.

Below is some information we’ve put together about CULTIVATED MEAT. Please carefully read the
information below and answer the few questions that follow.

What is cultivated meat?
Cultivated meat is real meat but is produced in a new way. Cultivated meat is grown directly from animal
cells. The production process does not involve raising and slaughtering animals for their meat.

How is cultivated meat produced?
Production of cultivated meat starts with a small sample of starter cells from an animal. Producers place
the cells inside a specialized tank with a controlled environment. When given the right conditions
(warmth, feed, water), the cells then grow into muscle and fat. The meat is then harvested.

What are the benefits?
These products are under development as a solution to preserve environmental resources,
reduce the need to use animals for food and improve public health issues like food security and
antibiotic resistance.

The products look, taste, and cook similar to conventional (animal-based) meat, allowing them to be
used in your usual dishes in much the same way.

What are some examples?
Many companies are researching and developing these products. They are currently only sold in
Singapore. Over the next five years, we expect these products to become available in Egypt / Kenya /
Nigeria.

The photos below show examples of cultivated meat products produced for tastings.
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Cultivated sushi salmon (Wild Type)

Cultivated beef steak (Aleph Farms)

Cultivated chicken nuggets (Eat Just)
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Appendix B: Weighted Demographic Tables

Age

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Generation Z (18-24) 41% 39% 35%

Millennials (25-39) 59% 61% 65%

Gender

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Male 50% 50% 49%

Female 50% 50% 51%

Other 0% - 0%

Population Density

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Large town or city 61% 45% 47%

Middle-sized town 26% 31% 20%

Small town 8% 15% 7%

Rural area 4% 10% 25%

Don’t know 0% 0% 2%
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Education

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

No schooling 0% 0% 0%

Some primary or high schooling 4% 17% 8%

High school or some college completed 37% 56% 37%

Undergraduate or graduate degree 60% 28% 56%

Employment Status

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Student 28% 17% 20%

Employed 60% 66% 47%

Unemployed 9% 14% 9%

Stay-at-home parent / home executive 1% 2% 19%

Retired 0% 0% 0%

Other 2% 1% 5%

Children

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

None 41% 22% 24%

One 15% 22% 18%

Two 20% 29% 27%

Three or more 24% 27% 31%
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Religion

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Buddhism 0% 0% -

Christianity 82% 94% 5%

Confucianism 0% 0% -

Hinduism 0% 0% -

Islam 16% 3% 94%

Jainism 0% 0% -

Judaism 0% 0% 0%

Sikhism 0% 0% -

Taoism 0% 0% -

Other 0% 0% 0%

Not religious 2% 2% 0%

Prefer not to say 0% 1% 1%

Income

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

No income 2% No income 5% No income 8%

Less than �20,000 -
�40,000

20% Less than Ksh 2,500 - Ksh
10,000

25% Less than EGP200 -
EGP2000

23%

�40,001 - �80,000 20% Ksh 10,001 – Ksh 20,000 21% EGP2001 - EGP3500 20%

�80,001 - �140,000 21% Ksh 20,001 – Ksh 40,000 22% EGP3501 - EGP6000 22%

�140,001 - �280,000 15% Ksh 40,001 – More than
400,000

19% EGP6001 - More than
EGP15000

14%

�280,001 - More than
�400,000

13% Don’t know / Prefer not to
answer

7% Don't know / Prefer not to
answer

12%

Don’t know / Prefer not to
answer

8%
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Ethnicity

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = xxx

% % %

Ebira 2% Arabic 0% Bedouin 2%

Edo 4% Asian 1% Berber 0%

Fulɓe 1% European 1% Egyptian 94%

Gbagyi 0% Kalenjin 12% Nubian 1%

Hausa 6% Kamba 8% Other 1%

Ibibio 4% Kikuyu 31% Prefer not to say 3%

Idoma 2% Kisii 6%

Igala 2% Luhya 17%

Igbo 25% Luo 17%

Ijaw 3% Maasai 1%

Jukun 0% Meru 4%

Kanuri 0% Mijikenda 3%

Nupe 2% Somali 0%

Tiv 1% Turkana 0%

Urhobo-Isoko 3% Other 3%

Yoruba 35% Prefer not to say 3%

Other 11%

Prefer not to say 2%

Region

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = xxx

% % %

Abuja 12% Eldoret 5% Alexandria Governorate 7%

Calabar 1% Kakamega 3% Aswan Governorate 1%

Enugu 3% Kisumu 7% Asyut Governorate 4%
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Ibadan 6% Kitale 2% Beheira Governorate 4%

Ilorin 3% Mombasa 6% Beni Suef Governorate 3%

Jos 4% Nairobi 43% Cairo Governorate 16%

Kaduna 6% Nakuru 8% Dakahlia Governorate 6%

Kano 3% Other 28% Damietta Governorate 3%

Lagos 26% Faiyum Governorate 2%

Port Harcourt 6% Gharbia Governorate 6%

Other 31% Giza Governorate 9%

Ismailia Governorate 1%

Kafr El Sheikh Governorate 3%

Luxor Governorate 2%

Matruh Governorate 0%

Minya Governorate 5%

Monufia Governorate 5%

New Valley Governorate 0%

North Sinai Governorate 0%

Port Said Governorate 1%

Qalyubia Governorate 5%

Qena Governorate 3%

Red Sea Governorate 1%

Sharqia Governorate 6%

Sohag Governorate 4%

South Sinai Governorate 0%

Suez Governorate 1%

Other 1%
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Appendix C: Weighted Dietary Patterns Tables

Dietary category

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Omnivore 67% 54% 75%

Pescatarian 7% 5% 10%

Reducetarian, flexitarian, or semi-vegetarian 20% 32% 10%

Vegan 1% 1% 1%

Vegetarian 3% 6% 2%

Other 2% 1% 2%

Species / categories of meat consumed

Nigeria
N = 1,156

Kenya
N = 1,250

Egypt
N = 1,065

Reg. Occ. Nev. Reg. Occ. Nev. Reg. Occ. Nev.

Beef 76% 22% 2% 76% 21% 3% 63% 32% 5%

Camel 1% 8% 90% 2% 12% 87% 8% 37% 56%

Chicken 74% 25% 1% 63% 35% 2% 87% 12% 1%

Duck 1% 21% 78% 7% 33% 60% 24% 54% 22%

Fish 86% 12% 1% 57% 39% 4% 63% 32% 6%

Goat 52% 42% 6% 53% 42% 5% 7% 54% 39%

Goose 1% 13% 85% 3% 19% 78% 9% 46% 45%

Mutton or lamb 11% 41% 48% 26% 48% 25% 15% 59% 26%

O�al 31% 44% 26% 14% 40% 46% 16% 51% 33%

Pork 9% 37% 53% 29% 41% 30% 1% 2% 98%

Quail 2% 16% 83% 2% 17% 81% 5% 39% 55%

Rabbit 4% 31% 65% 4% 34% 61% 7% 38% 55%

Shellfish 7% 29% 64% 2% 13% 85% 19% 51% 30%

Squab / pigeon 2% 11% 87% 2% 11% 88% 19% 62% 20%
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Turkey 32% 59% 9% 4% 29% 66% 6% 53% 41%

Wild animal 8% 54% 38% 2% 18% 80% 4% 18% 79%

Frequency of meat consumption (0-21 meals per week)

Nigeria
N = 1,156

M = 12.35, SD = 4.72

Kenya
N = 1,250

M = 7.72, SD = 4.17

Egypt
N = 1,065

M = 7.40, SD = 5.13

% % %

Heavy (14-21 meals / week) 43% 9% 15%

Medium (7-13 meals / week) 46% 48% 32%

Light (0-6 meals / week) 12% 43% 54%

Reasons for eating meat

Nigeria
N = 1,156

Kenya
N = 1,250

Egypt
N = 1,065

Average
Ranking

Average
Ranking

Average
Ranking

For a social celebration 4.4 4.2 5.4

For my culture 5.6 5.4 4.8

For my health 3.1 2.6 2.4

For my religion 6.2 6.2 5.1

For my usual meals or recipes 2.6 2.5 3.3

For the convenience 3.7 4.2 3.6

For the taste 2.4 2.9 3.4

Locations for purchasing meat

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Butchery 49% 93% 84%

Farm 8% 5% 11%

From an auction 0% 0% 0%
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Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

% % %

Open-air market 55% 6% 19%

Restaurant (casual dining) 9% 9% 10%

Restaurant (fast food) 13% 12% 16%

Restaurant (fine dining) 5% 6% 9%

Street vendor, informal trader, or roadside vendor 28% 10% 3%

Supermarket 17% 24% 38%

Other 1% 0% 0%

I do not purchase meat 2% 1% 2%

Influence on new foods

Nigeria
N = 1,204

Kenya
N = 1,351

Egypt
N = 1,099

Average
Ranking

Average
Ranking

Average
Ranking

Church, cultural groups, or other community members 4.4 4.2 4.5

Co-workers 4.4 4.3 4.0

Family members 1.8 2.0 1.9

Friends 2.7 2.7 2.6

Influencers or famous people 4.7 4.6 4.6

Medical professionals 3.0 3.3 3.4
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