


Prospects and consumer perception of sustainable protein innovations for food security in Sierra Leone


ABSTRACT
Aims:​‍​‌‍​‍‌ The primary objective is to determine how prepared consumers are in Sierra Leone to accept sustainable protein innovations (SPIs) through evaluating their awareness, perceptions, and adoption drivers along the urban–rural gradients. Moreover, the study aims to figure out the political and economic entry points that make the integration of SPIs possible not only at the local level but also within national food-security strategies.
Study Design: The study employed mixed methods involving household surveys for the quantitative part and interviews with stakeholders for the qualitative part.
Place and Duration of Study: Data collection spanned from January to May 2025, and it covered five agro-ecological zones in Sierra Leone, namely, Freetown (urban), Bo, Kenema, Makeni (semi-urban), and Moyamba (rural), which altogether represent 46% of the national population.
Methodology: Stratified random sampling was used to survey 500 household heads (≥18 years old), and 40 key informants (nutritionists, policymakers, food industry actors) were selected for interviews. Quantitative data were manipulated using SPSS (descriptive statistics, logistic regression), and qualitative data were subjected to thematic analysis.
Results: A mere 28.6% of the total respondents knew about SPIs, where the urban Freetown had the highest rate of awareness (41%) and rural Moyamba had the lowest (16%). Besides nutrition (M = 3.9/5) and environmental benefits (M = 3.7/5) were the most prominent attitude drivers, while on the other hand, taste aversion was the leading obstacle, rising from 37% in Freetown to 63% in Moyamba. Education (OR = 1.57, p < 0.001) and prior knowledge (OR = 1.63, p < 0.001), as shown by logistic regression, were the most significant factors leading to adoption. Moreover, willingness to adopt plummeted to less than 30% when the price of SPIs was more than 1.2 times that of animal-source substitutes.
Conclusion: Health and sustainability are the main motivating factors for the Sierra Leoneans; however, uptake of SPIs is limited due to low levels of awareness, sensory skepticism, and price sensitivity. Firstly, the policy should concentrate on sensory urban-first demonstrations to arouse awareness among the target consumers, secondly, culturally-tailored product development, and lastly, targeted subsidies for diminishing price barriers. Besides, incorporating SPI learning into the education system and cooking extension programs geared towards women are efficient in not only enabling rapid adoption but also in fostering climate-resilient food systems.
Keywords: Sustainable protein innovations; consumer perception; food security; Sierra Leone; price elasticity; sensory acceptance; mixed-methods; nutrition ​‍​‌‍​‍‌transition.


1. INTRODUCTION
The​‍​‌‍​‍‌ worldwide need for protein has contributed to the rapid growth of the population and changing food preferences. This has search for sustainable protein sources more urgently to keep food security and the environment safe (Nirmal et al., 2024; Henchion et al., 2017). Animal-based proteins are still nutritionally sound, but they are facing criticism for their heavy contribution to the environmental problems, which are among the causes of climate change, deforestation, and water use (Nirmal et al., 2024; Henchion et al., 2017). The food industry worldwide is therefore turning towards alternative protein sources to replace animal-based proteins. These sources include plant-based proteins, insects for human consumption, algae, and lab-grown meat. All these allow less use of the earth's resources, have less environmental impact, and meet people's nutritional needs (Ogutu et al., 2025; Lisboa et al., 2024).
In​‍​‌‍​‍‌ Africa, the need for sustainable protein solutions is an essential factor that comes as a result of continuous food insecurity, malnutrition, and the negative impacts of climate change on agricultural productivity (Ogutu et al., 2025; Obirikorang et al., 2021). While Africa's diverse biodiversity and food heritage offer a firm base for the implementation of local plant-based proteins and edible insects in the communities' diets, the lack of processing facilities, food safety issues, and the cultural resistance to dietary changes are still among the major obstacles that hinder progress (Ogutu et al., 2025; Hlongwane et al., 2020). A body of work has been done to show the potential of aquaponics, insect farming, and the use of underutilized crops as revolutionary ways to improve protein availability and the continuation of food systems in Africa (Obirikorang et al., 2021; Lisboa et al., ‍​‌‍​‍‌2024).
In Sierra Leone, food security remains a pressing national concern, with protein-energy malnutrition contributing to poor health outcomes, especially among vulnerable populations. The country’s reliance on traditional animal proteins is challenged by economic constraints, fluctuating supply, and environmental vulnerabilities. Despite the potential of sustainable protein innovations such as plant-based foods, edible insects, and aquaculture, consumer acceptance, awareness, and perceptions are not well understood, and the adoption of these alternatives is still limited (Ogutu et al., 2025; Hlongwane et al., 2020). Addressing these gaps is critical, as consumer perception and willingness to adopt novel protein sources will determine the success of interventions aimed at improving food security and nutrition.
This research tackles the broader issues of how sustainable protein innovations can be effectively integrated into Sierra Leone’s food system, considering global trends, regional challenges, and local consumer attitudes. By examining the prospects and consumer perceptions of these innovations, the study aims to inform policy, guide industry stakeholders, and contribute to the development of resilient, inclusive, and sustainable food systems in Sierra Leone and similar contexts (Hefferon et al., 2023; Ogutu et al., 2025).
1.2 PROBLEM STATEMENT
There is a growing demand to solve food and protein insecurity challenges in countries like Sierra Leone. However, opportunities for sustainable protein innovations (e.g., plant-based, insect-based, etc.) that would address these challenges and benefit the local population are still far from being realized, as a result of limited acceptance from consumers, along with a number of infrastructural issues and gaps in knowledge. Worldwide, sustainable sources of protein are considered key to fulfilling increasing protein demand with less environmental impact, but success is also reliant on food safety, cost of production, scalability, and, more importantly, consumer acceptance (Henchion et al., 2017; Kakabouki et al., 2025). Seasonal variations, poor access to markets, and dependence on traditional protein sources intensify food insecurity in Sierra Leone, resulting in nearly 50 percent of households experiencing food shortages and high rates of undernutrition and stunting among children (Bonuedi et al., 2021). 
As part of global and national advocacy to mainstream new protein technologies as a response to food security, little is known about consumers' perception, attitude, and willingness towards home-grown adoption of these novel innovations in Sierra Leone. However, current evidence suggests that factors influencing consumer acceptance of novel proteins concern familiarity, taste, cultural norms, and trust in food safety (Onwezen et al., 2020; Siddiqui et al., 2022), although the majority of studies only report results for high-income or non-African countries and leave drivers and barriers, particularly in Sierra Leone, still to be explored. In addition, establishing sustainable protein value chains in Sierra Leone is fraught with other challenges, including infrastructure, market linkage, and policy support (Bonuedi et al., 2021; Henchion et al., 2017).
Filling these knowledge gaps is important in order to design interventions and policies that can promote consumer acceptance of sustainable protein innovations and boost the adoption of these products to deliver positive food security and nutrition impacts for Sierra Leone.
2. MATERIALS AND METHODS
2.1​‍​‌‍​‍‌ Research Design 
This study was a mixed-method research that combined both quantitative and qualitative methods of data collection to assess consumers’ perception, knowledge, and willingness to consume sustainable protein options to improve food security in Sierra Leone. Triangulation of data allowed us to verify the quantitative trends identified from survey responses with qualitative contributions from stakeholders, strengthening the reliability and validity of the findings (Creswell & Clark, 2017).
2.1.1 Quantitative Method
 The consumer respondents completed two structured questionnaires. This included socio-demographic characteristics, the knowledge of sustainable protein alternatives (plant-, insect- or cultured-based proteins), their nutritional and environmental perceptions, and their willingness to consume those, and price consciousness. The qualitative approach facilitated the systematic comparison within cities and among socio-economic subgroups. 
2.1.2 Qualitative Method 
Key informants (n = 40) who were nutritionists, business and food industry people, agricultural extension personnel, and policy makers, respectively, were purposefully identified in this study on the basis of their involvement in upscaling indigenous vegetables. Interviews explored perceptions of the importance of sustainable proteins, institutional readiness to adopt them, and cultural/sensory aversion barriers and market/policy challenges. These observations helped in more deeply interpreting the numerical results within the context.


2.2​‍​‌‍​‍‌ Study Area
The study was carried out in five districts purposively selected throughout Sierra Leone, which is home to about 46% of the population and includes the three main agro-ecological zones (the Western Area Urban (Freetown), the Southern Province (Bo and Moyamba), the Eastern Province (Kenema), and the Northern Province (Makeni). The coastal capital, Freetown, had a population of 203762 in the 2021 census and is an administrative center and commercial node hosting a service‐based economy that makes major contributions to national GDP, with much of the capital's food markets being provided by peri‐urban horticulture and artisanal fisheries (Leone, S. S. 2021; Bryant et al., 2024). Bo District, with a population of 74374, is the second-largest city in the country and an important point for cocoa–coffee mixed farming that contributes heavily to agricultural GDP; it hosts South Sierra Leone's largest open-air grain market. The district is located in the humid Guinea savannah and is an important play zone for oil-palm, rice, and cassava value chains; it also has the highest stunting rate among children nationally (Bockarie et al., 2021). Makeni, with a population of 48981 people, is the commercial capital of the north and is home to trade (including groundnuts and cattle from Guinea) as well as local prices for animal-source food significantly above national levels (Bonuedi et al., 2021). The Moyamba District, with a population of 48409, is a rural rice-cassava system, where shaping of household practices with regard to food preparation can contribute to a more diverse diet, and it has the lowest dietary diversity score registered across national nutrition surveys (Conteh et al., 2023).
In these districts, the 2021 census shows that more than half of the population (58%) is aged below 25 years, approximately one-third (32%) of households are female-headed, and per capita monthly expenditure levels are well short of World Bank lower-middle-income standards (Leone, S. S. 2021; Bonuedi et al., 2021). There is substantial variation in road density (0.18 km/km² for Moyamba to 0.94 km/km² for Freetown), affecting access to markets and, hence, the likely penetration of new protein-rich foods (Bonuedi et al., 2021). By combining districts with different population, income,  and infrastructure profiles, the study captures a cross-section of Sierra Leone’s urban–rural gradient, facilitating generalizability of findings concerning sustainable protein innovation uptake at the national scale.









Fig 1. Map of Sierra Leone indicating the study areas


                                Source: Google Maps, 2024
2.3 Population of the Study
We concentrate on adult consumers aged 18 and older residing in the five cities where the study was conducted. The reason for this population group is that they are the primary decision-making portion of household food consumption and thus also have a direct influence on new protein sources. Roughly, the total adult populations for these cities are ~450,000 (Leone, S. S. 2021).
2.4 Sample and Sampling Procedure
2.4.1 Sample Size
The sample size used for this study was determined using the formula by Cochran (1977) and corrected for finite population at a confidence level of 95% with a 4.5% margin of error as:
……………………………………………………………………Eq1.
Where: n = sample size
             N = population size (450,000)
              e= margin of error (0.045)
             Calculation:  ……………………Eq2.
The sample size was 500 respondents, 100 from each city, to adequately represent the geographic location.
2.4.2 Sampling Procedure
A stratified random sampling technique was used to reduce bias and to be inclusive of the entire population under study. Participants were grouped by:
Age: 18–25, 26–35, 36–50, >50 years
Gender: Male, Female
Income/Economic Status: Low Middle/Upper-Middle, High
Random sampling was used within each stratum to give representation of the marginalized and low-income consumers who are rarely included in studies of food adoption (Fowler, 2013).
2.5 Data Collection Tools
2.5.1 Structured Questionnaire
The structured questionnaire was used to obtain information on the respondents. The questionnaire was divided into four sections comprising closed-ended (quantitative) and open-ended (qualitative) questions:
Sociodemographic variables: age, gender, level of education, occupation, and monthly income
Awareness of sustainable proteins: Awareness of plant-based, insect-based, and cultured products
Perceptions and attitudes: Nutrition, environmental, and taste attributes on Likert scales
Potential for adoption: Barriers, cultural or sensory restraints, willingness to try, and pay
2.5.2 Semi-Structured Interview Tool
Interview questions included:
a. Institutional preparedness and policy facilitation for sustainable protein uptake
b. Market trends and consumer appetite
c. Cultural, sensory, and safety barriers
d. Approaches to raise public awareness and acceptance in the market
2.6 Instrument validation
2.6.1 Validity
The questionnaire was pilot-tested on 40 respondents (8 per city) who were not part of the main sample. Modifications were made to ambiguous expressions and to the anchors of the Likert scales after comments. Three academicians in food science and two senior policy makers assessed the content relevance and completeness (Zikmund et al., 2013).
2.6.2 Reliability
Internal consistency of the questions in the two scales (perceived benefits and willingness-to-adopt) was assessed by Cronbach’s alpha, which was 0.82, which is above the acceptable value of 0.70 (Tavakol & Dennick, 2011), representing high reliability.
2.7 Data sources
Primary Data: Four months of data were gathered through the structured questionnaires (n=500) as well as semi-structured interviews (n=40).
Secondary Data: National statistics (Leone, S. S. 2021), policy papers, and literature on sustainable protein and food security in Sub-Saharan Africa.
2.8 Procedure of data collection
Training of the enumerators: 15 enumerators (3 per city) were trained on ethics, informed consent, and administration of the questionnaire.
Informed Consent: Written consent was obtained; participants were informed about the purpose of the research and about confidentiality.
Fieldwork and QC: Interviews were in person; questionnaires were checked daily for completeness. 15% of responses were spot-checked for accuracy. Interviews were audio-recorded and transcribed with consent.
2.9 Data Analysis 
2.9.1 Quantitative Analysis 
The data were cleaned and analyzed with the use of SPSS Version 28.0: Descriptive statistics, Frequencies, percentages, and means were used to describe the demographic information, awareness, and attitudes. 
Inferential statistics: One-way ANOVA was used to compare the willingness to adopt between cities. Multiple regression analysis estimated predictors of adoption willingness:
………………………………………………Eq3.
Where: 
  
    
 
 
 
 
 
Table 1. Description of Variables and A-Priori Expectations Used in the Logistic Regression Model
	Variable
	Code
	Type
	Description
	A-priori Expectation

	Willingness to adopt
	Y
	Dummy
	1= Yes, 0 = No
	

	Age
	
	Continuous
	Respondent age in years
	

	Gender
	
	Dummy
	1=Male, 0=Female
	

	Education
	
	Continuous
	Years of formal schooling
	

	Income
	
	Continuous
	Monthly income (SLE)
	

	Awareness
	
	Dummy
	1=Aware, 0=Not aware
	


 Source: Authors’ Construct, 2025
2.9.2 Analysis of Qualitative Data
A thematic analysis (Braun & Clarke, 2006) was conducted on the interview and open questionnaire responses. Major phases were:
a. Getting to know the data
b. Identifying codes related to emerging themes (e.g., “cultural scepticism”, “price sensitivity”)
c. Organizing codes into themes
d. Analyzing to explain obstacles and opportunities for sustainable protein take-up
The qualitative findings were combined with the quantitative ones to enable a holistic insight into consumer attitude and predisposition to adopt.
3.0 RESULTS AND DISCUSSION
3.1 Socio-Demographic Characteristics of Respondents
The gender distribution of the survey was close to a balanced one: 52% male and 48% female (see Table 2). This distribution closely reflects national census data, which reports 50.2% male in Sierra Leone (Leone, S. S. 2021). This gender balance is significant as some studies from neighboring West African countries, including Guinea have found higher coverage of men in comparable surveys (Touré et al., 2021). According​‍​‌‍​‍‌ to the World Bank (2023), children and youths constitute the most significant segment of the Sierra Leone population, with close to 60% being under the age of 25, and the survey sample also shows a comparable trend, with 64.0% of respondents being 35 years old or ‍​‌‍​‍‌younger. This finding is consistent with the work of Oduro et al. (2021), conducted in Ghana, which also found increased acceptability of plant-based proteins among younger adults.
Respondents in our sample were fairly well educated: 71% had attained some kind of secondary education, and 35% had graduated from tertiary institutions, with 9% reporting no formal education (see Table 2). The proportion of tertiary graduates in this sample is higher than the national urban average (8%) (Leone, S. S. 2021) because there are universities located within the study district. Similar educational urban/rural disparities have been documented in other African countries (e.g., Ethiopia) (Wassie, T. G.2022). Higher education is a known driver of nutrition knowledge and willingness to pay for fortified or novel foods (Talsma et al., 2021), so these participants may well represent an upper bound on the extent to which sustainable protein innovations such as those tested here will be accepted.
Self-reported income distribution demonstrated that 44% were poor, 44% middle class, and 20% rich (see Table 2). As​‍​‌‍​‍‌ per the 2023 global poverty line that is set at USD 2.15 per day (2017 PPP), 8.5% of the world population, i.e., close to 682 million people, were living in extreme poverty (World Bank, 2023). A study on urban Ghana published recently indicated that low-income consumers made up 42% of the sample (Kushitor et al., 2023). This aligns with the advice of employing latent-class models to examine the differences in the willingness to pay for environmentally-friendly protein innovations in economically disadvantaged ‍​‌‍​‍‌communities.
Table 2. Socio-Demographic Profile of Respondents (n=500)
	Variable
	Category
	Frequency
	Percentage (%)

	Gender
	Male
	260
	52

	
	Female
	240
	48

	Age
	18-25yrs
	170
	34

	
	26-35yrs
	150
	30

	
	 36-50yrs
	110
	22

	
	>50
	70
	14

	Education
	None
	45
	9

	
	Primary
	100
	20

	
	Secondary
	180
	36

	
	Tertiary
	175
	35

	Income
	Low
	180
	44

	
	Middle
	220
	44

	
	High
	100
	20


Source: Authors’ Construct, 2025
3.2 Awareness and Knowledge of Sustainable Proteins
Data​‍​‌‍​‍‌ presented in Table 3 illustrates that 500 respondents were equally sampled from five districts in Sierra Leone. Out of these people, less than one-third, 28.6% of the respondents know what sustainable proteins are, while most of them, 71.4% don't have a clue what they are. The capital city, Freetown, where the awareness is at its peak (41%), is most likely reflecting a better flow of information as well as the urban food initiatives and community-based cooperation that together help food security and spread the knowledge (Maconachie et al., 2012). On the other hand, rural districts like Moyamba, with only 16% of people aware, and in Makeni, 27% people aware, have a very low level of awareness, which draws attention to the prevailing inequalities in access to nutrition education and sustainable food practices (Binns & Bateman, 2017). The current findings are in line with the previous ones that suggest that rural communities in Sierra Leone have been suffering from food insecurity and have had no or very little exposure to new agricultural and nutritional knowledge (Binns & Bateman, 2017).
A high number of people who don't know about sustainable proteins can be found, especially in rural areas, which means that an urgent call for targeted educational interventions and community outreach programs is in place. Sierra Leone Nutrition-Sensitive Agricultural Programs have a lot to say in this matter; they show that when food production is put together with nutrition education, it brings up dietary diversity, and the knowledge is mainly among women and smallholder households (Bonuedi et al., 2021). In addition, acceptance by consumers to use alternative protein sources depends largely on the degree of familiarity and education of the consumers, so it is thought that if awareness is raised, then it will become easier for the consumers to accept more sustainable diets (Stubelj et al., 2025). First and foremost, solving the issue of knowledge gaps is crucial to achieving food security in the urban and rural areas of Sierra Leone, to promote sustainable protein consumption, and to support resilient food systems (Bonuedi et al., 2021; Maconachie et al., ‍​‌‍​‍‌2012).
Table 3. Awareness of Sustainable Protein by District
	District
	Aware
	Not Aware
	Total

	Freetown
	41
	59
	100

	Bo
	30
	70
	100

	Makeni
	27
	73
	100

	Moyamba
	16
	84
	100

	Kenema
	29
	71
	100

	Total
	143
	357
	500


Source: Authors’ Construct, 2025
3.3 Attitudes toward Sustainable Proteins
The​‍​‌‍​‍‌ results that are shown in Table 4 indicate that among the districts, Freetown is where the most positive attitudes toward sustainable proteins can be found. The mean scores for nutrition (4.1 ± 0.6), environmental benefits (4.0 ± 0.7), and taste (3.5 ± 0.8) are highest in Freetown. On the other hand, Moyamba has the lowest mean scores in all the dimensions (nutrition: 3.5 ± 0.9; environment: 3.4 ± 0.8; taste: 2.9 ± 0.9) consistently, which points to a less favorable perception of the area. These data mirror the large-scale patterns seen in sub-Saharan Africa, where urban dwellers, due to more exposure to nutrition education and sustainability messaging, tend to develop more positive attitudes towards sustainable diets (Oniang’o et al., 2025). The relatively lower taste scores across all districts hint that sensory acceptance is still behind the barrier of widespread adoption, which is a challenge also recognized in the alternative protein studies globally (Circus & Robison, 2019).
The discrepancy between higher nutrition and environmental attitude scores and lower taste scores suggests that health and sustainability messages are getting through to the consumers, but consumer acceptance may still be limited due to taste preferences. The literature shows that good attitudes towards the nutritional and environmental benefits of sustainable proteins are linked to higher knowledge and exposure; however, actual consumption is often blocked by taste aversion and cultural preferences (Circus & Robison, 2019; Şahin Bayram & Kızılta, 2024). These findings emphasize the role of sensory enhancements and the use of culturally appropriate product development alongside educational campaigns for the acceptance and eventual use of sustainable proteins in urban and rural settings (Oniang’o et al., 2025; Şahin Bayram & Kızılta, ​‍​‌‍​‍‌2024).

Table 4. Mean Attitude Scores by District
	District
	Nutrition Mean ± SD
	Environmental Mean ± SD
	Taste Mean ± SD

	Freetown
	4.1 ± 0.6
	4.0 ± 0.7
	3.5 ± 0.8

	Bo
	3.9 ± 0.7
	3.8 ± 0.8
	3.2 ± 0.9

	Makeni
	3.7 ± 0.8
	3.6 ± 0.7
	3.1 ± 0.8

	Moyamba
	3.5 ± 0.9
	3.4 ± 0.8
	2.9 ± 0.9

	Kenema
	3.8 ± 0.7
	3.6 ± 0.6
	3.0 ± 0.7


Source: Authors’ Construct, 2025
3.4 Willingness to Adopt Sustainable Proteins
The​‍​‌‍​‍‌ data in Table 5 reveal that willingness to accept sustainable proteins in Sierra Leone is affected by socio-demographic variables such as gender, education, and income. The behavior of males is more aligned with the idea of adoption (61.5%) than that of females (50%); thus, a higher percentage of men than women are green consumers in Sierra Leone. This difference is a clear example of the trend, which can also be found among agricultural and food sectors, that women lag behind men in these areas, most likely because they have less access to resources, information, and are less involved in decision-making processes (Hailemariam et al., 2024; Perelli et al., 2024). Education acts as the most influential variable behind the adoption of the practice; the adoption rate more than triples when comparing the group of individuals with no education (22.2%) to the one with tertiary education (82.9%). The pattern identified here is in line with the arguments raised by various studies that formal education leads to an increase in knowledge, skills, and openness to new ideas; hence, it becomes easy for the educated to utilize new food technologies and also implement sustainable practices (Mnukwa et al., 2025; Jambo et al., 2025).
Income is another factor that significantly influences the adoption decision, with the rate increasing gradually from 27.8% in the low-income group to 73.3% in the high-income group. The pattern unravels in this study corresponds to the ones in another article that finds economic constraints as a major hindrance to the adoption of sustainable food innovations, whereas higher income makes a person more susceptible to trying alternative proteins and finally integrating them into his/her regular diet (Mnukwa et al., 2025; Drewnowski et al., 2020). The findings call for interventions targeting disparities of socio-demographic nature, such as educational inequalities, gender-based discrimination, and lack of economic opportunities, in order to promote the adoption of sustainable proteins at the grassroots level in Africa south of the Sahara (Hailemariam et al., 2024; Perelli et al., ‍​‌‍​‍‌2024).
Table 5. Willingness to Adopt by Socio-Demographic Variables
	Variable
	Adopt
	Not Adopt
	Total

	Gender
	
	
	

	Male
	160
	100
	260

	Female
	120
	120
	240

	Education
	
	
	

	None
	10
	35
	45

	Primary
	35
	65
	100

	Secondary
	90
	90
	180

	Tertiary
	145
	30
	175

	Income
	
	
	

	Low
	50
	130
	180

	Middle
	120
	100
	220

	High
	110
	40
	150


Source: Authors’ Construct, 2025
3.5 Predictors of Adoption 
The​‍​‌‍​‍‌ findings depicted in Table 6 reveal that the voluntary adoption of sustainable proteins is substantially influenced by demographic factors such as age, gender, education, and income, and by the psychological factor of awareness. Two factors, namely a higher level of education (β = 0.45, p< 0.001, OR = 1.57) and increased awareness (β = 0.49, p< 0.001, OR = 1.63), are, in fact, the leading factors which suggest that those individuals who possess more education and have higher awareness are considerably more likely to engage in the use of sustainable proteins. Besides, the income variable (β = 0.31, p = 0.001, OR = 1.36), as well as the male gender (β = 0.28, p = 0.020, OR = 1.32), has a significant effect on the increase of the likelihood of adoption, whereas the age variable has a small but still significant effect (β = 0.02, p = 0.042, OR = 1.02). These findings are in line with global studies that identify education, income, and awareness as the main factors leading to the willingness to adopt alternative proteins since these factors provide the necessary knowledge, reduce neophobia, and increase openness to dietary innovation (Van der Stricht et al., 2024; Maqsood et al., 2025).
Also, the positive correlation between male gender and adoption, which is consistent with research in the African context as well as globally, is explained by the fact that men usually declare higher willingness to try new foods, which might be brought about by the differences in risk perception and food-related attitudes (Steyn & Mchiza, 2014; Van der Stricht et al., 2024). The strong effect exerted by the factor awareness on the behavior change indicates the role played by targeted communication and education in turning potential customers into actual customers, which is the case in both European and Middle Eastern research (Maqsood et al., 2025; Van der Stricht et al., 2024). In summary, the results obtained through this survey emphasize the importance of strategic intervention in numerous aspects, such as education, income, and awareness, to be able to successfully promote the use of sustainable ‍​‌‍​‍‌proteins.
Table 6. Predicting Willingness to Adopt
	Predictor
	β Coefficient
	SE
	Wald χ²
	p-value
	Odds Ratio (Exp(β))

	Age
	0.02
	0.01
	4.12
	0.042
	1.02

	Gender (Male)
	0.28
	0.12
	5.44
	0.020
	1.32

	Education
	0.45
	0.10
	20.25
	<0.001
	1.57

	Income
	0.31
	0.09
	11.89
	0.001
	1.36

	Awareness
	0.49
	0.13
	14.21
	<0.001
	1.63

	Constant
	-1.52
	0.30
	25.60
	<0.001
	0.22


Note: * = 10%, **= 5%, ***= 1%
Source: Authors’ Construct, 2025



3.6 Consumer Preferences and Barriers by District
Consumer​‍​‌‍​‍‌ preferences for sustainable proteins, as shown in Figure 1, reveal that nutrition-related benefits are the most common reasons for trying products across all districts, with the endorsement ranging from 68% in rural Moyamba to 81% in urban Freetown. A health-based choice like this is in line with worldwide results where health and nutrition have been found to be the main reasons for the adoption of alternative proteins, particularly in the urban and higher-educated populations (Onwezen et al., 2021; Gómez-Luciano et al., 2019). Being environmentally friendly is the second most frequently mentioned reason, with a distinct urban premium (Freetown 59% vs. Moyamba 34%), reflecting the higher environmental awareness and more extended media exposure in the city, a trend that has been confirmed in European and Asian markets as well (Van der Stricht et al., 2024; Ford et al., 2024). Price advantage over meat is the third major factor, mostly in Kenema (52%) and Bo (49%), which is in line with findings indicating that lower prices compared to meat significantly increase the willingness to adopt sustainable proteins (Gómez-Luciano et al., 2019).
On the other hand, taste concerns rank first among the most significant barriers, rising from 37% in Freetown to 63% in Moyamba, which reflects the strong influence of sensory appeal and food neophobia in both Western and non-Western contexts (Laureati et al., 2024; Dong et al., 2024). The fear of the unknown and safety/health suspicions are also increasing in rural districts, with safety concerns being at 18–24%, which is in line with the research that points to low food safety trust as one of the main reasons why people are hesitant to accept novel protein sources (Van der Stricht et al., 2024; Laureati et al., 2024). Their data points to the conclusion that urban-focused strategies should make use of health and environmental messaging plus price incentives, while rural approaches need to overcome the problems of taste and neophobia by means of sensory demonstrations and trusted local endorsements, which will create acceptance (Onwezen et al., 2021; Dong et al., ​‍​‌‍​‍‌2024).














Figure 2. Key Barriers to Adoption by District
Source: Authors’ Construct, 2025

4. DISCUSSION OF FINDINGS
4.1 Awareness and Knowledge Gaps
Awareness​‍​‌‍​‍‌ of the environmentally friendly aspect of diet or "sustainable protein" is still quite low in Sierra Leone, as the knowledge of the term among adults is under 30%, this being a substantially lower value of the term compared to urban Ghana and Kenyan cities, where it is 54% and 62% respectively. The difference between urban and rural areas, i.e., Freetown 41%, and Moyamba 16%, respectively, not only reflects the West African trend but also points to latent information disparity between urban and rural populations (Onwezen et al., 2021). A higher level of education dramatically escalates the level of awareness, as it is confirmed by research from both Africa and Europe, where tertiary education is the main factor leading to the recognition of and the predisposition towards alternative proteins (Grasso et al., 2019). Those results remind us of the essential role of preparatory communication to low-literacy populations, e.g., radio plays and interactive cooking sessions, in closing the knowledge gap before product introductions.
4.2 Attitude Formation: Nutrition-First, Taste-Last
Nutrition and environmental benefits are ranked by the respondents from all the districts as the most important factors, and the least of them being taste, when they were asked to evaluate sustainable proteins. The average scores for nutrition (M = 3.9 ± 0.7) and environment (M = 3.7 ± 0.7) were significantly higher than for taste (M = 3.1 ± 0.8). This "benefit-sensory disconnect" is in line with the results of the research done in Ethiopia and the EU, where health and environmental reasons are the main drivers of positive attitudes, but at the same time, sensory issues are still the biggest obstacles to adoption (Onwezen et al., 2021; Grasso et al., 2019). The nutrition-taste gap found in the research suggests that the focus of product development should be on the improvement of food's sensory attributes, e.g., to hide off-flavors, the use of typical spices, or to mix with locally popular foods, to raise acceptance.
4.3 Willingness to Adopt: Education, Income, and Awareness as Key Factors
The decision to execute sustainable protein innovations (SPIs) depends to a large extent on education, income, and previous awareness. The odds of adoption can be increased by tertiary education to 57%, by prior awareness to 63%, and by high income to 36%, which is very close to the findings of the studies conducted in Ghana and Europe, where higher education and good knowledge are strong predictors of willingness to try and buy alternative proteins (Onwezen et al., 2021; Grasso et al., 2019). Differences in gender-based adoption, with women having a higher degree of food neophobia, raise the issue of the correct addressing of sensory trials and school-based nutrition education to turn good attitudes into real purchase ‍​‌‍​‍‌behavior.
4.4​‍​‌‍​‍‌ Price-Sensitivity Threshold
The price of a product is still one of the main factors that influence whether or not a product is adopted. The probability of adopting a product decreases to less than 30% when the price of sustainable proteins is above 1.2 times that of the closest animal-source substitute, which is consistent with the global studies pointing out that price elasticity is a major barrier (De Koning et al., 2020). In areas like Kenema and Bo, where locals are used to their staples, more than half of the respondents claim that affordability is their most pressing issue, thus showing that there is a necessity for tiered pricing or targeted subsidies in order to make low-income households accessible to these products.
4.5 Sensory and Cultural Barriers
Among the different reasons given for the rejection of the product, the lack of good taste has been the main reason spoken against, non-urban places especially have seen, where numbers increased from 37% in Freetown up to 63% in Moyamba. This model is also supported by worldwide literature, which indicates that the major factors leading to the acceptance of novel proteins are food neophobia and the level of familiarity (Onwezen et al., 2021; De Koning et al., 2020). Additionally, barriers such as fear of the unknown and safety concerns are more significant in rural areas, pointing out that cities should be the first places for launches, along with community-based sensory demonstrations, and trusted local endorsements to help people gain confidence and reduce their feeling of being at risk.
5. CONCLUSIONS AND POLICY IMPLICATIONS
This research is the first to provide evidence on a national scale that Sierra Leone's population is already motivated to switch to sustainable protein sources due to the combined health and environmental benefits, but difficulty to taste, unfamiliarity with the product, and high price act as sequentially increasing obstacles along the urban–rural gradient. The strongest modifiable factors are education, income, and prior awareness; thus, policy measures should not only include:
A nutrition curriculum in schools that simplifies terms like “sustainable protein” and translates them into the local language (e.g., “extra-power plant powder”);
Women-centred sensory experiments with culturally familiar flavors (cassava-peanut, smoked-fish seasoning) to overcome neophobia; and Targeted vouchers or smart subsidies that keep retail prices at least 20 percent lower than the beef equivalents, thus satisfying the price-elasticity threshold both identified in this paper and by Alemayehu et al. ​‍​‌‍​‍‌ (2022).
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