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This study identified factors influencing consumer desirability for a concept beverage from tiger nut milk and 

cocoa pulp using qualitative focus groups with four demographic groups: mothers, young adults, adults, and 

middle-aged adults. Specifically, Ghanaian consumers’ knowledge of plant-based beverages (PBB), sensory at- 

tributes driving preferences and selection, and willingness to purchase were investigated. Focus group discus- 

sions were thematically analyzed by Attride-Stirling’s method using ATLAS.ti.7 software. Most consumers were 

knowledgeable of PBB. Health and nutrition were main drivers of consumption while taste, cost, availability, and 

culture were barriers to consumption. Drivers of consumer preference of PBB differed across demographic groups. 

Environmentally conscious consumers (mothers, adults, and middle-aged) preferred paper packaging while young 

adults preferred plastic packaging for convenience. Middle-aged adults preferred unsweetened versions for health 

reasons and mothers preferred unflavoured PBB for their children. Consumers expressed willingness to purchase 

the concept beverage, citing innovation, taste, and health benefits as main drivers. 

Industrial Relevance: Increased consumer awareness of the relationship between diet and disease and the impor- 

tance of consuming healthful foods has informed a switch to more plant-based diets. Our results provide valuable 

insights to facilitate the development of an acceptable plant-based beverage for Ghanaian consumers. 
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. Introduction 

Major advancements in food product development have typically

een directed towards addressing the evolving needs and demands of

onsumers by developing alternatives to existing food products. Specif-

cally in the milk sector, increasing consumer concerns about lactose

ntolerance, environmental impact of dairy production coupled with in-

reasing preference for plant-based diets has led to a surge in the con-

umption of plant-based beverages ( Swati et al., 2016 ; McClements et al .,

020 ). Plant-based beverage is a generic term for fluid extracts of cere-

ls, nuts, legumes, and seeds that are similar in appearance and consis-

ency to cow’s milk. These beverages are lactose and cholesterol free and

re thus, considered to be healthy alternatives to dairy milk. Addition-

lly, they are generally less expensive compared with dairy milk making

hem a good alternative for developing economies and regions where

ow milk supply is inadequate ( Swati et al., 2016 ). Popular plant-based

everages include soymilk, almond milk, and coconut milk. Consumers

ill fully adopt plant-based milk alternatives only if they function in a

imilar manner to dairy milk ( McClements et al., 2020 ). It is therefore
∗ Corresponding author. 

E-mail address: nsaffrifah@ug.edu.gh (N.S. Affrifah) . 

ttps://doi.org/10.1016/j.fufo.2023.100229 

eceived 20 October 2022; Received in revised form 27 March 2023; Accepted 3 Apr

666-8335/© 2023 The Author(s). Published by Elsevier B.V. This is an open access 

 http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
ot surprising that despite the advantages and health benefits associ-

ted with the consumption of plant-based beverage, consumers are often

pprehensive about adopting plant-based beverage due to undesirable

ensory properties such as taste, color, and mouth feel. Additionally,

n comparison with dairy milk, plant-based beverage alternatives may

ack important nutrients such as calcium and vitamin D which may influ-

nce the decision of consumers to change their diets and include more

lant-based milk options ( Pratt, 2020 ). Due to these challenges, con-

umers still often prefer dairy milk over plant-based milk alternatives

 Palacios et al., 2010 ; Makenin et al., 2016 ). According to Pratt (2020) ,

ne major opportunity for improving the sensory and nutritional chal-

enges associated with plant-based milk alternatives is to combine two

r more plant sources in the development of plant-based foods and bev-

rages to leverage on the different physicochemical and sensory prop-

rties. 

As the consumer segment becomes increasingly heterogeneous and

nconventional, it has become more challenging for food product devel-

pers to understand and predict consumer food choices ( Grasso et al.,

023 ). Studies have reported that between 50–80% of new food prod-
il 2023 
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Table 1 

Description of focus group participants. 

Demographic group Number of participants Type of Session Description 

9 Virtual FGD 1 

Young Adults 9 Virtual FGD 5 

12 Physical FGD 6 

12 Virtual FGD 2 

Adults 8 Virtual FGD 3 

10 Physical FGD 7 

7 Physical FGD 10 

Middle Aged 6 Physical FGD 11 

8 Physical FGD 12 

9 Physical FGD 13 

8 Virtual FGD 4 

Mothers 10 Physical FGD 8 

12 Physical FGD 9 
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cts either never make it to the market or fail within one year of be-

ng introduced to the market ( Salnikova et al., 2019 ). The consumer-

ed approach to new food product development is a market-oriented

echnique that allows food product developers to integrate consumer

nsights throughout the development process. This facilitates the pro-

uction and prediction of acceptable new food products that address

onsumer needs ( Case, 2013 ). This differs from traditional product de-

elopment in that engineers and manufacturers do not rely solely on

heir own expertise or opinions. Under this approach, identifying con-

umer needs is the starting point of the product development process.

ualitative methods such as focus groups, empathic design and lead

ser design are often employed in consumer research as these provide

eeper insights into consumer needs ( Schifferstein, 2015 ). Focus groups

re frequently used in the initial stages of product development to gain

n-depth understanding of consumer needs, explore, and identify new

oncepts and opportunities. In order to achieve the intended aim of

mproving the quality of new product ideas, research recommends a

ystematic incorporation of the resulting information to guide the food

evelopment process ( Bogue and Repar, 2022 ). Thus, this study sought

o explore Ghanaian consumers’ perspectives of plant-based beverages

nd obtain consumer insights on a product concept to inform further re-

earch on the development of an acceptable plant-based beverage from

iger nut and cocoa pulp. 

The research adopted a qualitative approach and was guided by the

ollowing questions: 1) What factors influence the desirability of plant-

ased beverages for Ghanaian consumers? 2) What factors constitute

arriers to the consumption of plant-based beverages? 3)What attributes

re considered critical for a plant-based beverage? 

This study is one of very few studies conducted in Ghana that consid-

rs factors that influence consumer acceptance of plant-based beverages

nd also adopts a consumer-led approach in the development of a new

ood product. 

. Methodology 

.1. Focus group discussions 

Focus group discussions (FGDs) were conducted with the aim of ex-

loring and understanding factors that influence consumer acceptability

f plant-based beverages. Additionally, it adopted a participatory, co-

reation approach to elicit consumers’ perceptions of a beverage con-

ept based on tiger nut milk and cocoa pulp to inform the develop-

ent of the beverage in the second phase of the research. Studies on

onsumer attitudes and perceptions use various qualitative methods in-

luding focus group, concept mapping and individual interviews ( Su and

anavari, 2018 ). Focus group discussions were selected for this study

ased on its reported efficiency in highlighting the full extent of par-

icipants’ perspectives ( Maitiniyazi and Canavari, 2020 ). Additionally,

t provides participants an opportunity to build on their opinions as a

ollow up to opinions raised by other participants. Belk et al. (2013) in-

icated that the data is generated through participant interactions thus

llowing for closer observations of points of consensus and/or disagree-

ents of the topic under discussion. 

.1.1. Recruitment procedure 

The partial closure of the study location (University of Ghana) due to

he COVID-19 pandemic necessitated the use of both virtual and physi-

al sessions for the Focus Group Discussions (FGDs). This facilitated the

ecruitment of participants and allowed the adherence to strict COVID-

9 protocols. Recruitment forms were shared via varied online platforms

o recruit participants for both the physical and virtual sessions of the

GDs. Persons who completed the online recruitment forms were con-

acted ahead of the FGDs to confirm their attendance, as well as their

referred session (online or physical) for the FGDs. 
2 
.1.2. Participants 

Inclusion criteria for the study were: consumers of plant-based bev-

rages and dairy milk aged between 18 and 65 years, willingness to par-

icipate in the study, either staff or students of the University of Ghana,

nd fluent in English. The FGDs were conducted with a total of 120 re-

pondents at the Food Product Development Laboratory and the Joana

sarko Foods Laboratory of the Department of Family and Consumer

ciences (University of Ghana). Participants were categorised into four

emographic groups with 30 participants ( Mason, 2010 ) in each as fol-

ows: 

a Young adults (18 - 24 years) 

b Adults (25 - 45 years) 

c Middle aged (46 - 65 years) 

d Mothers (with children aged 5 - 9 years) 

Participants were asked to sign a consent form and were given the

pportunity to ask for clarification before their sessions began. 

.2. Data collection and analysis 

The FGDs were conducted with a semi-structured interview guide

ith two (2) researchers present: one moderator and one observer, who

lso took handwritten notes. Additionally, sessions were recorded us-

ng an audio recorder or a computer. There was a total of thirteen (13)

essions. Five (5) FGDs were conducted virtually (using the ZOOM plat-

orm) with the remaining 8 sessions being in-person ( Table 1 ). Each

ession had a minimum of six and a maximum of twelve participants

n line with best practice ( Lichtman, 2014 ) and lasted no longer than

eventy-five (75) minutes. All COVID-19 safety protocols (social distanc-

ng, masks, etc.) were strictly adhered to during the in-person sessions. 

The main areas of discussions were participants’ knowledge of gen-

ral attributes of dairy milk products, their experiences with plant-based

everages and perceptions of a proposed composite plant milk beverage.

ample questions from the interview guide are presented in Table 2 . 

Audio data were transcribed to obtain verbatim responses and com-

ared with handwritten notes that were taken during each session. 

Data analysis of the transcribed data was done with the aid of the

TLAS. TI. 7 software. Massey (2011) listed thematic analysis as one of

hree methods for analysing data from focus group discussions and was

lso considered as the most commonly used method. Following the the-

atic network analytical approach described by Attride-Stirling (2001) ,

he responses from the discussions were coded into basic themes, orga-

izing themes, and global themes. 

Trustworthiness of the data was established using the criteria de-

ned by Guba and Lincoln (1989) . These are credibility (frequent verbal

hecks during discussion to confirm responses), transferability (partic-

pant demographics provided, verbatim quotes), dependability (semi-

tructured interview guide, audio recordings, data transcription) and

onfirmability (audit trail of data analysis). 
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Table 2 

Interview guide to facilitate focus group discussions. 

Topic Guiding Questions (Sample) 

General attributes of dairy milk products • What do you understand by the term “milk ”? Can you give 

any examples? 
• What are key attributes you consider when purchasing a 

milk product? 
• What is your preferred packaging for milk beverages? 

Plant-based beverages • What does the term “Plant-Based Milk ” mean to you? 
• Do you know of/consume any plant-based milk beverages? 
• Do you know of any benefits associated with the 

consumption of plant-based milk as part of your diet? 
• What are some barriers to the purchase/consumption of 

PBM beverages? 

Beverage concept - composite plant-based beverage • Have you heard of cocoa pulp or its use in beverages? 
• Do you consume tiger nuts? In what form? 
• What are your thoughts of a cocoa pulp and tiger nut milk 

beverage? 
• What features would you want incorporated in the 

beverage to give the product a competitive advantage? 

E.g., packaging, taste, color, flavor, etc. 
• Would you be interested in purchasing this beverage if it 

was available on the market? Yes/No? Why?? 

Fig. 1. Understanding factors that influence 

consumer acceptability of plant-based bev- 

erages. Illustrates the global and organizing 

themes of factors influencing consumer accept- 

ability of plant-based beverages. 
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. Results & discussions 

The consumer FGDs centered on factors that influence consumer

iking of plant-based beverages and elicited consumer perceptions of

 beverage concept based on tiger nut milk and cocoa pulp. The the-

atic analysis of responses from the focus group discussions yielded a

lobal theme of “understanding the acceptability of PBB ” which could

e further categorized into sub-themes based on feedback from the focus

roups ( Fig. 1 ). 

.1. Consumer perceptions of dairy milk 

Under this topic, consumers were interviewed on their understand-

ng of the term dairy milk , their mode of consuming dairy milk and

heir reasons for consumption. The thematic analysis of the response

s summarized in Fig. 2 . It was observed in all four demographic groups

hat consumers mainly defined dairy milk as any beverage product com-
3 
osed primarily of cow’s milk. Others defined it generally to be a liquid

rink that has cow’s milk as one of the main ingredients. A few partic-

pants also described milk beverages as “diluted milk ” or a drink with

 milky taste. Additionally, consumers stated that milk beverages could

ither be in a liquid or powdered form. Often, consumers used the term

milk drink ” interchangeably with “milk beverage ”. Popular milk prod-

cts that were mentioned included local brands of evaporated milks,

avoured milk, “Burkina ” (a local beverage made from fermented cow’s

ilk and cooked millet), and yoghurt. 

.1.1. Mode of consumption 

Generally, two main modes of consumption were identified: as a

reamer and/or snack ( Fig. 2 ). A typical mode of consumption was the

se of dairy milk beverages as a creamer. In all four groups, consumers

entioned that they preferred to use milk beverages, most often refer-

ing to evaporated milk, as creamers mainly with their breakfast dishes

uch as oats, tea, porridge, etc. Participants also reported that they con-
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Fig. 2. Consumer perceptions of dairy milk 

beverages. Illustrates factors that influence the 

acceptability of dairy milk beverages among 

consumers. The study explored factors includ- 

ing reasons for consumption, knowledge of 

dairy milk beverages and mode of consump- 

tion. 
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umed their milk beverages as a snack, alone or with biscuits or other

astries. According to McClements et al. (2020) , consumers use dairy

ilk in a variety of ways. This includes consuming such beverages as a

nack or as a creamer in other beverages including tea, coffee and with

ereals. 

.1.2. Facilitators to the consumption of dairy milk 

The reasons for consuming dairy milk beverages as reported by

onsumers in all groups included taste, nutrition/health, and tradi-

ion/culture. Participants stated that they enjoyed the taste of milk bev-

rages. Often participants described milk as having a creamy taste. 

“I like milk, I drink it all the time especially for breakfast…I grew up

drinking milk and I know this is common practice in a lot of Ghanaian

households…” (Participant No. 1, FGD 8) 

In terms of the health/nutritional benefits, participants reported milk

s a good source of nutrients such as proteins and calcium. Consumers

entioned that they consumed milk beverages as one of the ways to

elp them maintain a balanced diet. 

“I know milk is very nutritious…its rich in calcium, vitamin D and other

vitamins and minerals and it is also a good source of protein ” (Participant

No. 9, FGD 5) 

Thus, consumers were knowledgeable on the benefits of milk in line

ith various researchers ( Swati et al., 2016 ) who have reported milk

s a good source of nutrients, including “nutrients of concern ” such as

alcium, Vitamin D, potassium, and Vitamin A which are often under-

onsumed by many populations. Regular consumption of milk/ milk

everages therefore helps in the maintenance of a balanced diet. 

.2. Perceptions of plant-based beverages 

This aspect focused on consumers’ knowledge of plant-based bev-

rages, mode of consumption, reasons for consumption and barriers to

he consumption of plant-based beverages ( Fig. 3 ). Consumers defined

lant-based beverages as milk obtained from plant sources. One con-

umer said: 

“Plant based milk is milk that is gotten from a plant source, so like she

said, you get soy milk from soya beans, there’s coconut milk, almond

milk, tiger nut milk, among others . ” ( Participant No. 6, FGD 1 ) 

Another consumer defined plant-based beverages as 
4 
“Um ...ok for my understanding I think, plant based means the milk is

from the extract of plants. ” (Participant No. 4, FGD 2) 

These definitions are in line with that of Swati et al. (2016) who

efined plant milk as manufactured, non-dairy beverages made from

ater-based plant extracts with flavouring and aroma. Popular exam-

les of plant-based beverages consumed by participants included soy

ilk, coconut milk, wheat milk, almond milk and tiger nut milk with

oy milk being the most consumed. This is not surprising as soy milk

as been reported to be the most common plant-based milk alternative

 Vallath et al., 2022 ). Additionally, the popularity of soy milk among

hanaian consumers could be attributed to the popularity of a locally

anufactured soy-based beverage widely available on the Ghanaian

arket. 

.2.1. Facilitators of consumption of plant-based beverages 

The main reasons identified for the consumption of plant-based bev-

rages were health and nutrition ( Fig. 3 ). This finding is in line with a

ecent study conducted in the United States which identified nutrition

nd health as the main drivers for the purchase of plant-based foods

nd beverages ( Kerry Proprietary Research, 2020 ). In all demographic

roups, consumers mentioned that they consumed plant-based bever-

ges to achieve a healthy lifestyle and balanced diet. Consumers were

lso knowledgeable on some health benefits of plant-based beverages.

hey stated that plant-based beverages are lactose free, cholesterol free,

ave less fat compared to dairy milk and are also rich in vitamins and

inerals. One participant said: 

“I buy it mainly because the fat content is low compared to the animal-

based milk . ” ( Participant No. 7, FGD 4 ). 

Across the four groups, some participants inaccurately believed

lant-based beverages to be nutritionally superior to cow’s milk specifi-

ally in relation to protein and calcium. Plant-based beverages are gen-

rally lower in calories and protein as compared to cow’s milk. Al-

ond and soy milk for example provide about 0.55 and 2.78 g pro-

ein/100 g respectively compared to 3.27 g protein/100 g in cow’s milk

 USDA, 2023 ). Additionally, dairy milk is a naturally good source of

alcium (123 mg/100 g). Plant-based beverages are typically fortified

o enhance their nutritional profile to serve as a comparable cow’s milk

ubstitute ( Haas et al., 2019 ). Plant-based beverages are however suit-

ble options for consumers with allergies or lactose intolerances, con-

umers looking for lower calorie alternatives to cow’s milk and con-

umers who practice alternative diets including vegan diets ( Swati et al.,

016 , McClements et al., 2020 ). 
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Fig. 3. Consumer perceptions of plant-based 

beverages. Illustrates a summary of the fac- 

tors that influence consumer acceptability of 

plant-based beverages. The study focused on 

consumer knowledge of plant-based beverages, 

mode of consumption, reasons for consumption 

and barriers to the consumption of plant-based 

beverages. 
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“I think plant-beverages are better than dairy milk, I know they are a good

source of protein especially with soymilk…and they have less calories

too…” (Participant No 11, FGD 6) 

“With all the noise on social media about plant milk, I am very sure it’s

because the new findings suggest that plant milk is healthier than animal

milk. ” (Participant No. 8, FGD 3) 

.2.2. Barriers to the consumption of plant-based beverages 

In all the groups, four main barriers to the consumption of plant-

ased beverages were identified. These were taste, culture, availabil-

ty, and cost ( Fig. 3 ). These factors are consistent with research find-

ngs of Skalkos & Kalyva (2023) and Januszewska et al. (2011) . Addi-

ionally, McClements et al. (2020) found that although consumption of

lant-based milk beverages is increasing, many consumers are reluctant

o fully adopt plant-based beverages mainly because they find sensory

roperties such as taste, mouth feel and aroma to be undesirable com-

ared to cow’s milk. According to one participant: 

“I really don’t enjoy the taste of plant-milk beverages like I do with the

dairy milk beverages. For example, soy milk, even though I drink it, it

doesn’t taste as creamy as regular milk ” ( Participant No. 2, FGD 5 ) 

Participants also mentioned the high cost of plant-based beverages

ompared to dairy milk as a reason for lower consumption. This con-

radicts the observations of Settembre (2019) that plant-based bever-

ges are driving consumer demand despite being more costly and more

onsumers in America were willing to pay nearly twice as much for

lant-based milks. Most participants in this study reported that plant-

ased beverages were mostly available in high-end supermarkets thus

ccounting for their relatively high cost. As a result, participants stated

hat they were more likely to choose dairy milk products, which were

omparatively more affordable and readily available. In relation to cul-

ure, cost, and availability, one participant said: 

“I haven’t been exposed to different types. So far, I only know of soy

milk, and I think I tried wheat milk recently. So, one of the factors is that

I don’t really know of other milk varieties. They are also quite expensive,

so I don’t drink it too often…. ” ( Participant No. 7, FGD 2 ) 

Participants in the Mothers demographic segment mentioned aller-

ies as a barrier to the consumption of plant-based beverages. Some

others reported that their children suffered from allergies such as
5 
n itchy skin rash from the consumption of soy milk. According to

arcin (2018) symptoms of soy allergy includes itchy rash, tingling in

he mouth, nausea among others. 

.2.3. Frequency of consumption 

Among young adults, adults and middle-aged groups, participants

enerally reported that they did not consume plant milk beverages often.

requencies reported included “once a while ”, “not often ” and “as and

hen ”. 

“Honestly, I don’t drink plant-based beverages often…it’s probably once

a while when I feel like it or when I see it in a shop or something…

(Participant No. 7, FGD 13) 

Particularly in the Young adults and Adults groups, some partici-

ants reported that they had recently increased their consumption of

lant-based beverage. These participants indicated that they consumed

lant-based beverages at least twice weekly. In the Young Adults group,

onsumers reported that social media was a major influence on increas-

ng their consumption of plant-based beverage as it was considered to

e ‘trendy’. 

According to Moreira et al. (2021) , social media marketing is more

ikely to influence the habits of young people, thus significantly improv-

ng the consumption behavior of young adult consumers and plant-based

ilk beverages. Specifically, the consumption behaviours of consumers

n relation to plant-based beverages are influenced by a mix of social

edia advertisement, expert opinions and personal recommendations

 Thompson et al., 2016 ). 

“Now I definitely consume plant-based beverages more…probably like

three times a week. I mean it’s all over Instagram …and I know it’s also

good for you. ” (Participant No. 5, FGD 6) 

Among the Adults demographic however, increased consumption of

lant-based beverages was predicated on making healthier and environ-

entally conscious dietary decisions. As confirmed by McCarthy et al.

2015), the adoption of plant-based beverages is the result of both al-

ruistic concerns (environmental concerns) and self-interest (food safety

nd health concerns). 

“Nowadays, I drink my soymilk and almond milk at least twice a

week…I’m trying to be more healthy and its good for the environment

too ” (Participant No. 3, FGD 4). 
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However, mothers reported a high frequency of plant-based bever-

ges consumption for their children. Most mothers stated that they gave

heir kids plant-based beverages, mainly local brands of soymilk bever-

ges, every day as snacks for school. This could be the result of a combi-

ation of factors, that is mothers choosing plant-based milk alternatives

or their children as a result of growing interests in public health, trendy

ocial media influences on plant-based beverage consumption coupled

ith making environmentally conscious decisions for their families. 

One mother said: 

“I give my daughter Vitamilk as a snack for school every day, she really

likes it ”. (Participant No. 5, FGD 4) 

.2.4. Mode of consumption 

Generally, participants reported a similar mode of consumption as

or dairy milk beverages. Thus, the most popular mode of plant-based

everage consumption was as a snack, either alone or with biscuits or

ther pastries. Participants also reported that they used their plant-based

everages as creamers for their tea, porridge among others. A few con-

umers also stated that they used plant-based beverages for cooking in-

luding porridges, rice dishes and sauces. The limited use of plant-based

everages as a creamer was mostly attributed to the strong beany/nutty

aste of some plant-based beverages as well as limited knowledge on the

arious ways plant milk could be consumed. 

“I usually drink my soymilk with biscuits or alone when I need something

to quickly refresh me…” (Participant No. 6, FGD 3) 

.3. Consumer sensory preferences 

.3.1. Form of plant-based beverage 

Consumer preferences in relation to specific sensory/quality at-

ributes were assessed. Most consumers across the different demo-

raphic groups indicated a preference for ready-to-drink/liquid milk

everages as opposed to powdered versions mainly because of con-

enience ( Table 3 ). This confirms the findings of Aggarwal et al.

2003) that convenience is a key driving force in consumer food choices.

For packaging, the preferred choice among participants in the Adult,

iddle Aged and Mothers groups was paper packaging. Consumer pref-

rence for paper packaging was influenced by safety concerns for the

nvironment. Additionally, participants mentioned that paper packaged

everages were convenient and easy to use. 

“Considering the negative effects of plastic waste on our environment, I

prefer paper packaging. ” (Participant No. 7, FGD 4) 

Participants in the Young Adults demographic group generally re-

orted a preference for plastic packaged milk beverages ( Table 3 ). The

ain perception of consumers in this group was that plastic packaged

everages were generally more affordable and convenient to use. Some
able 3 

onsumer preferred attributes of plant-based beverages. 

Attributes 

Demographic 

Groups Preferences Reasons 

Packaging 

Adults 
Paper 

• Environmentally 

friendly Middle-aged 

Mothers • Convenience 

Young Adults Plastic 
• Convenience 
• Cost 

Form All Liquid • Convenience 

Flavour 

Young Adults Sweetened & 

Flavoured 
• Taste 

Adults 

Mothers 

Middle aged 
Unsweetened & 

Flavoured 

• Taste 
• Health 
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p  

6 
articipants also stated that they preferred plastic bottles because they

ould reuse/refill the containers. Regardless of packaging preference,

onsumers indicated that they preferred resealable packaging e.g., bot-

les or paper boxes with screw caps. 

“I like plastic bottles because I can reuse the container for something

else…besides I think plastic packaged beverages are more affordable in

my opinion…” (Participant No. 5, FGD 6) 

.3.2. Taste and flavour 

In terms of taste preference, participants in the Young Adult, Adult

nd Mothers demographic groups generally reported that they preferred

weetened flavoured milk beverages with most participants referencing

he sweetness of the popular local brand of soymilk as the preferred level

f sweetness ( Table 3 ). Popular flavours included banana, strawberry,

hocolate, and vanilla. 

“It has to be sweetened…if not I won’t be able to drink it…Oh ...and there

should be some flavor as well like chocolate, vanilla, or something. The

flavoured ones are my favourite… (Participant No. 1, FGD 7). 

A few mothers however reported that their children suffered tummy

psets from drinking flavoured versions of plant-based beverages.

mong the Middle-aged group however, participants generally re-

orted that they preferred unsweetened, flavoured plant milk bever-

ges mainly because of concerns about their age and related health

ssues. 

.4. Consumer perceptions and acceptability of new product concept 

To determine consumer perceptions and acceptability of the new

roduct concept, participants discussed their willingness to purchase the

oncept beverage and intent/expectation of purchase ( Fig. 4 ). 

.4.1. Willingness to purchase concept beverage 

The main drivers for consumers’ willingness to purchase the concept

everage across all demographic groups were innovation of concept,

aste, and nutrition. In terms of innovation of concept, some participants

aid: 

“Honestly, I’ve never even heard of a drink that combines tiger nut and

cocoa. I didn’t even know you could use the fruit for a drink…it sounds

really interesting, and I would want to try…. ” (Participant No. 7, FGD

11) 

“This tiger nut and cocoa pulp drink, I’ve not seen some before...but I think

it sounds interesting…I want to see how it would turn out…” (Participant

No. 3, FGD 6) 

Participants believed that the combination of tiger nut milk and co-

oa pulp would result in a good tasting nutritious beverage. This assump-

ion was made based on consumers’ familiarity with both tiger nut and

ocoa. Consumers mentioned that they consumed tiger nuts as a snack or

n the form of tiger nut milk or tiger nut pudding. This is in line with the

ndings of Okyere & Odamtten (2014) and Suleiman et al. (2018) who

eported that tiger nut is a popular crop that is widely consumed in

hana, Nigeria and other parts of West and East Africa; it is mostly en-

oyed fresh as a snack or in the form of a milky beverage known as tiger

ut milk. Some participants stated: 

“I really enjoy eating tiger nuts. In fact, when it’s in season, I eat it almost

every day.…It is creamy and has a sweet taste…” (Participant No. 10,

FGD 8) 

“Who doesn’t know tiger nut in Ghana…Personally I like it especially

when it’s fresh. I enjoy eating it together with groundnuts and banana…”

(Participant No. 6, FGD 5) 

In all four groups, the main benefit of tiger nut milk that was re-

orted was as an aphrodisiac, boosting male libido and fertility. Studies
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Fig. 4. Consumer perceptions of new product 

concept (Tiger nut milk & Cocoa pulp bever- 

age). Illustrates the factors that influence con- 

sumer acceptability of the new product concept 

beverage (tiger nut milk & cocoa pulp bever- 

age). 
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Data will be made available on request. 
onducted by Olabiyi et al. (2016) suggest the potential ability of tiger

uts in promoting erectile function. Participants in the Mothers group

ndicated that regular consumption of tiger nuts promotes the produc-

ion of breast milk. Additionally, tiger nuts were suggested to be a good

ource of nutrients and energy. Generally, consumers stated that they

iked the taste of tiger nuts. 

“As for tiger nuts, I know it’s really popular among the guys…it makes

us strong in the bedroom…” (Participant No. 1, FGD1) 

“...I know it’s also good for breastfeeding mothers…I tried it when I was

breastfeeding my daughter and it boosted my milk supply. It also worked

for some of my friends too... ” (Participant No. 3, FGD 8) 

Across the four demographic groups, consumers generally reported

hat they enjoyed the taste of cocoa. They described the taste of cocoa

ulp as either sweet, sour or a combination of both. Some benefits of eat-

ng cocoa pulp reported by consumers were increased energy, improved

ental performance, and improved digestion. 

“I like cocoa…it has a different taste…it’s a little sweet, sometimes a little

sour…it’s just difficult to describe but it tastes good. ” (Participant No. 7,

FGD 3) 

“When we were kids, we enjoyed sucking the fruit off the cocoa seeds. It

has a really nice tase and I know it gives you energy and helps with your

digestion as well…” (Participant No. 4, FGD 9) 

.4.2. Intent/Expectation of purchase 

The two main factors identified were nutrition/health and taste.

articipants reported that they would purchase the concept beverage

ainly because they believed it would be a nutritious beverage with

ome health benefits including energy. Also, participants stated that

hey would opt for the concept beverage because of taste. 

. Conclusions 

Generally, consumers were knowledgeable of plant-based beverages,

ith health and nutrition being the main drivers of consumption while,

aste, cost, availability, and culture emerged as barriers to the consump-

ion of plant-based beverages. Innovation of concept, taste and per-

eived health benefits of plant-based ingredients were the main drivers

hat influenced consumers’ willingness to purchase the concept bever-

ge. The findings of the study revealed key consumer insights indicating

hat tiger nut milk and cocoa pulp juice can be combined to develop an

cceptable plant-based beverage for Ghanaian consumers. 
7 
ontributions of the study 

Our study makes theoretical contributions to existing research. First,

his paper contributes to literature on the consumption behaviours of

onsumers in relation to plant-based beverages. Additionally, it provides

nsights into factors that influence the desirability of plant-based bever-

ges, offering perspectives specific to the Ghanaian consumer. The study

an serve as a guide for marketing institutions and food product devel-

pment companies that seek to successfully introduce new plant-based

everages to the African Market. 
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