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Abstract: The baobab tree (Adansonia digitata L.) is an important source of non-timber forest products
in sub-Saharan Africa. Its fruits contain high amounts of vitamin C, calcium, and dietary fibre.
In addition, other parts of the tree are traditionally used for human consumption, particularly during
lean seasons. In line with the increasing demand for natural, healthy, and nutritious food products,
the baobab has great potential to contribute to human nutrition and rural livelihoods. In Malawi,
where demand for baobab has substantially increased within the last decade, baobab fruits are
being processed into a variety of food and non-food products, such as fruit juice, ice-lollies, sweets,
and cosmetics. Yet, information on the sociodemographic background and quality preferences of
baobab consumers is scanty. The current study, therefore, aimed to (1) map the diversity of baobab
products available in Malawi; (2) determine consumer segments and their preferences for the most
common baobab food products; and (3) examine the contribution of major attributes of processed
baobab food products on their price. We employed a mixed-methods approach including the analysis
of 132 baobab products and a survey of 141 consumers in formal and informal retail outlets, adopting
multistage and purposive sampling. Qualitative and quantitative data were analysed using cluster
analysis, cross tabulation, and hedonic regression. Results pointed to two distinct consumer segments
for baobab food products, largely following the formal–informal product divide currently existing in
Malawi. Both segments clearly differed with regard to preferred product attributes. We also showed
that extrinsic product attributes such as packaging quality, labelling, conformity with food standards,
or health claims provided distinct differentiation potential for baobab food manufacturers. In addition
to providing empirical evidence for the transition of baobab food products into higher-value market
segments, our results can help food processing enterprises to improve the composition and marketing
of their baobab products.

Keywords: food processing industry; wild edible plants; neglected and underutilized species (NUS);
Africa; urban consumers; marketing; product differentiation

1. Introduction

Wild edible plants collected from trees and forests are an important source of nutrition and income
for communities in many parts of the world. Studies show that food products are among the most
important product categories collected from forest and non-forest ecosystems, and they account for
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approximately 30% of the total value of products derived from the environment [1]. Large parts of
rural populations in Africa regularly collect and consume wild edible plants and generate substantial
parts of their income from these resources [2–4]. While food from agricultural production nevertheless
remains the prime source of energy and nutrition in most cases, wild food can make an important
contribution to household nutrition and well-being in times of food scarcity and economic hardship.

Given the fact that wild edible plants are typically available from public or private lands at
low cost, their use and consumption has primarily been associated with poor population strata [5].
Some authors also stress the importance of traditional knowledge of the ecology for use of these plants
and hence associate their consumption primarily with elder and more traditional population groups [6].
A number of studies expand on the previous literature that primarily focused on rural contexts by
investigating the contribution of wild food to urban and peri-urban populations in Africa. For example,
Asase and Kumordzie [7] report that indigenous vegetables cultivated or collected from the wild were
highly popular among urban residents in Ghana due to their availability, affordability, and medicinal
value. Catarino et al. [8] found that five species of wild and semi-cultivated leafy vegetables including
the dried leaves of Adansonia digitata and Bombax costatum were available at the largest food market in
the capital city of Guinea-Bissau during the dry season. A study in Kampala, Uganda, found that wild
plants were commonly used and mainly collected by residents with lower income [9]. A recent study
in six African cities reported that wild food and medicine remain an integral part of diets for poor
urban inhabitants [10]. These and similar accounts accentuate the importance of wild indigenous food
as a supplementary diet and source of income for poor population strata in light of widespread rural
and urban poverty.

At the same time, there is increasing evidence that wild food products are also an integral
component of the diets of wealthier consumer segments. While poor households tend to spend a
higher proportion of their income on wild food, wealthy households can afford to consume more of
these products in absolute terms. Likewise, the consumption of wild food considered to be luxury
products such as bushmeat is often more common among higher-income population strata [11].
In addition to this, economic growth and the emergence of an urban middle class have created a
group of consumers who largely purchase rather than produce or collect the food products they
consume [10,12]. Given culturally rooted food preferences and eating habits, wild edible plants remain
an important part of their diets. At the same time, an increasing number of urban consumers in Africa
seems to appreciate the health and cultural benefits of wild indigenous food [13]. As a consequence,
wild food and medicine are commonly consumed by higher-income urban populations in many African
cities [10]. Aworh [14] reported of the growing acceptance of indigenous leafy vegetables among the
urban elite in Kenya and elsewhere in Africa, as indicated by their increasing availability in fine dining
restaurants and large urban supermarkets. In a similar vein, Garekae and Shackleton [15] reported
that wild edible plants were not perceived as “food for the poor” by the majority of urban residents
in two towns in South Africa. However, studies show that African traditional food products often
remain poorly integrated into formal markets, supply chains, and retail outlets to date, as many of
these products are mostly sold by street vendors or at fresh markets rather than by shopkeepers [16,17].
Moreover, Cloete and Idsardi [6] demonstrated that there are distinct differences between lower and
higher income groups with regard to the particular wild edible plant species consumed. This underlines
the ongoing differentiation and fragmentation of consumer segments with their respective tastes and
product preferences, and the need for detailed and case-specific analyses.
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The baobab (Adansonia digitata L.) is an indigenous fruit tree species widely occurring in the
semi-arid parts of Africa. Due to its potential contribution to food security and household well-being
it has been recommended as a priority species for domestication and commercialization [18,19].
Its fruit pulp contains high amounts of carbohydrate, dietary fibre, vitamin C, calcium, magnesium,
and potassium [20,21]. Besides its fruits, various other parts of the tree are important for a diversity of
traditional uses including food, fodder, medicine, cosmetics, and craft products [22,23]. Consequently,
the importance of the baobab tree for household nutrition, food security, and income, particularly of the
disadvantaged rural populations, has been highlighted in the literature, e.g., [24,25]. In Malawi, where
demand for baobab has substantially increased within the last decade, the baobab fruits are being
processed by both formal and informal enterprises to produce a variety of food and non-food products,
such as fruit juice, ice-lollies, sweets, and cosmetics. Yet, little is known about the customers who
purchase processed baobab food products, their preferred quality attributes, and the impact of these
attributes on product price. To contribute to improved baobab commercialization, this paper aimed to
(1) map the diversity of baobab products currently available in formal and informal markets in Malawi;
(2) identify and characterize the main consumer segments and their preferences; and (3) determine
the factors affecting the price of the two most commonly available baobab food products, i.e., baobab
pulp powder and baobab juice. It is expected that our results can contribute to promoting the further
commercialization and value-added processing of baobab fruit pulp in Malawi and other countries
with significant resources of baobab and a developing baobab-processing sector.

2. Materials and Methods

Data were collected from nine districts, including the three major cities of Malawi, namely
Mangochi, Blantyre, Mwanza, Balaka, Ntcheu, Salima, Lilongwe, Mzuzu, and Karonga (Figure 1).
These districts were purposively selected as they (a) represent the centres of Adansonia digitata L.
production and processing in Malawi, and, hence, a variety of processed products was known to be
sold in these locations; (b) cover the entire north–south expansion of the country; and (c) represent
a diversity of environmental and socio-economic conditions along the urban to peri-urban to rural
continuum. A mixed-methods approach was employed to study consumer preferences and product
characteristics. Data from 141 consumers and 132 products were collected in formal and informal retail
outlets, such as supermarkets, hypermarkets, specialty stores, mini-marts, filling stations, open markets,
hospital canteens, religious centres, and roadside vendors using structured questionnaires. All subjects
gave their informed consent for inclusion before participating in the study. The study was conducted
in accordance with the approval by the Malawi National Commission for Science and Technology
(protocol number P.10/17/216). While retail outlets were purposively selected, the consumer survey was
carried out in 20 retail outlets using a quota sampling procedure [26]. The samples were continuously
expanded using snowballing until the target sample size was reached. To determine the consumer
segments, two-step cluster analysis was used as a classification tool. Cross-tabulation and Cramer’s V
were used to identify relationships between demographic factors and preferred quality attributes using
the SPSS software version 20. Multiple regression method was used to analyse quantitative data using
a stepwise regression procedure to identify the best set of quality variables predicting the dependant
variable, price.
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Figure 1. Location of the study districts.

3. Results

3.1. Product Categories

Seventy-eight processed baobab products were identified in the investigated formal and informal
retail outlets (Figure 2). They comprise a number of food products made of baobab pulp, as well
as cosmetics products mainly made of baobab seed oil, which is not recommended for use in food
products due to its content of cyclopropenoic fatty acids [27]. Sixteen different product types were
found to be characterized as fruit drinks (bottled and frozen juice, i.e., ice lollies), pulp powders,
sweets, and personal care products (soaps and oils). Nine of 16 product types were traded through the
informal outlets, whilst formal retail outlets were selling the complete set of 16 product types. Table 1
provides a brief overview of the baobab products currently available in the Malawian market. In line



Forests 2020, 11, 698 5 of 14

with our prime interest in baobab food products, we disregarded the available cosmetics products in
all further analyses.

Figure 2. Examples of baobab products from the Malawian formal and informal markets. 1A–D:
Baobab juice products; 1E: formally processed baobab ice-lollies; 2A: Informal baobab juice packaged in
recycled plastic bottles; 2B: Baobab sweets sold in informal outlets; 2C,D: Informally processed baobab
ice lollies; 2E: Packaged pulp in sacks for wholesale. 3A,F: Baobab oil; 3B: Baobab soap; 3C: Assorted
lip balm; 3D: Baobab Spongi soap; 3E: Baobab body cream sold in high-end shops; 4A,C,E: Baobab pulp
powder sold in pharmacies; 4B: Baobab coffee powder made from seeds; 4D,F: Baobab jam; 5A: Baobab
sweets sold in supermarkets; 5B: Baobab chocolate sold in high-end flea markets; 5C: Baobab sweets
sold in high-end markets; 5D: Baobab pulp powder sold in high-end flea markets.

The investigated baobab products differed widely in terms of their extrinsic and intrinsic product
attributes. For example, baobab juice products made by formal food processing companies were
available in 250 mL, 500 mL, and 1 L polyethylene terephthalate (PET) plastic bottles of proprietary
design with brand and nutrition labels (Figure 2(1A–D)) and sold widely through various retail
outlets. Baobab juice made by informal food processing enterprises was sold in recycled 500 mL plastic
bottles without labels (Figure 2(2A)). Likewise, baobab fruit pulp powder was sold in plastic bags or
bottles with health-claim labelling in pharmacies (Figure 2(4A,C,E)) and packaged or in bulk without
health-claim labelling in the informal market (Figure 2(2E,5D)).
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Table 1. Characteristics of processed baobab products in Malawi.

Product Type Number of
Products Identified Main Product Features Estimated Baobab

Content Main Retail Outlet Price (MKW)

Baobab fruit powder 25 Packaged or in bulk, some products with
organic certification. 100% Open markets, street vendors,

supermarkets.
800–3500
(500 g)

Malambe sweets 12 Coloured sweetened pulp pieces, packaged in
plastic bags (15–70 g). 90%–100% Schools, supermarkets. 10

(15 g)

Baobab ice-lollies 11 Frozen baobab juice raw or sweetened and
coloured, packaged in plastic tubes (35–50 g). 20%–30% Street side vendors, churches,

informal markets, schools.
10

(10 g)

Baobab juice, bottled 7 Packaged in 250–1000 mL PET or recycled PET
bottles, with or without MBS certification. 40%–60% Supermarkets, filling stations. 500–750

(500 mL)

Baobab coffee powder 3 Packaged in branded plastic jars (180–200 g). 100% Supermarkets, pharmacies. 1800–3500
(200 g)

Baobab jam 3 Packaged in branded plastic jars (350–500 g). 15%–20% Supermarkets 1900–2500
(500 g)

Baobab pure oil 3 Packaged in 100 mL glass or PET bottles. 100% Supermarkets, pharmacies. 2000–3500
(50 mL)

Baobab lip balm 3 Packaged in wooden cases (12 g). 100% Specialty shop, flea market. 2000–3500
(12 g)

Baobab soap 2 Packaged in plastic or branded paper wrap
(110–170 g). 15%–50% Specialty shop, high-end tourist

gift shops.

500
(170 g)–6500

(110 g)

Baobab delight smoothie 2 Packaged in PET bottles (250 mL). 30% Supermarkets. 300
(250 mL)

Baobab smoothie served
in cups 2 Served in polystyrene cups (100–150 mL). 30% Restaurants, fast-food shops. 200–2000

(300 mL)

Baobab wine 1 Packaged in 750 mL glass bottles. 10%–15% Agriculture fair/ trade exhibits. 6000
(750 mL)

Malambe face powder 1 Plastic jar (25–40 g). 60% Local markets. 500
(40 g)

Baobab body cream 1 Wooden jar (250 g). 30% High-end tourist gift shops. 6500–12,000
(250 g)

Baobab chocolate 1 White chocolate bar wrapped in paper. 15% Flea markets, tourist centres. 2000–3500
(100 g)

Baobab body lotion 1 Imported from France. 100% Drug stores, pharmacies. 25,000
(400 mL)

Total 78

MKW 860 = EUR 1 at the time of fieldwork. Average per-capita income in Malawi amounted to MKW 293,700 (EUR 342) in 2018 [28].
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While in principle, a large variety of processed baobab food products exists in Malawi, some of
these products were more widely available and hence more commonly consumed by a diversity
of consumers than others. For example, baobab chocolate was only available in high-end delicacy
stores in Lilongwe and Blantyre, and baobab wine was presented at an agricultural product fair.
Such products represented relatively recent product innovations that were sold in very low quantities
only, according to the shop owners. In contrast, baobab fruit juice was known to consumers throughout
the country across various population strata and sold in significant quantities through numerous
formal and informal retail channels. This may reflect the overall popularity of fruit juices, for their ease
of consumption, which supply desired vitamins and nutrients in times of growing consumer interest
for healthy food products.

3.2. Sociodemographics of Consumers and Preferred Attributes

For further analyses, we therefore select baobab juice (bottled and frozen) as a reference product to
elicit sociodemographic consumer profiles. The results of the cluster analysis showed that there were
two distinct segments of baobab juice consumers. These were primary and secondary school pupils,
below 10 years of age on average with low income and concern for healthy food; and adults, 35 years
on average, with more than half having completed higher education and being characterized by strong
concern for healthy food (Table 2). Both segments consumed baobab juice products irregularly and in
small quantities; thus, these products did not constitute an essential part of their diets. School pupils,
for example, mostly consumed the frozen baobab juice as an occasional snack during school breaks,
which they mostly purchased from informal channels like roadside vendors. To keep unit cost low
and the product price affordable for their target group, these vendors tended to use cheap ingredients
such as artificial colorants and sweeteners of questionable quality. The adult consumer segment, in
contrast, purchased the product mainly through formal retail outlets like supermarkets. The majority of
consumers of both segments stated that they consumed baobab juices throughout the year. As indicated
by the Silhouette measure of cohesion and separation of >0.5, the analyses separated the segments
with reasonable accuracy.

Table 2. Sociodemographic profiles of the baobab juice consumer segments in Malawi.

Characteristic School Pupils Adults

Sample (N) 54 (76.1%) 17 (23.9%)
Mean age 9.6 ± 1.89 years 35.1 ± 8.69 years

Family status # Single (100%) Married (64.7%)
Education level # Primary school (98.1%) Diploma (52.9%)

Monthly income (MWK) ≤1500 (100%) >300,000 (29.4%)
Monthly consumption # (litres) ≤2 (94.4%) ≤2 (58.8%)

Concern for healthy food # Weak (66.6%) Strong (64.7%)
# Median categories.

3.3. Quality Attributes Preferred by Different Baobab Juice Consumer Segments

Cross-tabulation results and Chi-square tests showed that the preferred quality attributes differed
significantly at α ≤ 0.001 between both customer segments, and the strength of the relationship
between the preference and consumer segment variables was measured using Cramer’s V (Table 3).
While school pupils mainly preferred baobab juice products for their particular taste, adult consumers
expressed a stronger preference for a variety of extrinsic product features, such as the availability
of product information on a packaging label, the quality of the packaging material used, packaging
size, and health claims made, as well as intrinsic product features such as added preservatives and
nutritional properties of the baobab juice product. These preferences were strongly associated with the
consumer segment variable as indicated by the Cramer’s V values in Table 3.
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Table 3. Quality attributes preferred by baobab juice consumers (% strong agreement).

Quality Attributes School Pupils Adults Cramer’s V

Product information on packaging label 0.0 52.9 0.974
Quality of packaging material 3.7 52.9 0.719

Larger package size and volume 0.0 41.2 0.619
High nutritional content 18.5 47.1 0.568
No added preservatives 0.0 35.3 0.804

High perceived health benefits 3.7 41.2 0.713
Product quality conforming to Malawi

Bureau of Standards (MBS)
0.0 23.5 0.802

Sweet taste 46.3 0.0 0.316

Pearson Chi-square values showed significance at 0.1% level.

3.4. Effect of Quality Attributes on Price of Baobab Products

On average, bottled baobab juice products were sold for a price of MWK 100 to 150 per 100 mL
in the various retail outlets, and baobab fruit pulp powder was sold for a price of MKW 160 to 700
per 100 g in the different markets. In order to assess how the various attributes of a baobab food
product contributed to its price, we used hedonic regression analysis. We compare the two product
types most commonly available in formal and informal markets, baobab pulp powder and bottled
baobab juice. Identifying those attributes that increase the value of the product to consumers can help
food processing enterprises further improve the composition and marketing of their products, thereby
increasing value-added and profitability (Table 4).

Table 4. Determinants of baobab food product quality attributes on price.

Quality Attributes
Model 1:

JuiceStandardized
Coefficients

Sig.
Model 2:

PowderStandardized
Coefficients

Sig.

(Constant) 0.002 ** 0.636
Product information on packaging label 0.276 0.000 ** 0.261 0.022 *

Quality of packaging material 0.545 0.000 **
Package size 0.744 0.000 **

High nutritional content 0.250 0.015 *
No added preservatives 0.460 0.000 **

High perceived health benefits 0.297 0.027 *
Product quality conforming to Malawi

Bureau of Standards (MBS) 0.356 0.004 **

Adjusted R2 0.795 0.742

**, * indicate significance levels of 1% and 5%, respectively.

As indicated by the adjusted R2 values, the regression models explained between 74%–80% of the
variance in the data. All coefficients had positive signs indicating that the presence of the investigated
intrinsic and extrinsic product attributes increased product price. It was found that a product label,
the quality of packaging materials, high nutrient content, perceived health benefits, and conformity
with Malawi Bureau of Standards (MBS) quality standards significantly influenced the price of bottled
juice products. Packaging quality was the variable that had the largest impact on price; the model
predicts that for every increase in quality of packaging material by 1 Standard Deviation (SD), there is
a 0.545 unit SD increase in price. Availability of a product label, packaging size, as well as the absence
of additives significantly increased the price of baobab fruit powder, with a 1 SD increase in volume or
weight of the package causing a 0.744 unit SD increase in price.

4. Discussion

Our inventory of processed baobab products in Malawi has shown that a variety of products was
available through various formal and informal retail outlets, including baobab drinks, fruit powder,
sweets, chocolates, oils, and soaps. This corroborates earlier studies that have reported a diversity



Forests 2020, 11, 698 9 of 14

of mostly traditional food uses of baobab in the region, e.g., [29,30]. The increasing importance of
industrially processed baobab food products corresponds to the growing interest in baobab by the food
processing industry, following the acceptance of baobab fruit pulp as a food ingredient by the European
Union (2008/575/EC) and the US Food and Drug Administration (GRAS Notice No. GRN 000273).
While the number and diversity of baobab food products currently available in Malawi demonstrates
their importance for consumption and trade in line with the country’s transformation into probably
the largest market for baobab in Africa [31], it was lower than that reported from countries with a
more developed food industry [32]. This illustrates the significant commercial opportunities in baobab
products that are yet to be exploited by baobab producers and food processors in Malawi and elsewhere
in Africa.

Our analysis has clearly revealed the presence of two distinct consumer segments for baobab
juice products, which largely follow the formal–informal product divide currently existing in Malawi.
While informal baobab juice and other informal food products like ice-lollies were largely consumed
by low-income consumer groups such as school pupils, day labourers, or peasants visiting urban and
peri-urban street markets, baobab juice manufactured by food processing companies in the formal
sector were nearly exclusively consumed by higher-income urban consumers. In addition, evidence
from interviews with shop owners and observation suggest that products such as baobab jam and
chocolate sold in delicacy and specialty stores were mostly purchased by expatriates or international
tourists, a consumer segment with preferences closely resembling those of consumers in developed
western countries, and with purchasing power typically higher than the average Malawian urban
resident. These findings conform with studies from elsewhere that found a stronger preference of better
educated, higher income and well-established consumers for novel and healthy food products [33,34].

Our results also suggest that the preferences of the identified consumer segments with regard
to baobab juice products differed at statistically significant levels. Our findings resemble results
reported in other studies that indicated a strong association of the consumers’ sociodemographic status
and lifestyles with their preferences and willingness to pay for certain health-related food product
attributes [35]. While low-income consumers mainly preferred baobab juice products with sweet
taste, high-income consumers ranked quality attributes like product information on labels, packaging
material, nutritional properties, long shelf life, health claims, and conformity with product quality
standards more highly. Findings from Niger [36] also showed that the consumers’ willingness to pay
for baobab products correlated with their knowledge of global environmental concerns. The consumers’
product preferences and choices with regard to health and food safety aspects, hence, are influenced
by their distinct demographic characteristics such as education level and income [37]. This observed
differentiation of baobab food products in terms of their attributes and marketing channels suggests
the use of advanced product design and marketing techniques such as lifestyle marketing [38] by some
of the formal baobab food product manufacturers, which address target audiences based on their
particular lifestyle-related needs, interests, desires, and values.

The results of the hedonic regression analysis suggest that extrinsic product features had a strong
positive association with product price for baobab fruit juice products, while the actual nutrient
content was relatively less important. This was probably due to the fact that nutrient composition of
various baobab juice products was relatively uniform across different brands, while extrinsic product
attributes such as packaging quality, labelling, conformity with food standards, and perceived health
benefits provided more distinct differentiation potential. For example, while the type and quality
of packaging was partially determined by distribution channel requirements, it was also associated
with the consumers’ perceptions of product aesthetics [39], as well as shelf life and food safety [40].
In addition, product manufacturers may generally find it easier to differentiate their products based on
extrinsic rather than intrinsic product attributes, which are generally more difficult to change. Examples
show that product differentiation based on extrinsic attributes can substantially increase product value
by 100% and more [35]. However, the intrinsic attributes of baobab food products also provide ample
opportunities for product differentiation. For example, as noted by Cisse et al. [41], the quality of
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traditionally prepared baobab fruit nectars quickly deteriorates without special precautions. While the
shelf life of most informal baobab juice products is therefore typically very limited, the choice of a
particular technological option, such as use of artificial or natural preservatives, pasteurization, or cold
stabilization using crossflow microfiltration provides the opportunity for juice processing enterprises
in the formal sector to target the respective preferences held by particular consumer segments.

Past studies have shown that consumers and retailers equally place high value on food labelling [42].
Food labelling has been shown to have a positive association with price for health-conscious consumers,
females, and highly educated individuals [43,44]. Studies also show that health and nutrition-related
attributes had a statistically significant influence on price [33,43]; and that compliance with advanced
food standards such as organic often also attracted additional price premiums in the developed
world [45,46]. In contrast, baobab fruit pulp powder generally seemed to benefit less from these
differentiation opportunities, giving it more the character of a commodity product. The only
determinants of product price, in addition to packaging size, were product labelling and the absence
of preservatives. Again, this illustrates the significant opportunities that still exist for product
differentiation and additional value creation through, for example, more advanced packaging and
product certification of baobab fruit pulp products in Malawi.

Notwithstanding the obvious opportunities related to the increased commercialization of baobab
in Malawi, the implications of its intensified utilization on the well-being of particularly vulnerable
rural populations that traditionally depended on these resources deserve further careful analysis and
consideration. Circumstantial evidence suggests that increasing commercialization leads to baobab
fruits being more rapidly collected right after—and sometimes even before—they mature, given that
collectors compete with each other in conditions when harvesting is unregulated and property rights
in baobab trees are ill-defined or poorly enforced. This might reduce the availability of these fruits for
consumption by poor and vulnerable population strata; a point that has also been highlighted critically
in western Africa [47]. Likewise, the higher value and price of processed baobab food products
might make them less affordable and reduce the quantities consumed by poor population strata [8].
Equally important are studies that investigate the effect of increasing fruit harvesting on the structure
and natural regeneration of baobab populations and wildlife.

5. Conclusions

While the overall contribution of baobab trees to the livelihoods of rural populations in large
parts of sub-Saharan Africa can hardly be overestimated, our results clearly suggest that the notion
of baobab serving as an emergency food for poor rural populations is a too narrow depiction of the
present realities in Malawi. Along with the awakening international interest in and growing demand
for baobab pulp as a nutritious natural ingredient for a variety of lifestyle food products in Europe,
the US, and a number of other developed markets, and building on a long tradition of baobab use by
local populations, a vivid baobab-processing sector has emerged in Malawi that supplies a diversity of
food and non-food products to local consumers. While entrepreneurs running small-scale and often
informal enterprises can play an important role in driving the development of an industry, innovating
products, services, and business models [48], the majority of informal baobab processing enterprises
in Malawi currently only offer food products of minimum quality and low price that are customized
to the tastes and purchasing power of low-income population strata. This is in line with the general
description of informal enterprises often being survivalist, heavily resource constrained, and of low
productivity [49] and their food products being related to higher food safety and health risks [50,51].
Notwithstanding this, and given the ubiquity of informal baobab food products in Malawi during
the baobab harvesting season, such products can make a certain contribution to the diversification of
diets and the energy and micronutrient supply of consumers, at least during some parts of the year.
However, an exact account of the contribution of these products to nutrition and food security was
beyond the scope of our study.
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In addition to the numerous informal baobab businesses targeting low-income consumers, growing
numbers of formal enterprises have started to exploit the market opportunities emerging from the
increasing differentiation and fragmentation of consumer segments and their preferences that are
connected to economic development, urbanization, and the westernization of African lifestyles and
societies. This empirical result somewhat expands the currently prevailing food-for-the-poor narrative
for baobab fruits. Given their better access to managerial and technical know-how, financial capital,
business networks, and other resources, formal companies can oftentimes more easily comply with
legal or formal supply chain requirements and fulfil more advanced customer expectations in terms
of the intrinsic quality or extrinsic attributes of their products. Targeting the higher-value market
segments and pursuing a consequent product differentiation strategy can thus be a rational strategic
choice for such enterprises. In light of contesting views in the literature [52–54], an interesting question
left to future research is whether a business model targeting the bottom-of-the-pyramid consumers
could be equally or even more profitable (and at the same time socially and ethically justifiable) than a
model pursuing premium pricing based on product differentiation.

Although the formal baobab processing companies mostly meet the product standards required
by Malawian regulators and consumers, there is room to further improve their products given a
variety of anticipated yet unmet customer needs. Further investment in market research, product
development and formulations, quality management, and marketing may therefore be recommended
for local food processing companies to continuously develop and grow their businesses. If successful,
such investments can even lead to the building of an internationally competitive baobab-processing
sector in Malawi that supplies high-value processed products to international markets, an opportunity
which—in light of the growing popularity of baobab products in developed markets—does not perhaps
seem too far-fetched.

Author Contributions: Conceptualization, C.C.-M., D.D., K.M., and C.M.; methodology, C.C.-M. and D.D.; formal
analysis, C.C.-M., C.M., C.D.N., and D.D.; investigation, C.C.-M.; data curation, C.C.-M.; writing—original draft
preparation, C.C.-M.; writing—review and editing, D.D.; visualization, C.C.-M. and D.D.; supervision, D.D. and
C.M.; project administration, K.M.; funding acquisition, D.D. All authors have read and agreed to the published
version of the manuscript.

Funding: The study was conducted as part of the international research project “BAOFOOD—Enhancing local
food security and nutrition through promoting the use of baobab (Adansonia digitata L.) in rural communities
of Eastern Africa“, which was financially supported by the German Federal Ministry of Food and Agriculture
(BMEL) based on the decision of the Parliament of the Federal Republic of Germany through the Federal Office
of Agriculture and Food (BLE). We gratefully acknowledge this support as well as the comments made by two
anonymous reviewers that helped to further improve the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Angelsen, A.; Jagger, P.; Babigumira, R.; Belcher, B.; Hogarth, N.J.; Bauch, S.; Börner, J.; Smith-Hall, C.;
Wunder, S. Environmental income and rural livelihoods: A global-comparative analysis. World Dev. 2014, 64,
S12–S28. [CrossRef]

2. Djoudi, H.; Vergles, E.; Blackie, R.R.; Koame, C.K.; Gautier, D. Dry forests, livelihoods and poverty alleviation:
Understanding current trends. Int. Forest. Rev. 2015, 17, 54–69. [CrossRef]

3. Maroyi, A. Potential role of traditional vegetables in household food security: A case study from Zimbabwe.
Afr. J. Agric. Res. 2011, 6. [CrossRef]

4. Zulu, D.; Ellis, R.H.; Culham, A. Collection, consumption, and sale of lusala (Dioscorea hirtiflora)—A wild
yam—by rural households in Southern Province, Zambia. Econ. Bot. 2019, 73, 47–63. [CrossRef]

5. Nykänen, E.A.; Dunning, H.E.; Aryeetey, R.N.O.; Robertson, A.; Parlesak, A. Nutritionally optimized,
culturally acceptable, cost-minimized diets for low income Ghanaian families using linear programming.
Nutrients 2018, 10, 461. [CrossRef] [PubMed]

6. Cloete, P.C.; Idsardi, E.F. Consumption of indigenous and traditional food crops: Perceptions and realities
from South Africa. Agroecol. Sust. Food 2013, 37, 902–914. [CrossRef]

http://dx.doi.org/10.1016/j.worlddev.2014.03.006
http://dx.doi.org/10.1505/146554815815834868
http://dx.doi.org/10.5897/AJAR11.335
http://dx.doi.org/10.1007/s12231-018-9433-3
http://dx.doi.org/10.3390/nu10040461
http://www.ncbi.nlm.nih.gov/pubmed/29642444
http://dx.doi.org/10.1080/21683565.2013.805179


Forests 2020, 11, 698 12 of 14

7. Asase, A.; Kumordzie, S. Availability, cost, and popularity of African leafy vegetables in Accra markets,
Ghana. Econ. Bot. 2018, 72, 450–460. [CrossRef]

8. Catarino, L.; Romeiras, M.M.; Bancessi, Q.; Duarte, D.; Faria, D.; Monteiro, F.; Moldão, M. Edible leafy
vegetables from West Africa (Guinea-Bissau): Consumption, trade and food potential. Foods 2019, 8, 93.
[CrossRef]

9. Mollee, E.; Pouliot, M.; McDonald, M.A. Into the urban wild: Collection of wild urban plants for food and
medicine in Kampala, Uganda. Land Use Policy 2017, 63, 67–77. [CrossRef]

10. Schlesinger, J.; Drescher, A.; Shackleton, C.M. Socio-spatial dynamics in the use of wild natural resources:
Evidence from six rapidly growing medium-sized cities in Africa. Appl. Geogr. 2015, 56, 107–115. [CrossRef]

11. Fargeot, C.; Drouet-Hoguet, N.; Le Bel, S. The role of bushmeat in urban household consumption: Insights
from Bangui, the capital city of the Central African Republic. Bois. Trop. 2017, 332, 31–42. [CrossRef]

12. Sneyd, L. Wild food, prices, diets and development: Sustainability and food security in urban Cameroon.
Sustainability 2013, 5, 4728–4759. [CrossRef]

13. Bichard, A.; Dury, S.; Schönfeldt, H.C.; Moroka, T.; Motau, F.; Bricas, N. Access to urban markets for
small-scale producers of indigenous cereals: A qualitative study of consumption practices and potential
demand among urban consumers in Polokwane. Dev. South Afr. 2005, 22, 125–141. [CrossRef]

14. Aworh, O.C. From lesser-known to super vegetables: The growing profile of African traditional leafy
vegetables in promoting food security and wellness. J. Sci. Food Agric. 2018, 98, 3609–3613. [CrossRef]
[PubMed]

15. Garekae, H.; Shackleton, C.M. Foraging wild food in urban spaces: The contribution of wild foods to urban
dietary diversity in South Africa. Sustainability 2020, 12, 678. [CrossRef]

16. Mungofa, N.; Malongane, F.; Tabit, F.T. An exploration of the consumption, cultivation and trading of
indigenous leafy vegetables in rural communities in the greater Tubatse local municipality, Limpopo province,
South Africa. J. Consum. Sci. 2017, 3, 53–67.

17. Maseko, I.; Mabhaudhi, T.; Tesfay, S.; Araya, H.; Fezzehazion, M.; Plooy, C. African leafy vegetables: A
review of status, production and utilization in South Africa. Sustainability 2018, 10, 16. [CrossRef]

18. Leakey, R.R.B.; Simons, A.J. The domestication and commercialization of indigenous trees in agroforestry for
the alleviation of poverty. Agroforest. Syst. 1997, 38, 165–176. [CrossRef]

19. Akinnifesi, F.K.; Sileshi, G.; Ajayi, O.C.; Chirwa, P.W.; Mng’omba, S.; Chakeredza, S.; Nyoka, B.I. Domestication
and conservation of indigenous Miombo fruit trees for improving rural livelihoods in southern Africa.
Biodiversity 2008, 9, 72–74. [CrossRef]

20. Stadlmayr, B.; Charrondière, U.R.; Eisenwagen, S.; Jamnadass, R.; Kehlenbeck, K. Nutrient composition of
selected indigenous fruits from sub-Saharan Africa. J. Sci. Food Agric. 2013, 93, 2627–2636. [CrossRef]

21. Chadare, F.J.; Linnemann, A.R.; Hounhouigan, J.D.; Nout, M.J.R.; van Boekel, M.A.J.S. Baobab food products:
A review on their composition and nutritional value. Crit. Rev. Food Sci. Nutr. 2009, 49, 254–274. [CrossRef]
[PubMed]

22. Chipurura, B.; Muchuweti, M. Post harvest treatment of Adansonia digitata (baobab) fruits in Zimbabwe and
the potential of making yoghurt from the pulp. IJPTI 2013, 3, 392. [CrossRef]

23. Gebauer, J.; Adam, Y.O.; Sanchez, A.C.; Darr, D.; Eltahir, M.E.S.; Fadl, K.E.M.; Fernsebner, G.; Frei, M.;
Habte, T.-Y.; Hammer, K.; et al. Africa’s Wooden Elephant: The Baobab tree (Adansonia digitata L.) in Sudan
and Kenya: A Review. Genet. Resour. Crop. Evol. 2016, 63, 377–399. [CrossRef]

24. Adam, Y.O.; Pretzsch, J.; Pettenella, D. Contribution of non-timber forest products livelihood strategies to
rural development in drylands of Sudan: Potentials and failures. Agric. Syst. 2013, 117, 90–97. [CrossRef]

25. De Caluwé, E. Market chain analysis of baobab (Adansonia digitata L.) and tamarind (Tamarindus indica L.)
products in Mali and Benin. PhD Thesis, Ghent University, Ghent, Belgium, 2011.

26. Creswell, J.W. Research Design. Qualitative, Quantitative, and Mixed Methods Approaches, 2nd ed.; Sage
Publications: Thousand Oaks, CA, USA, 2002; ISBN 9780761924425.

27. Aitzetmüller, K. Intended use of Malvales seed oils in novel food formulations–A warning. J. Am. Oil Chem.
Soc. 1996, 73, 1737–1738. [CrossRef]

28. Reserve Bank of Malawi. Monthly Economic Review. 2020. Available online: https://www.rbm.mw/

Publications/EconomicReviews/Home/ (accessed on 19 June 2020).

http://dx.doi.org/10.1007/s12231-019-9442-x
http://dx.doi.org/10.3390/foods8100493
http://dx.doi.org/10.1016/j.landusepol.2017.01.020
http://dx.doi.org/10.1016/j.apgeog.2014.11.013
http://dx.doi.org/10.19182/bft2017.332.a31331
http://dx.doi.org/10.3390/su5114728
http://dx.doi.org/10.1080/03768350500044560
http://dx.doi.org/10.1002/jsfa.8902
http://www.ncbi.nlm.nih.gov/pubmed/29363761
http://dx.doi.org/10.3390/su12020678
http://dx.doi.org/10.3390/su10010016
http://dx.doi.org/10.1023/A:1005912729225
http://dx.doi.org/10.1080/14888386.2008.9712888
http://dx.doi.org/10.1002/jsfa.6196
http://dx.doi.org/10.1080/10408390701856330
http://www.ncbi.nlm.nih.gov/pubmed/19093269
http://dx.doi.org/10.1504/IJPTI.2013.060271
http://dx.doi.org/10.1007/s10722-015-0360-1
http://dx.doi.org/10.1016/j.agsy.2012.12.008
http://dx.doi.org/10.1007/BF02517981
https://www.rbm.mw/Publications/EconomicReviews/Home/
https://www.rbm.mw/Publications/EconomicReviews/Home/


Forests 2020, 11, 698 13 of 14

29. Munthali, C.R.Y.; Chirwa, P.W.; Changadeya, W.J.; Akinnifesi, F.K. Genetic differentiation and diversity of
Adansonia digitata L. (baobab) in Malawi using microsatellite markers. Agroforest. Syst. 2013, 87, 117–130.
[CrossRef]

30. Venter, S.M.; Witkowski, E.T.F. Fruits of our labour: Contribution of commercial baobab (Adansonia digitata
L.) fruit harvesting to the livelihoods of marginalized people in northern Venda, South Africa. Agroforest.
Syst. 2013, 87, 159–172. [CrossRef]

31. Sanchez, A.C. The baobab tree in Malawi. Fruits 2011, 66, 405–416. [CrossRef]
32. Gebauer, J.; Assem, A.; Busch, E.; Hardtmann, S.; Möckel, D.; Krebs, F.; Ziegler, T.; Wichern, F.; Wiehle, M.;

Kehlenbeck, K. Der Baobab (Adansonia digitata L.): Wildobst aus Afrika für Deutschland und Europa?!
Erwerbs-Obstbau 2014, 56, 9–24. [CrossRef]

33. Verbeke, W. Consumer acceptance of functional foods: Socio-demographic, cognitive and attitudinal
determinants. Food Qual. Prefer. 2005, 16, 45–57. [CrossRef]

34. Niva, M.; Mäkelä, J. Finns and functional foods: Socio-demographics, health efforts, notions of technology
and the acceptability of health-promoting foods. Int. J. Consum. Stud. 2007, 31. [CrossRef]

35. Schreiner, M.; Korn, M.; Stenger, M.; Holzgreve, L.; Altmann, M. Current understanding and use of quality
characteristics of horticulture products. Sci. Hortic. 2013, 163, 63–69. [CrossRef]

36. Agúndez, D.; Lawali, S.; Mahamane, A.; Alía, R.; Soliño, M. Consumer preferences for baobab products and
implication for conservation and improvement policies of forest food resources in Niger (West Africa). Econ.
Bot. 2018, 72, 396–410. [CrossRef]

37. Grolleau, G.; Caswell, J.A. Interaction between food attributes in markets: The case of environmental labeling.
J. Agric. Resour. Econ. 2006, 31, 1–14. [CrossRef]

38. Mariotti, S.; Glackin, C. Entrepreneurship & Small Business Management, 1st ed.; Prentice Hall: Boston, MA,
USA, 2012; ISBN 9780135030318.

39. Simms, C.; Trott, P. Packaging development: A conceptual framework for identifying new product
opportunities. Mark. Theory 2010, 10, 397–415. [CrossRef]

40. Rundh, B. The role of packaging within marketing and value creation. Brit. Food J. 2016, 118, 2491–2511.
[CrossRef]

41. Cisse, M.; Sakho, M.; Dornier, M.; Diop, C.M.; Reynes, M.; Sock, O. Caractérisation du fruit du baobab et
étude de sa transformation en nectar. Fruits 2009, 64, 19–34. [CrossRef]

42. Steiner, B.E. Australian wines in the British wine market: A hedonic price analysis. Agribusiness 2004, 20,
287–307. [CrossRef]

43. Menrad, K. Market and marketing of functional food in Europe. J. Food Eng. 2003, 56, 181–188. [CrossRef]
44. Grunert, K.G.; Wills, J.M. A review of European research on consumer response to nutrition information on

food labels. J. Public Health 2007, 15, 385–399. [CrossRef]
45. Siró, I.; Kápolna, E.; Kápolna, B.; Lugasi, A. Functional food. Product development, marketing and consumer

acceptance—A review. Appetite 2008, 51, 456–467. [CrossRef] [PubMed]
46. Grunert, K.G. Food quality and safety: Consumer perception and demand. Eur. Rev. Agric. Econ. 2005, 32,

369–391. [CrossRef]
47. Buchmann, C.; Prehsler, S.; Hartl, A.; Vogl, C.R. The importance of baobab (Adansonia digitata L.) in rural

West African subsistence–suggestion of a cautionary approach to international market export of baobab
fruits. Ecol. Food Nutr. 2010, 49, 145–172. [CrossRef] [PubMed]

48. McCann, B.T.; Bahl, M. The influence of competition from informal firms on new product development.
Strat. Manag. J. 2017, 38, 1518–1535. [CrossRef]

49. Bustamante, J.P.I.; Fandl, K.J. Incentivizing gray market entrepreneurs in emerging markets. Northwest J. Int.
Law Bus. 2017, 37, 415–456.

50. Alexander, E.; Yach, D.; Mensah, G.A. Major multinational food and beverage companies and informal
sector contributions to global food consumption: Implications for nutrition policy. Glob. Health 2011, 7, 26.
[CrossRef]

51. Rock, K.T.; Mugizi, D.R.; Ståhl, K.; Magnusson, U.; Boqvist, S. The milk delivery chain and presence of
Brucella spp. antibodies in bulk milk in Uganda. Trop. Anim. Health Prod. 2016, 48. [CrossRef]

52. Rao, S.; Nilakantan, R.; Iyengar, D.; Lee, K.B. On the viability of fixing leaky supply chains for the poor
through benefit transfers: A call for joint distribution. J. Bus. Logist. 2019, 40, 145–160. [CrossRef]

http://dx.doi.org/10.1007/s10457-012-9528-2
http://dx.doi.org/10.1007/s10457-012-9532-6
http://dx.doi.org/10.1051/fruits/2011055
http://dx.doi.org/10.1007/s10341-013-0197-8
http://dx.doi.org/10.1016/j.foodqual.2004.01.001
http://dx.doi.org/10.1111/j.1470-6431.2005.00482.x
http://dx.doi.org/10.1016/j.scienta.2013.09.027
http://dx.doi.org/10.1007/s12231-018-9427-1
http://dx.doi.org/10.2139/ssrn.708483
http://dx.doi.org/10.1177/1470593110382826
http://dx.doi.org/10.1108/BFJ-10-2015-0390
http://dx.doi.org/10.1051/fruits/2008052
http://dx.doi.org/10.1002/agr.20012
http://dx.doi.org/10.1016/S0260-8774(02)00247-9
http://dx.doi.org/10.1007/s10389-007-0101-9
http://dx.doi.org/10.1016/j.appet.2008.05.060
http://www.ncbi.nlm.nih.gov/pubmed/18582508
http://dx.doi.org/10.1093/eurrag/jbi011
http://dx.doi.org/10.1080/03670241003766014
http://www.ncbi.nlm.nih.gov/pubmed/21883078
http://dx.doi.org/10.1002/smj.2585
http://dx.doi.org/10.1186/1744-8603-7-26
http://dx.doi.org/10.1007/s11250-016-1052-3
http://dx.doi.org/10.1111/jbl.12189


Forests 2020, 11, 698 14 of 14

53. Agnihotri, A. Doing good and doing business at the bottom of the pyramid. Bus. Horiz. 2013, 56, 591–599.
[CrossRef]

54. Varman, R.; Skålén, P.; Belk, R.W. Conflicts at the bottom of the pyramid: Profitability, poverty alleviation,
and neoliberal governmentality. J. Public Policy Mark. 2012, 31, 19–35. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.bushor.2013.05.009
http://dx.doi.org/10.1509/jppm.10.026
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Product Categories 
	Sociodemographics of Consumers and Preferred Attributes 
	Quality Attributes Preferred by Different Baobab Juice Consumer Segments 
	Effect of Quality Attributes on Price of Baobab Products 

	Discussion 
	Conclusions 
	References

