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ABSTRACT
Certain varieties of sweet potato, especially orange-fleshed, are being promoted as
part of the strategy to combat vitamin A deficiency in children and pregnant mothers.
However, the consumption of sweet potato is more widespread in rural households
where it is mainly boiled or eaten raw. The lack of value addition excludes majority of
urban and higher income consumers who consider sweet potato an inferior product.
At the same time low income urban households that would be interested in consuming
sweet potatoes are not able to receive regular supplies from the rural producing areas
due to perishability and bulkiness of the produce. This study examines consumer
perceptions and demand for value-added biofortified biscuit derived from the vitamin
A-rich orange fleshed sweet potato in Rwanda. Specifically, it assesses consumer
perceptions and preference for biofortified biscuit, consumer willingness to pay for
biofortified biscuit and consumers’ rating of the biofortified biscuit. It uses data from
1085 consumers stratified by income levels drawn from consumers in several urban
markets of Rwanda. The study finds very favorable rating of the taste, color,
packaging, looks, and sweetness for the biofortified biscuit. It also finds higher
willingness to pay (WTP) for the biofortified biscuit among consumers from low and
low/middle income groups. However, the study finds mixed results of WTP for the
biofortifed sweet potato among consumers in the high income neigborhoods. Also,
contrary to expectations, the study finds no evidence that knowledge of vitamin A
increases consumer rating for the biofortified biscuit, suggesting that the promotion
campaigns did not change the way consumers perceive the biofortified sweet potato,
perhaps due to the way the campaign was designed. The study concludes that the
biofortified biscuit is currently more acceptable among the low and low/middle end
income categories probably because of greater promotion at these levels. However, it
has a high potential for the high amd medium income groups as evident from the high
rating it received among these groups. The paper discusses the implications of these
findings and suggests a need for more detailed studies and indepth quantitative
analysis of consumer perceptions and WTP for orange-fleshed sweet potato.
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INTRODUCTION
Traditional foods have recently gained prominence in many African countries and
have continued to attract research and development attention [1, 2]. A number of
factors have contributed to the surge in interest in these foods. First, preliminary
research indicates that the majority of traditional foods have beneficial nutritional
value [3, 4]. Second, increases in income among the middle class consumers have
increased health awareness and hence demand for foods that deliver nutritional
benefits [5]. Third, as demand for these foods has increased, a number of farmers are
shifting into producing them for commercial purposes, and are growing these crops
for income generation [6]. Fourth, the richness of some of the traditional foods in
micronutrients has been promoted for lowering disease risks [3]. At the macro-level,
traditional foods have gained importance because they are mostly grown by small
farm households, with women as the majority [3,7]. Thus, the development of
traditional foods can significantly contribute to household food security and poverty
reduction initiatives. It can, especially, be used to tackle the problem of “hidden
hunger”, defined as the lack of appropriate balance of macronutrients (calories) and
micronutrients (vitamins and minerals such as vitamin A, iron, calcium, magnesium,
zinc and iodine) in a consumer’s diet. Hidden hunger is therefore a form of food
insecurity that can be addressed by the promotion of the consumption of many
traditional foods [8,9]. At the same time, tolerance of most traditional foods to a wide
spectrum of both abiotic and biotic stresses makes them more appropriate for
improving household food security than their exotic counterparts that rely on
pesticides and fertilizers and a good supply of water to perform well [10].
One traditional food crop that has drawn considerable attention of development
agencies and nutrionists is the sweet potato, specifically the orange flesh sweet potato
(OFSP). A recent study by Chowdhury et al. [11], for example, found that OFSP can
supply the nutrients required to avert symptoms of vitamin A deficiency in children
and pregnant mothers. However, most households still consume regular sweet potato
in mostly raw and boiled forms. The International Potato Center (CIP) has in the last
10 years been experimenting with value added products made from beta-carotene rich
sweet potato. In 2012, joint efforts between CIP and SINA Enterprises, Ltd, a private
bakery and confectionary company in Rwanda, resulted in the launch of a biscuit
known as as Akarabo Golden Power (Akarabo GP) in early 2012. The purpose of
promoting value was to penetrate the urban households where sweet potato tends to
be treated as an inferior good. This study examines the consumers’ perecptions for
and willingness to pay for the Akarabo GP biscuit among the Rwanda urban
consumers. It specifically:
1. Assesses consumer perceptions and preferences for various attributes of
biscuits
2. Examines the willingness of consumers to pay for the Akarabo GP biscuit
3. Analyzes the effect of information about vitamin A on consumers’ willingness
to pay.
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THEORY AND DATA
Theoretical framework
This study is based on Lancaster’s theory of consumer choice. The theory posits that
commodities can be described on the basis of their underlying attributes and
characteristics, and that consumers derive satisfaction from these attributes rather than
from the physical commodity [12]. Following Lancaster [12], other studies have
examined the role of attributes on the demand commodities [11,13,14,15,16,17].
These studies define willingness-to-pay (WTP) as the resources individuals are
willing and able to give for a product with desirable attributes, which in the context of
this study entails biofortification. It encompasses availability of food of desired
quality (that supplies the needed nutrients for a functional life) at desired time and
amounts. Value addition through biofortification is, therefore, a process that makes
food of desirable quality available at the desired time, quality and quantity, hence
contributes to household food security.
Consumer theory posits that consumers will balance the marginal utility of value
addition and marginal cost of one unit of value-added food. The marginal utility of
value addition via biofortification is likely to be driven by consumer’s socioeconomic
characteristics, learning ability and exposure levels to food-borne hazards [19,20].
Hence WTP is interpreted as an indicator of demand for the biofortified products.
The literature defines two broad categories of willingess to pay, namely stated and
revealed. The latter deals with actual experiments (such as auctions or direct
observations) that allow the consumer to specify his/her valuation of commodities.
The latter, however, entails the use of mechanisms that allow the consumer to reveal
his/her valuation of the commodities through the choices they make. This study used
the stated WTP, which defines (Pi) for value-added biofortified biscuits for each
consumer i specifically as the additional money that consumer i is willing to pay for
the biscuits. It is assumed that estimates of implicit values of characteristics can be
used to reflect the price of an unobserved product by valuing embodied
characteristics, namely value addition in this case.
Data
The study used data collected from a total of 1,085 consumers in November 2012.
The consumers were selected randomly in different major agricultural commodity
markets of Rwanda. The markets were selected to represent the various income
groups: i) Low-end markets (namely, Musanze, Muhanga, Kimironko/Kigali); ii) Low
to middle-end markets (namely, SINA Nyirangarama, SINA Nyabugogo (Kigali),
SINA Kigali town, SINA Musanze, SINA Muhanga); iii) Middle to high-end markets
(represented by Ndoli Supermarket in Kigali); and iv) High-end markets (represented
by Union Trade Centre market in Kigali). Each sampled consumer was explained the
purpose of the study and then asked whether he/she was willing to voluntarily
participate in the study. Consumers who responded in the affirmative were then
intervewed.
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In each of the markets/locations, data were collected through personal interviews by
trained enumerators using pre-designed and pretested questionnaires. Data collected
included personal characteristics such as age, quantity of biscuits purchased, attribute
perceptions, and WTP. In order to compare consumer perceptions about the various
attributes of the biofortified biscuit and the ordinary ones, the consumers were further
stratified into two categories, namely blind and open. In the blind category,
consumers were asked to taste, feel and observe the unlabelled samples of Akarabo
GP and the ordinary (but most popular) biscuits and state their perception about
specific attributes including taste, color, hardness, sweetness (sugar content), and
packaging. The experiment was then repeated for consumers using labelled samples
of the Akarabo GP and the ordinary biscuit. Both categories of consumers were asked
to state how much they would be willing to pay for Akarabo and ordinary biscuits. In
order to maintain anonymity, the collected data were analyzed together for all the
respondents and are reported in this paper in aggregate form.
RESULTS
Consumption of biscuits among study consumers
The mean age of the male and female respondents in this study were 27 and 29 years,
respectively, with overall mean age of 28 years. Overall, the youngest respondent was
6 years old while the oldest was 80 years. More than 40 branded biscuits were sold in
the study areas at the time of the survey. Among these, the most popular, in terms of
purchase were Riham (48%), Nice (12%), Glucose (9%), and the 100% wheat flour
Akarabo (henceforth referred to as Akarabo Wheat) biscuits (7%) (Table 1). The
remaining 20 biscuit brands mentioned by the repondents in this study accounted for
less than one percent of the purchases and are lumped together under “Other” in Table
1. The biofortifed OFSP-based biscuit, Akarabo Golden Power (Akarabo GP), fell in
this category.
Analysis of purchases by neighborhood shows that low income neighborhood
consumers are the dominant purchasers of Riham, accounting for 57% as shown in
Figure 1. The Figure shows that the majority of Nice consumers belonged to the high
income neighborhood. Most of the respondents in high income neighborhoods
consume “Other” brands of biscuits; with Digestive as the most purchased brand of
biscuit in that group of biscuits. Less than 1% of the respondents (i.e., 0.07 %) in this
category of consumers purchased Akarabo GP.
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Figure 1: Comparison of purchases of different brands of biscuit in Rwanda
consumers, by neighborhood

Demand for attributes
This study examined the various attributes likely to influence demand patterns.
Indeed, past and recent studies indicate that consumers usually demand the attributes
that are embodied in the product, rather than the product per se [12,13,16,17,18].
These past studies posit that consumers derive satisfaction from the attributes of the
product. This study, therefore, examined the consumers’ perceptions of the size,
shape, color, hardness/crunchiness of the Akarabo GP biscuit against those of the
most popular biscuit. The information was collected through both open and blind
testing. The results of this analysis, based on open testing, are presented in Figure 2.
Several observations emerge from the graph. First, more consumers rated Akarabo GP
more favorably in most of the non-price attributes when compared to the other
dominant biscuits in the market. Second, more male consumers, in absolute terms,
indicated that Akarabo GP had better appearance, color, taste, hardness, and
packaging than the dominant competing brand. At the same time, more male than
female consumers reported that Akarabo GP was sweeter (more sugary) than the
dominant competing brand. Third, one striking difference was that the competing
brand was harder than Akarabo GP.
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Figure 2: Consumer preference for non-price attributes of OFSP-based biscuit in
Rwanda, by gender (N= 542): Results of open testing

Indepth analysis of the gender aspects revealed some additional insights. In particular,
computing the percentage within each category of gender (male and female) shows
that a higher proportion of women found the packaging, color and appearance of
Akarabo GP more attractive than those of the dominant competing brand.
Specifically, 80% (vs 72%), 81% (vs 71%), and 82% (vs 71%) male (vs female)
consumers found packing, color, and appearance, respectively, of Akarabo GP better.
Tests of differences in means yielded p-values of 0.001 in all the three cases.
The results of the blind test are presented in Figure 3. The Figure shows no major
differences in the way that male and female consumers perceive the attributes of
Akarabo GP biscuits from the perceptions of the open-tested respondents reported
above. More male and female respondents found other brands of biscuits harder than
Akarabo GP.
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Figure 3: Consumer preference for non-price attributes of OFSP-based biscuit in
Rwanda, by gender (N = Various): Results of blind testing

However, analysis of preference for the non-price attributes by neighborhood
categories show striking differences from the above. In all the considered attributes,
other than hardness, female consumers in lower end neighborhoods/income category
reported that Akarabo GP was better than the other brands. They also reported that
Akarabo GP was more sugary (hence sweeter) than the dominant competing brand.
There was no statistical difference in the number of respondents that rated the
Akarabo GP biscuits as being better between those with and without information
about vitamin A content of the OFSP-based biscuit. Just as in the earlier case of the
analysis of preferences by gender, results in Figure 4 indicate that more consumers
(both with and without vitamin A information) found the dominant competing biscuit
brand harder than the Akarabo GP biscuit.
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Figure 4: Preference for non-price attributes of OFSP-based biscuit in Rwanda, by
vitamin A information (N is shown on bars)

Willingness to pay for Akarabo GP biscuit
The results of the analysis of consumers WTP for OFSP sweet potato-based
biofortified biscuit are presented in Table 2 along with WTP for the dominant
competing brand. Several observations emerge from these results. First, in general,
consumers from middle and high income neighborhoods had a higher willing-to-pay
for the Akarabo GP biscuits than those from low end neigbhorhoods. This finding is
in line with a priori expectations. It is expected that consumers from more afluent
neighborhoods will pay more for healthier bicuits because they have higher
disposable income than their counterparts. Second, female consumers in the low,
low/middle and high income neighborhoods are willing to pay more for Akarabo GP
biscuits than their male counterparts. This gender difference was, however, not found
among consumers in the middle/high income neighborhoods.
Third, the majority of the consumers, especially those in the low and low/middle
income neigbhorhoods, are willing to pay more for Akarabo GP biscuits than the the
competing brands. However, the picture is rather mixed among middle/high and highend consumers. Among this group, the data show higher willingness to pay for the
competing brand of biscuits. The only exception is the male consumers in the
middle/high neighborhood who are willing to pay a marginally higher amount for the
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OFSP-based biscuits. This finding is contrary to expectations. It was expected
thatconsumers in lower to higher income neighborhood would be willing to pay more
for Akarabo GP due to improvements in its nutritional value. This finding could be
due to the fact that under the blind testing, consumers were not adequately informed
that the Akarabo GP is biofortified with vitamin A. Therefore, WTP responses
obtained from the respondents could be based on other factors.
The last two columns of Table 2 specifically seek to examine if the WTP for Akarabo
GP would be higher for middle/high neighborhoods than those from low end among
those aware of the enhanced nutritional content of the OFSP-sweet potato-based
biscuit. As shown in these columns, male and female consumers in the middle/high
neighborhoods are willing to pay RWF 298 and RWF 195, respectively, for the
competing brand of biscuit compared to RWF 261 and RWF 161, respectvely, for
Akarabo GP. The same trend is observed for both male and female consumers in
high-end neighborhoods. Notably though, the share of respondents in these two
neighborhood categories to the total survey respondents is quite small.
SUMMARY AND CONCLUSIONS
This study sought to assess the demand for a newly released OFSP-based biscuit,
namely the Akarabo GP biscuit. It used both blind and open testing to gather
information on the consumption of biscuits, the perception about various attributes,
the knowledge of vitamin A and WTP for vitamin A-rich Akarabo GP and a
competing brand. The results show that Riham is the most widely consumed biscuit.
The consumption of Akarabo GP is, however, quite low. The results also indicate that
the majority of consumers rated Akarabo GP very favorably in terms of color,
packaging and appearance and also sugar content. However, compared to other
brands, Akarabo GP is less hard, which is a reflection of the fact that it is a cookie and
not a hard biscuit. Overall, more male consumers rated the Akarabo GP more highly
than their female counterparts. Results also indicate that both male and female
consumers in low neighborhoods found the color and other non-price attributes of
Akarabo GP more attractive.
Male and female consumers in the low and low/middle end neighborhoods had higher
willingness to pay for Akarabo GP than the dominant competing brand. However,
contrary to our expectations, consumers in affluent (middle/high and high)
neighborhoods have higher willingness to pay for the competing brand than Akarabo
GP.
Two conclusions arise from the findings of this study. First, the positive attributes
(color, appearance, and packaging) make Akarabo GP biscuit attractive among the
current consumers, especially those in low and low/middle income neighborhoods.
Second, there is evidence that consumers, especially those in the low and low/middle
neighborhoods, are willing to pay for the biofortified biscuit. However, high end
consumers have higher WTP for the competing brands. It is likely that this
inconsistency is due to data or design of the study. This contradiction calls for a more
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carefully designed follow-up study to assess the WTP for the biofortified biscuit.
Such study should also examine the factors that condition WTP using more rigorous
quantitative analysis which the data could not support. Such analysis calls for
collecting more detailed information on socio-economic characteristics of the
respondents.
Though more rigorous analysis is needed to validate the findings of this study, the
finding that consumers in the low end and low/middle end neighborhoods have higher
demand for Akarabo GP implies that targeting these consumer groups can help
alleviate vitamin A deficiency that is more prevalent in such class of neighborhoods.
The findings also imply that targeting consumers with OFSP sweet potato-based
products can greatly benefit from knowledge and information about vitamin A. The
implication of this last finding is that health and public health departments need to
focus more attention in informing the public about the dangers of hidden hunger and
in promoting inexpensive means of overcoming the problem such through
consumption of biofortified sweet potato and/or its value-added products.
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Table 1: Preference for biscuit brands 1 in terms of frequency of purchase
Biscuit brands

Cumulative
Frequency

Valid Percent

Percent

Riham

280

48.0

48.0

Akarabo Wheat (100%

42

7.2

55.2

Glucose

50

8.6

63.8

Marie

25

4.3

68.1

Nice

71

12.2

80.3

Milk

26

4.5

84.7

Other biscuit brands

93

15.2

100.0

Total

583

100.0

wheat)

1

Akarabo Golden is included under the “Other biscuit brands” because of its relative unimportance in
terms of frequency of purchases
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Table 2: Mean willingness to pay (RWF) for different brands of biscuit, by gender and
neighborhood category
Open testing

Blind testing
WTP for
Akarabo
Market class
Low- end

WTP for

WTP for

WTP for

Other

Akarabo GP

Other

145.7

95.5

159.3

186.1

N

144

144

138

138

Std. Dev.

99.9

77.4

117.5

10601

146.4

84.0

183.54

191.7

N

125

124

158

158

Std. Dev.

92.0

64.2

129.9

149.1

157.0

106.9

166.2

202.7

73

72

96

96

95.2

88.8

101.09

154.2

171.4

96.8

158.5

187.8

59

59

41

41

97.8

85.8

100.6

134.5

259.1

255.2

261.9

297.6

55

54

42

42

166.1

252.0

160.7

195.1

175.0

185.4

250.1

295.2

24

24

10

10

94.4

149.3

164.8

156.7

266.4

370.5

247.5

341.0

37

37

39

38

210.1

327.8

204.4

275.8

308.1

348.4

434.5

484.5

31

31

29

29

251.0

236.10

447.0

412.1

Gender
Male

Mean

Female Mean

Low-middle

Male

Mean
N
Std. Dev.

Female Mean
N
Std. Dev.
Middle -high

Male

end

Mean
N
Std. Dev.

Female Mean
N
Std. Dev.
High end

Male

Mean
N
Std. Dev.

Female Mean
N
Std. Dev.

GP
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