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Farmer Perceptions and Attitudes Towards Orange-Fleshed Sweetpotato Attributes:
An Analysis of Common Beliefs about Sweetpotato Production and Consumption

Abstract

This paper interrogates some of the beliefs about production and consumption of sweetpotato
in general, and orange fleshed sweetpotato (OFSP) in particular, using both descriptive and
exploratory factor analysis and data collected from farmers in Tanzania. It finds that
contrary to beliefs, sweetpotato production and consumption is significant to growers and
farmers value some key attributes such as yield, taste, storability of the roots and nutritional
benefits. It therefore concludes that the negative beliefs about sweetpotato are unfounded.
The paper discusses the implications of the findings.
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Tanzania

1.0 Introduction

Vitamin A deficiency (VAD) is a major problem among developing-country rural
populations. It is associated with increased mortality, particularly among children, pregnant
and lactating mothers (Bovell-Benjamin, 2007). An estimated 127 million preschool children
worldwide suffer from VAD (Chowdhury, et al. 2011) with between 250,000 and 500,000
children becoming blind every year and about 600,000 children dying annually as a result of
VAD (Bovell-Benjamin, 2007).

Recent efforts to combat VAD have, among others, aimed at promoting the production and
consumption of orange-fleshed sweetpotato (OFSP) in Sub-Sahara Africa. Several studies
have examined consumer’s acceptance of the biofortofied foods including sweetpotato
(Steven and Winter-Nelson, 2008; Hotz et al, 2012). Other studies have assessed the impact
of production and consumption of OFSP on income and health (Naico and Lusk, 2010;
Chowdhury et al, 2011). These studies find increased intake of OFSP and hence vitamin A.
To date, however, very few studies have systematically examined farmers’ perceptions and
attitudes towards the attributes of OFSP. This paper uses a rich dataset collected from
Tanzania to assess farmers' perception and attitude towards OFSP. It uses exploratory factor
analysis (EFA) to identify latent constructs that condition farmers' decision to grow/consume
sweetpotato, in general, and OFSP in particular. The study differs from earlier ones in that it
interrogates some of the beliefs about sweetpotato in general and OFSP in particular.

2.0 Study methods and data

This study used descriptive analysis to examine preference for OFSP, evaluate farmer beliefs
about OFSP and to understand attitudes towards some key attributes of sweetpotato in
general and OFSP in particular. Exploratory Factor Analysis (EFA) was then used to extract
attributes of OFSP valued by farmers and identify the latent construct that motivate farmers
to grow and consume OFSP. Kaiser-Meyer-Oklin’s (KMO) overall measure of sampling
adequacy was used to test the suitability of the data for factor analysis using the
recommended statistics (Hansson and Lagerkvist, 2012; Hair et al., 2010). Eigen values
determined the number of factors to retain based on factor loadings of 0.4. Items with
insignificant loadings were deleted one by one, starting with the one with the lowest
communality. Oblique (oblimin) rotation was used to facilitate interpretation of the factor
matrix. Item-to-total correlation and Cronbach’s alpha were used to assess the reliability of



the measurement scales obtained (Hair et al. 2010). Items with items-to-total correlation
below 0.3 were removed from the measurement scale.

Data were collected from 732 households in January and February 2013 using multi-stage
sampling technique. A stratified random sample of farmers was drawn from participants and
nonparticipants of a sweetpotato improvement project yielding 455 participants and 277
nonparticipants, respectively. In order to capture gender effects a set of 14 attitude
measurement items on attitudes were presented to 327 female and 327 male respondents
separately, and responses recorded. The measurement items, presented in Table 2 along with
the results, were constructed as statements posed on a five-point likert scale ranging from
“strongly agree” to “strongly disagree”. The midpoint on the scale was “neither agree not
disagree”. To avoid agreement bias, both positively and negatively worded statements were
intermixed as recommended in the literature (Hansson and Largerkvist, 2012).

3.0 Results

Table 1 presents demographic characteristics of study respondents by participation in the
project. The participants differed from nonparticipants in terms of age. There is also weak
evidence that participants differed in terms of education and distance to market.

Table 1. Demographic characteristics of respondents and t-test of differences in means

Participant Non-participant Test of diff in means
Variable Mean Std Dev Mean Std Dev t-stat p-value
Gender (1=men,0=women) 0.29 0.46 0.32 0.47 0.72 0.469
Education (years) 5.88 3.12 5.59 3.07 -1.23 0.109
Age (years) 46.23 12.50 48.22 12.30 2.13 0.033
Distance to market (km) 14.53 28.94 11.94 21.16 -1.30 0.097
Farm size (acres) 4.55 2.63 4.65 2.72 0.44 0.662

Table 2 presents the average, minimum, and maximum scores for male and female
respondents over all the statements that were used to elicit attitudes. A higher score indicates
that farmers care less about the suggested attribute (Hansson and Largerkvist, 2012). For
instance the statement AP03: “Sweet potato (SP) is a food for women and children only”,
associated with the highest score of 4.31, means that most respondents disagreed with the
statement. Similarly, statement APO7: “You can’t grow SP and be considered a man” and
APOS8: “You can’t eat too much SP because you’ll get stomach problems” with scores of 4.16
(4.20) and 3.57(3.64) for female (male) respondents also indicate that majority of the
respondents did not agree with the statements. On the other hand statement AP0O6: “Even if
there is enough staples, we still keep SP in our diet”, associated with the lowest score of 1.32
(1.33) for female (male) respondents indicate that majority of the female (male) respondents
agreed with it.

Seven statements (in italics) were excluded from the analysis after failing to attain the item-
total-correlation threshold of 0.3 or factor loading threshold of 0.4, indicating that they do not
load significantly on the factor.. The final matrices had overall KMO values of 0.806 for
women and 0.794 for men implying that the data could support factor analysis (Hair et al.
2010). In addition, Bartlett’s test of sphericity yielded a p-value of 0.000 as required
(Hansson and Lagerkvist, 2012). In both cases also, the Cronbach’s alpha statistic was above
0.7, hence above the threshold of 0.6 (Hair et al. 2010). Table 2 reveals that EFA extracted
only statements that relate to OFSP, and that represent positive attributes of OFSP, namely,
the nutritional value, taste, yield, storage, disease-resistance, and whether or not children like
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OFSP. Both male and female respondents either agreed or strongly agreed with these
statements but disagreed with negative statements about OFSP. We therefore interpret the
extracted statements collectively into a single attribute that we call OFSP attribute
preferences.

Table 2: Mean scores and factor loadings of attitudinal statements of the latent constructs

Women Men

Code Statement Mean | SD Fact_or Mean | SD Fact_or

score loading | score loading
APO02 | SP leaves are good for human beings to consume 190 | 1.17 1.90 | 1.17
APQ3 | SPis a food for women and children only 431 10.96 4.26 | 0.95
AP04 | OFSP are healthier WFSP 201 | 1.01| 05435 | 1.83 | 1.01 | 0.5104
APO5 | SP is the most reliable food crop during food shortage 1.62 | 1.20 165 | 123
APO06 | Even there are enough staples, we still keep SP in our diet 1.32 1 0.70 133 10.72
APQ7 | You can’t grow sweetpotato and be considered a man 416 | 1.01 4.20 | 1.00
APOS You can’t eat too much SP because you’ll get stomach 412 |1.03 417 | 1.02

problems
APQ9 | OFSP do not taste as good as WFSP. 329 | 12005078 | 3.38 | 1.16 | 0.5098
AP10 | OFSP yield more than WFSP. 240 | 112105347 | 244 | 1.16 | 0.4599
AP11 | OFSP do not store as well after harvest as WFSP. 313 | 1.06 | 0.5558 | 3.20 | 1.05| 0.5589
AP12 You can’t consume too much OFSP because 3.57 |1.04 | 05709 | 3.64 | 0.97 | 0.6293
they are very sweet

AP13 | OFSP mature earlier than the others 248 | 122 243 | 1.18
AP14 | OFSP are not loved by children 382 | 11005916 | 3.94 | 0.95 0.5365
AP15 | OFSP are not tolerant to diseases 340 | 113]0.5785 | 3.34 | 1.08 | 0.5628
Cronbach’s alpha 0.7574 0.7342
Bartlett’s p-value 0.0000 0.0000
Overall KMO value 0.806 0.794

Figure 1 shows that the percentage of farmers who strongly agree that OFSP is nutritionally
superior to WFSP is much higher among both male and female participants than non-

participants.
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Figurel: OFSP is healthier to eat than WFSP, % by project participation




About one-half of both male and female non-participants were unsure of the nutritional
superiority of OFSP. Figure 2 presents the results of analysis of the belief that children do not
love orange-fleshed sweetpotato due to its color. There are major differences among male and
female participants and non-participants. Participants strongly disputed the myth that children
don't like the orange-colored SP. To the contrary, more than 50% male and female non-
participants were unsure whether children dislike the orangness.
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Figure 2. Perceptions about children’s preference for orange-flesh color, % by intervention

This study also examined respondents’ perception of the yield potential and storability of
OFSP. As in the above case of color, more than 50% of the male and female non-participants
were unsure whether OFSP could store as well as the white-flesh sweetpotato and/or could
yield more. On the other hand, more than 70% of the male and female participants agreed or
strongly agreed that OFSP can produce more and can also store just as well as the white
fleshed varieties. These findings corroborate those of factor analysis above.

4. Summary, conclusions and implications

This paper interrogates some of the beliefs on sweetpotato, and especially OFSP, production
and consumption attributes using both descriptive and exploratory factor analysis (EFA). The
results of EFA confirm those of the descriptive analysis that indicate that the negative beliefs
about OFSP production and consumption are unfounded. Instead, the study finds that farmers
generally have a positive perception of OFSP production and consumption is related to
positive attributes of OFSP. However, perceptions seem to be influenced by awareness and
knowledge of OFSP. Project participants were more positive about the superior nutritional
value of OFSP and its popularity among children.

This paper concludes that, despite common belief, farmers treat SP as major part of
household diet, do not treat it as food for women and children only, use sweetpotato to bridge
the hunger gap, and view its leaves as healthy vegetable. Further the study concludes that
OFSP growers have positive perception of its taste, yielding ability, disease resistance,
storability and popularity of the orange color among children. However, this positive
perception is influenced by knowledge of OFSP.

These findings imply the need to upscale efforts to sensitize farmers about the nutritional
benefits of growing and consuming OFSP. In particular, training on health effects of
inadequate intake of Vitamin A and OFSP as its source can greatly influence perception of
OFSP. Indeed, the studies indicate that attitude affect decision-making (Poppenborg and
Koellner (2013). The findings relating to attributes imply the need to increase efforts at



breeding for multiple SP attributes rather than focusing on agronomics traits only, as was the
case before.

References

Bovell-Benjamin, A.C. 2007. Sweetpotato: a review of its past, present and future role in
human nutrition. Advances in Food Nutrition Research, 52:1-59

Chowdhury, S., Meenakshi, J.V., Tomlins, K.I., and Owori, C., 2011. Are consumers in
developing countries willing to pay more for micronutrient-dense biofortified foods?
Evidence from a field experiment in Uganda. American Journal of Agricultural
Economics, 93(1): 83-97

Low, J.W., Arimond, M., Osman, N., Cunguara, B., Zano, F., and Tschirley, D., 2007. A
food-based approach introducing orange-fleshed sweet potatoes increased vitamin A
intake and serum retinol concentrations in young children in rural Mozambique. Journal
of Nutrition, 135(7): 1320-1327.

Mazuze, F.M. 2004. Analysis of adoption and production of orange flesh sweetpotato: the
case study of Gaza province in Mozambique. M.Sc Thesis submitted to Michigan State
University, East Lansing, MI. USA.

Naico, A.T.A., and Lusk, J.L. 2010. The value of nutritionally enhanced staple crops: results
from a choice experiment conducted with orange-fleshed sweet potatoes in Mozambique.
Journal of African Economies, 19(4): 536-558.

Hansson, H., and Lagerkvist, C.J., 2012. Measuring farmers’ attitudes to animal welfare and
health. British Food Journal; 114(6) 840-852

Hortz, C., Loechl, C., de Brauw, A., Eozenou, P, Gilligan, D., Moursi, M., Munhaua, B., van
Jaarsveld, P., Carriquiry, A., & Meenakshi, J.V. 2012. A large —scale intervention to
introduce orange-fleshed sweet potato in rural Mozambique increases Vitamin A intakes
among children and women. British Journal of Nutrition, 108:163-176

Poppenborg P and Koellner, T. 2013. Do attitude towards ecosystem services determine

agricultural land use services? An analysis of farmers’ decision-making in South Korean
watershed. Land Use Policy, 31:422-429



