
The University of San Francisco
USF Scholarship: a digital repository @ Gleeson Library |
Geschke Center

Master's Theses Theses, Dissertations, Capstones and Projects

Spring 5-20-2016

Behavioral Determinants of Biofortified Food
Acceptance: The Case of Orange-fleshed Sweet
Potato in Ghana
Chinonso E. Etumnu
University of San Francisco, ceetumnu@usfca.edu

Follow this and additional works at: https://repository.usfca.edu/thes

Part of the Agricultural Economics Commons, Behavioral Economics Commons, Econometrics
Commons, Food Biotechnology Commons, Food Security Commons, Health Economics
Commons, and the International Economics Commons

This Thesis is brought to you for free and open access by the Theses, Dissertations, Capstones and Projects at USF Scholarship: a digital repository @
Gleeson Library | Geschke Center. It has been accepted for inclusion in Master's Theses by an authorized administrator of USF Scholarship: a digital
repository @ Gleeson Library | Geschke Center. For more information, please contact repository@usfca.edu.

Recommended Citation
Etumnu, Chinonso E., "Behavioral Determinants of Biofortified Food Acceptance: The Case of Orange-fleshed Sweet Potato in
Ghana" (2016). Master's Theses. 173.
https://repository.usfca.edu/thes/173

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of San Francisco

https://core.ac.uk/display/216981430?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://repository.usfca.edu?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.usfca.edu?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.usfca.edu/thes?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.usfca.edu/etd?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.usfca.edu/thes?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1225?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/341?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/342?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/342?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/88?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1332?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1085?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1085?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/348?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.usfca.edu/thes/173?utm_source=repository.usfca.edu%2Fthes%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:repository@usfca.edu


Behavioral Determinants of Biofortified Food
Acceptance: The Case of Orange-fleshed

Sweet Potato in Ghana

Chinonso Ezenwa Etumnu∗

Department of Economics
University of San Francisco

2130 Fulton Street
San Francisco, CA 94117

E-mail: ceetumnu@usfca.edu

Thesis Submission for the Masters of Science Degree
in International and Development Economics

May 23, 2016

Abstract

Biofortified foods are being introduced in sub-Saharan Africa as an important strat-
egy to help address micronutrient malnutrition. However, there has been little research
on factors that could play decisive roles in their successful introduction. This paper in-
vestigates the determinants of consumer acceptance of biofortified orange-fleshed sweet
potato (OFSP) using data from a choice experiment conducted in Ghana. I find that
OFSP is preferred to traditional white-fleshed and yellow-fleshed sweet potatoes as indi-
cated by consumers’ marginal willingness to pay for the three varieties. I also find that
respondents’ socio-economic characteristics do not have a significant effect on consumer
acceptance of OFSP. Conversely, providing consumers with information about the nu-
tritional benefits of OFSP exert a substantial, positive and significant effect on their
acceptance of the produce. Providing nutritional information thus appears to be more
crucial in the successful introduction of OFSP and other biofortified foods.
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1 Introduction

The United Nations World Food Programme estimates that over 700 million people in the

world do not have enough food to lead a healthy, active life. Though less obvious, many

more people (more than 2 billion people) are estimated to be suffering from micronutrient

malnutrition (Qaim et al., 2007). A common form of micronutrient malnutrition is vitamin

A deficiency (VAD). VAD causes blindness, impairs growth and cognitive development, and

increases the risk of other infections that can lead to death especially among children and

pregnant and lactating women. It is prevalent among poor households in developing countries

who largely depend on staple food crops for their nutritional needs. Although staple foods

are relatively cheap and rich in calories, they lack essential vitamins and minerals.

The threat posed by VAD has long been recognized, and the world has rallied to com-

bat the scourge. Many international donors and agencies including Canadian International

Development Agency (CIDA), United Nations Childrens Fund (UNICEF), the United States

Agency for International Development (USAID), the World Health Organization (WHO),

among others, have been supportive both at national and global levels to promote efforts to

implement effective and affordable solutions (Rice et al., 2004). Several targeted interventions

are being implemented in Asia, Africa and South America such as provision of micronutrient

supplements, processed food fortification, and more recently biofortification – a term used to

describe a breeding strategy that aims to increase the micronutrient content of staple food

crops (Nestel et al., 2006).

Through biofortification, staple food crops that are enriched with beta-carotene, a precur-

sor of vitamin A in the body, have been bred. Orange-fleshed sweet potato (OFSP) is one of

these crops. Owing to its beta-carotene content, OFSP is orange in color which raises concerns

about its acceptance by consumers relative to traditional sweet potato which is mostly white

or yellow in color. However, studies have shown that farmers and consumers are receptive

to OFSP in Tanzania, Uganda and Mozambique (Masumba et al., 2007; Tumwegamire et al.,

2007; de Brauw et al., 2013). This finding is consistent with willingness to pay studies con-

ducted by Chowdhury et al. (2011) and Naico and Lusk (2010), who report that consumers are
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willing to pay for OFSP as much as they would pay for the traditional alternatives with similar

attributes. Although both studies conclude that receiving nutritional information about the

OFSP increases consumer willingness to pay a premium, a closer look at their results show-

cases some perverse information estimates. Chowdhury et al. (2011) found that the impact

of receiving prior information on the benefits of OFSP on OFSP acceptance is significantly

negative. In addition, a comparison of the WTP between consumers who received prior infor-

mation and those who did not, shows that those who did not receive prior information were

willing to pay 7% more for OFSP relative to the former group. In the study by Naico and

Lusk (2010), providing health information to the rural consumers did not have a significant

effect on their WTP for OFSP. These puzzling results about the effect of prior information

and information presented during an experiment on consumers, particularly rural consumers,

warrants further investigation because of the potential public health impact of the OFSP

intervention.

Aside from providing consumers with nutritional information about OFSP and ensuring

that OFSP possesses attributes similar to the traditional alternative, are there other factors

yet to be investigated that can play a crucial role in the success of the OSFP intervention?

As an agricultural intervention with an objective of improving the nutrition and health status

of poor households especially children and women in developing countries, socio-economic

characteristics of poor consumers such as their income, amount of land owned, age, education

level, household size and number of young children they have in their household might play an

important role to the success of the OFSP intervention and the entire biofortification program.

Therefore, I use experimental data from Ghana to investigate the effects of OFSP attributes,

socio-economic characteristics of consumers and nutritional information on OFSP acceptance.

I disaggregate these effects by gender to examine differences in preferences between male and

female rural consumers.

The following research questions are addressed in this paper: Are consumers willing to

pay for OFSP in Ghana? What are their marginal willingness to pay for OFSP relative

to other sweet potato varieties. What are the determinants of their willingness to pay for

OFSP? I use a choice experiment to elicit these responses from rural consumers in northern
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and upper east regions of Ghana, and model the responses with conditional logit models.

The choice experiment has theoretical and econometric foundations on Lancaster (1966) and

McFadden (1973), respectively. It also depicts real life purchasing decisions. However, due

to the hypothetical nature of the choice experiments (the consumers did not actually pay for

the sweet potato) conducted in this study, the total willingness to pay generated in the study

could have been overstated but the marginal willingness to pay seem not to be subject to the

same degree of hypothetical bias (Lusk and Schroeder, 2004). To mitigate hypothetical bias,

I adopted “cheap talk” in the experiment, which was also used by Chowdhury et al. (2011)

although they concluded that it does not seem to entirely eliminate the hypothetical bias.

Keeping the hypothetical bias caveat in mind, I find that Ghanaian consumers are willing

to pay for OFSP, and that they value OFSP more than the white-fleshed sweet potato (WFSP)

and the yellow-fleshed sweet potato (YFSP). The consumers are willing to pay 66 GHC1/kg

for OFSP, 30 GHC/kg for WFSP and 31 GHC/kg for YFSP. Thus consumers value the

OFSP 55% more than the WFSP and 53% more than the YFSP. What were the drivers of

consumers valuation of the OFSP relative to the other sweet potato varieties? To answer this

question, I estimated more conditional logit models using both consumers’ socio-economic

characteristics and health information proxies as determinants of OFSP acceptance. I find

that socio-economic characteristics of education, household income, amount of land owned,

age, household size and number of children under 5 in a household do not significantly affect

consumer acceptance of OFSP. This result implies that any increase or decrease in any of

these characteristic will not affect consumer acceptance of OFSP significantly. Thus focusing

on how to increase household income, for instance, as a means to spur the acceptance of OFSP

is unlikely to be crucial to the success of the OFSP intervention and biofortification in general.

In contrast, providing consumers with information about the nutritional benefits of OFSP seem

to be a key driver of OFSP acceptance. This is indicated by the large, positive and significant

coefficients of nutritional information – both prior information and information received during

the experiment – in all the specified models. This finding suggests that nutritional campaigns

should be an integral part of the OFSP intervention and it could help in asserting or modifying

11GHC=$0.25 in June 2015, when this field experiment was conducted.

4



aspects of the biofortification program to better achieve its intended goals. It also provides

useful information for designing future agricultural programs targeted at women and children

as this results are consistent even when disaggregated by gender. Since the attention paid

to the role of gender in the success of agricultural technologies has been limited, this study

contributes to the literature in this subfield of research as well.

The rest of this paper is organized as follows: Section 2 reviews the advantages of bio-

fortification, consumer acceptance of biofortified crops as well as methods used in estimating

consumer willingness to pay; Section 3 presents the methodology, which outlines how the data

was collected and the empirical model and hypothesis; Section 4 focuses on the results; Section

5 presents the conclusions and implication of the study.

2 Literature Review

2.1 Advantages of Biofortification

Biofortification has been promoted by donors, researchers and policymakers due to its demon-

strated potential to combat micronutrient malnutrition. Its advantages over other micronu-

trient interventions makes it very promising as a sustainable strategy to end micronutrient

malnutrition in the world.

Biofortification is a pro-poor intervention strategy. Since most poor households in devel-

oping countries suffer from micronutrient malnutrition and they largely depend on staple food

crops for their nutritional needs, consuming biofortified crops will result in improvements in

their nutrition and health status. Due to the predominance of staples in the diets of the

poor, biofortification implicitly targets poor households. Biofortified crops may also serve as

nutritional buffer during economic shocks because the poor normally reduce their intake of

higher-value food commodities when adverse events occur (Qaim et al., 2007).

In addition to being a pro-poor intervention, biofortification is highly cost-effective com-

pared to other micronutrient malnutrition interventions (Meenakshi et al., 2010). The recur-

rent costs of biofortification is quite low because after the initial outlay of investments on

seeds, germplasm can be shared internationally and farmers can easily disperse the planting
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materials and varieties to their extended families, friends or neighbors at little or no additional

costs (Mwaniki, 2009). It is estimated that $80 million will be enough to fund the research, de-

velopment, dissemination, and evaluation of six biofortified staple crops to be used indefinitely

in the world while the same amount of money cannot provide regular vitamin A supplements

to 7% of the South Asian population (Stevens and Winter-Nelson, 2008).

Other micronutrient interventions such as processed food fortification and provision of

supplements tend to focus on urban markets while biofortification reaches out to rural areas

where most dwellers are farmers. Most farmers consume part of their produce, so continuous

supply of nutritious crops is ensured for farmers who adopt biofortified crops. If farmers adopt

biofortified crops, there may be no need for them to seek for free micronutrient supplements or

purchase processed food that are fortified with micronutrients which are only easily accessed

in the urban areas. Biofortification can therefore be used as a solitary intervention or as a

complement to other interventions which are readily available in urban areas.

Biofortification also has the advantage of eliminating the risk of toxicity especially in the

case of vitamin A. Poisoning by excess consumption of processed food fortified with micronu-

trients or massive doses of supplements is avoided through the consumption of biofortified

crops (Stevens and Winter-Nelson, 2008). Furthermore, breeding micronutrient dense crops

does not incur any penalty in terms of the agronomic characteristics of the crop, particularly

with regards to yield and resilience to pests and diseases. Instead, nutrient-packed crops are

more likely to resist diseases and survive environmental stresses. This implies that farmers

have nothing to lose by adopting biofortified staple crops.

2.2 Consumer Acceptance of Biofortified Foods

The impact of biofortification is influenced by a number of factors. These factors can be

broadly grouped into technology efficacy and technology coverage (Qaim et al., 2007). Tech-

nology efficacy involves the micronutrient content of a biofortified crop, its micronutrient

retention ability after processing and the bioavailability of the micronutrient when it is con-

sumed. Many studies (Haas et al., 2011; Hotz et al., 2012; Low et al., 2007; van Jaarsveld

et al., 2005; Van Jaarsveld et al., 2006) confirm the efficacy of biofortified staple crops in com-
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bating micronutrient malnutrition while a growing literature investigates issues of technology

coverage. Technology coverage entails farmer adoption and consumer acceptance of bioforti-

fied staple crops. Biofortification could be carried out by conventional breeding or by genetic

modification as in the case of golden rice. But due to strong opposition to genetic modifica-

tion, there seem to be focus on those staple crops that are biofortified through conventional

breeding (González et al., 2009). However, accepting biofortified crops that are convention-

ally bred may require a change in the behaviour of farmers and consumers since some of the

biofortified crops differ in colour and texture relative to the traditional staple crops.

One of the staple crops that has been enriched with beta-carotene is maize. Stevens and

Winter-Nelson (2008) examine the acceptance of provitamin A maize in Mozambique. Using

taste tests and a trading experiment, they find that participants in their experiment ranked the

appearance of their local white maize over an orange biofortified variety. They also find that

the existing preferences for white maize do not preclude acceptance of the orange biofortified

variety since a large share of the participants showed willingness to consume meals made with

the orange biofortified maize. However, the study was conducted in the urban area – in the

city of Maputo – which might affect its external validity especially in the case of biofortification

which is a pro-poor and pro-rural intervention. De Groote et al. (2011) estimate consumer

willingness to pay for yellow and fortified maize in both rural and urban regions of Kenya

using experimental auctions. Their results show that consumers in Kenya are willing to pay

premiums for fortified maize even though there was a general preference for the white maize

over the fortified maize. Nonetheless, they also find that the preference of white maize over

the yellow maize is less pronounced in western Kenya and that consumers in Siaya district of

Kenya actually prefer the fortified yellow maize over white maize.

Another staple food crop that has been biofortified with beta-carotene is cassava. Cassava

is important to the welfare of about one billion people in developing countries who depend on it

for their food, feed and industrial needs (Jansen van Rijssen et al., 2013). Biofortified cassava

seem to be well received in Brazil, where González et al. (2009) investigate consumers attitude

toward the hypothetical product. Using a combination of choice experiment and contingent

valuation techniques to improve the robustness of their results, they estimate mean willingness
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to pay for vitamin A biofortified cassava at 60-70 per cent above market prices for traditional

cassava. They also find that consumers value the white attribute of cassava over the yellow

attribute of the biofortified variety but the product as a whole is well received as indicated

by the high mean willingness to pay obtained. However, they based their analysis on stated

preference data which is prone to hypothetical bias, so placing particular confidence on the

exact WTP numbers might be misleading. Using experimental auctions, Oparinde et al. (2014)

investigate consumer WTP for a product made from biofortified yellow cassava (garri) and the

effect of nutritional information on consumer WTP for the product in two states of Nigeria

that exhibit distinct habitual product colour differences. They find that consumers are less

likely to pay for garri in Imo (in the southeast) while in Oyo (in the southwest) consumers

are willing to pay a premium for the yellow cassava. In both states, they find that nutritional

information results in a price premium for biofortified yellow cassava.

Sweetpotato, a widely consumed staple crop in both developed and developing countries, is

one of the first staple crops to be biofortified with beta-carotene. Chowdhury et al. (2011) and

Naico and Lusk (2010) use data from choice experiments to study consumer acceptance and

their willingness to pay for OFSP in Uganda and Mozambique respectively. Chowdhury et al.

(2011) find that consumers in Uganda are willing to pay sizable premiums when informed

about the nutritional value of OFSP. Even in the absence of nutritional information, they

find that consumers are willing to pay for OFSP as much as they are willing to pay to the

traditional white sweet potatoes. They find that some of the determinants of willingness to

pay include taste and demographics. Similarly, Naico and Lusk (2010) find that consumers in

Mozambique value the pulp of the OFSP more than the traditional variety. Attributes valued

by the consumers include dry matter content and the size of roots. Furthermore, they find

nutritional information about OFSP to boost acceptance and possible consumption of OFSP

in urban areas more than in the rural areas. Both studies conclude that OFSP has great

potential to compete successfully in the market against traditional sweet potatoes.

An emerging theme in the above literature is the important role nutritional information

plays in the acceptance of biofortified crops. But none of the studies mentioned above, except

Oparinde et al. (2014), was conducted in West Africa, a region with one of the worst records of
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micronutrient malnutrition. This necessitates studies that will help in establishing the external

validity of current studies and that will further investigate other factors that can also influence

the success of biofortification. One of such factors might be socio-economic characteristics of

consumers. This study uses experimental data to investigate the determinants of consumer

willingness to pay for OFSP.

2.3 Methods for Estimating Consumer Willingness to Pay

This subsection presents a brief overview of methods used in eliciting a consumer’s willing-

ness to pay, with emphasis on the advantages and the disadvantages of each method (for a

thorough review of these methods, see Lee and Hatcher (2001) and Lusk and Hudson (2004)).

Oftentimes distinction between the methods are based on how the data for the analysis is col-

lected. Contingent valuation, experimental auctions and choice experiments collect primary

data from consumers directly (stated preference methods) while hedonic pricing and travel

costs infer consumers willingness to pay indirectly from the market based on observed choices

(revealed preference methods). Because OFSP is a relatively new product in Ghana with un-

developed markets, discussions on methods for estimating consumer willingness to pay would

focus on the stated preference methods.

Contingent valuation is the most popular of all the methods used in estimating consumer

willingness to pay. It is a survey-based technique that requires respondents to state an amount

they are willing to pay for a whole product, usually a non-market good, based on the scenario

described in the survey. It has a long history, which Hoyos and Mariel (2010) categorize into

three periods based on important milestones in the development of the technique. The first

period covers 1943-1989, the second covers 1989-1992 and the third is from 1992 onwards.

Contingent valuation was first implemented by Davis (1963) to value the benefits of outdoor

recreation and since then thousands of studies have used the method to value several non-

market goods across many disciplines. Variations of the contingent variation methods such as

the dichotomous and double-bounded dichotomous questions have also been used.

Contingent valuation has received criticism in the literature although it is quite flexible and

easier to implement than the other methods and it relies on primary data which in some cases
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reveal more useful information than secondary data. In a 2012 paper, Hausman reiterated the

major problems of the contingent variation and concluded that data from studies that uses

the method are usually implausible and inconsistent for any useful analysis. These problems

include hypothetical bias which results in overstatement of willingness to pay estimates, the

large difference between willingness to pay and willingness to accept estimates and scope and

embedding problems. However, Haab et al. (2013) argue that contingent valuation is still

relevant especially as one of the few stated preference methods that can capture passive-use

value and that the major problems raised are debatable.

Another important method for estimating consumer willingness to pay for non-market

goods is experimental auctions. Experimental auctions are designed to combine the advantages

of both stated and revealed preference techniques by using real goods, real money exchange and

repeated market participation to simulate a real market situation where consumers decision

making and purchase occur (Lee and Hatcher, 2001). Experimental auctions are typically

conducted in two ways. The first provides consumers with an endowed good and asks them to

bid to exchange the endowed good with the non-market good and the second asks consumers

to bid directly on several competing goods after which a random drawing is used to determine

which good is binding (Lusk and Hudson, 2004). Lusk and Shogren (2007), in their book on

experimental auctions, report over 80 studies from 1964 to 2004 that use the method to elicit

consumer willingness to pay for several non-market goods across many disciplines and they

explain how to design, implement and examine data from experimental auctions.

Experimental auctions tend to elicit more accurate estimates of willingness to pay since

it is based on actual behavior rather than intentions and real goods and money are used to

remind consumers of their budget constraint. The problem of nonresponse bias seem to be

dealt with as well, so researchers need not make assumptions of the shape of the demand curve

because they have willingness to pay values from all respondents. However, in studies using

experimental auctions, sample sizes are typically small and the responses obtained could be

biased because all respondents are recruited and usually paid participatory fees. Also, due to

disinterest of recruited respondents, many zero bids may be obtained.

Choice experiment is another method used for eliciting consumer willingness to pay for a
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good or a service. It has been used extensively used for eliciting consumer preferences for multi-

attribute products in various fields such as marketing, and environmental and agricultural

economics. Consumers are typically asked to choose between options of a non-market product,

where each option differs by the level of different attributes such as price and quality, which

is rooted on random utility theory developed by Lancaster (1966). Choice experiments allow

consumers to choose one product over others similar to consumer real shopping experiences.

It also allows the researcher to quantify the values of various attributes embodied in a product

and the premium or discount the product may command. However, estimating willingness to

pay and market demand is relatively complex with choice experiments because only discrete

choices are observed from respondents. It is also relatively difficult to incorporate other

determinants of willingness to pay in choice experiment models. Furthermore, respondents

find it difficult choosing from many product profiles which may lead to inconsistencies across

choice questions.

3 Methodology

3.1 Choice Experiment

I use the choice experiment valuation technique to elicit consumer willingness to pay for OFSP

in northern and upper east regions of Ghana. The choice experiment suits this study because

it allows for the estimation of potential consumer demand for a multi-attribute product that is

spurred by nutritional value to be studied, and the socio-economic and information hypotheses

to be tested at the same time. The advantages of using the choice experiment relative to other

valuation methods includes that I have control over the experiment and the attributes associ-

ated with passive uses that cannot be valued in the market place for a relatively new product.

Another advantage is that choice experiment closely mimics actual purchasing decisions that

both producers and consumers make, and it is based on the random utility theory introduced

by McFadden (1973) and theory of consumer behavior introduced by Lancaster (1966), which

states that the utility derived from a product is because of the attributes of the product.

From some interviews that I conducted and the economic literature, the attributes of
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OFSP that warrant investigation in Ghana includes dry matter content, taste, pulp color,

size of roots, nutritional value, appearance, and price. Although it seems ideal to present all

these attributes to consumers in the experiment, considering all the attributes simultaneously

renders the choice sets unmanageable because they become too large and confusing. Thus,

because of this potential problem, I focus on price and color attributes in this study, and

prepared choice sets based on them. These attributes were varied to create choice scenarios

from which respondents made repeated selection among four alternatives that differed by

these attributes. Price of the sweet potato roots was varied at four levels for each of three

alternative sweet potato differentiated by their pulp color. Color was varied at three levels:

white, yellow and orange.

Since the market for sweet potato is seasonal in northern Ghana and it was out of season

when this experiment was conducted, I relied on information from those that conducted market

surveys on sweet potato in the past year in determining the prices and quantity of sweet potato.

Depending on the season, sweet potato roots are typically sold in the range of 2-4kg heaps

in Ghana, so I resolved to keep the weight constant at 3kg across all varieties. The prices

of the three varieties encompass the possible minimum and maximum price that I received

from those who have knowledge of the sweet potato market. It is also worth noting that the

varieties are not differentiated in prices.

From these attributes and their corresponding levels, I constructed choice sets. The re-

spondents were presented with four choice sets to choose from. The first option was WFSP

and the second option was OFSP, the third was the YFSP and the last option was none of the

three–a none option. In this set-up, there are three sweet potatoes, varied at four different

price levels. This implies that respondents would have to be shown 43 = 64 different choice

sets for the roots experiment. In order to reduce the number of choice sets that respondents

have to choose from, I follow Lusk and Schroeder (2004) and Chowdhury et al (2011) in gen-

erating a list of choice sets in such a way that none of the prices are correlated with each

other. This results in 16 choice sets but in order to have a basis for comparison, I included a

17th choice set where all the sweet potatoes have the same price.

Data were collected from respondents via in-person interviews in northern and upper
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east regions of Ghana in June 2015. The village contact persons were contacted and the

permission of village chiefs requested for villagers to be interacted with. The availability of a

respondent determined if the he or she took part in the experiment. To reduce hypothetical

effect of the purchasing decisions and to increase realism, “cheap talk” was employed and

participants were informed that after making their choices, they would receive a gift – “a

key soap” that worth about three Ghana Cedis. Respondents were not paid the value of

the product because payments from past experiences created hysteria in the study areas.

Each participant was randomly assigned to one of two treatment groups. One treatment

group received nutritional information about OSFP while the other treatment group did not

receive nutritional information. Participation and assignment was only once and to only one

treatment group. Four well-trained enumerators carried out the survey. Two enumerators

provided nutritional information about OFSP to consumers (treatment 1) and the other two

enumerators did not provide nutritional information (treatment 2). The enumerators first

collected demographic information of the respondents and then elicited their preferences about

the sweet potatoes, providing nutritional information if required.

The experimental sequence of steps are as follows: 1) Randomization 2) Demographic

module 3) Provision of nutritional information if applicable, and 4) Choice experiment itself.

The study sites were randomly selected from a list of villages that have been selected as

pilot sites for the works of a team of researchers from the International Potato center. Four

villages were selected in the northern region and additional four villages were selected in the

upper east region, making a total of eight villages for the study. The villages are Nayoku,

Golinga, Voggu-Kushibu and Dimabi in the northern region, and Binduri, Naaga, Gaani and

Damentenga in the Upper east region. These villages are representative of the two regions.

The demographic module consists of a series of survey questions that collected information

on respondents socio-economic characteristics such as income, educational level, amount of

land owned, household size and age, which were used as determinants of willingness to pay

for OFSP in the empirical estimation. The demographic module was followed by provision

of nutritional information. Consumers that were assigned to the information treatment were

provided information on the nutritional benefits of OFSP while those that were assigned to
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treatment without information were not provided nutritional information. The nutritional

message given to the information treatment was similar to the one used by Chowdhury et al.

(2011), Harvestplus and the International Potato Center. All consumers were asked about

whether they had received prior information on OFSP and their responses are used as a

determinant of WTP for OFSP in the empirical estimation. Finally, respondents were given

instructions on how the choice experiment works and provided with scenarios to make their

choices.

3.2 Conceptual Model

The conceptual framework of this study is rooted in the works of Lancaster (1966) and Mc-

Fadden (1973). Lancaster proposed that consumer demand for a product is spurred by the

attributes of that product while McFadden proposed the random utility theory which assumes

that an individual’s utility comprises of systematic and stochastic components. In this case

where respondents were asked to choose between three different sweet potato varieties and a

none option, I assume that the utility derived by the ith consumer in choosing option sweet

potato j is given by

Uij = Vij + εij (1)

where Vij is the systematic component of the utility function determined by the attributes

of the sweet potato and εij is the unobserbale stochastic component. The probability that a

consumer chooses alternative j is

Prob{Vij + εij} ≥ Prob{Vik + εik}; for all j 6= k (2)

Assuming εij is independently and identically distributed across the j alternatives and

N individuals with an extreme value distribution, the conditional logit results (Lusk and

Schroeder, 2004; Louviere et al., 2000; McFadden, 1973). Based on these assumptions, the

probability of choosing alternative j is
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Prob{j is chosen} =
expVj∑j
k=1 expVk

(3)

where Vij is as previously defined and j is the sweet potato options. The objective of

this study is to estimate consumer willingness to pay for OFSP and to examine the determi-

nants of consumer willingness to pay for OFSP. In order to do this, we need an econometric

specification.

3.3 Econometric Specification

Each respondent chooses one option from four alternatives (OFSP, WFSP, YFSP or ’none’),

which they prefer most (derived highest utility from) in each of the five choice sets for the

roots. I assume that these choices are driven by an attribute-based utility function as specified

below:

Vij = β1OFSPj + β2WFSPj + β3Y FSPj + αPj + γXi + θZi (4)

where OFSPj takes the value of 1 if alternative j is an OFSP, WFSPj takes the value of 1

if alternative j is a WFSP, Y FSPj takes the value of 1 if alternative j is YFSP, β1, β2 and β3

are alternative-specific constants representing the utility of orange-, white- and yellow-fleshed

sweet potato relative to ’none’ option, respectively, Pi is the price of alternative j, Xi is a

vector of the nutrition information received by respondent i and γ is the effect of nutritional

information, Zi is a vector of socio-economic characteristics of respondent i and θ is the effect

of the characteristics on the deterministic component of the utility. The null hypothesis of

the study is that θ is zero, while the alternative is that θ is non zero; however the direction of

the effect is not specified.

Following the parameter estimation is the calculation of the willingness to pay (WTP)

for the attribute of the sweet potato varieties, which is the marginal rate of substitution

between the attributes and price. In other words, according to Naico and Lusk (2010), the

WTP for option j relative to option k is the price difference between j and k predicted to

generate indifference between the two options. Holding all other attributes constant, WTP
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for sweet potato relative to ’none’ is WTP = −β/α and Marginal WTP is: WTPa−WTPb =

(βa − βb)/α.

4 Results

4.1 Sample Description

The sample for the study comprise of 628 individuals. The summary statistics of the respon-

dents’ demographic characteristics are reported in Table 1 and are disaggregated by gender.

For the full sample of 628 individuals, 52 percent of the respondents are female and the

average age of the respondents is 40 years. Most of the respondents received very little (lower

primary) or no formal education, which can be attributed to the sites of the study. The study

was conducted in rural villages in the northern and upper east regions of Ghana. The reported

average household size is 14 with 4 children and 1 pregnant or lactating mother. The average

monthly income of a household is GHC 204 and the average monthly personal contribution

of a respondent to the household income is GHC 104. On average, the total land area owned

by a respondent is 4.15 acres and the total land area that the respondent do not own but has

access to is 2.88 acres. Most (72 percent) of the respondents have received information on

OSFP prior to the choice experiment.

Furthermore, respondent demographics are disaggregated by gender and treatment. The

differences in characteristics by gender indicate the difference in roles of men and women in the

study areas and also calls for improvement to women’s access to education, personal income

and land. In particular, on average, women (1.32) are less educated than men (1.63) and they

contribute on average GHC 75 to their household income while men contribute GHC 135.

Women also own less land, 2.85 acres compared to 5.54 acres of men. They also reported to

have access only to 1.62 acres of land, which they do not own, while men have access to 4.23

acres. These values are statistically different and thus showcase the disparity in empowerment

between men and women in this part of the world. With regard to the disaggregation of the

sample by treatment, 300 respondents received information about the nutritional benefits of

OFSP during the experiment while 328 respondents did not receive nutritional information
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during the experiment.

4.2 Consumer Preferences and Willingness-to-Pay

A total of 12560 observations were obtained from the respondents, 6060 observations from

male respondents and 6500 from female respondents. The 12560 observations represent 3140

choices made by all the respondent, 1515 choices by the male respondents and 1625 choices

by the female respondents. From these observations and choices, I calculated the relative

preferences of all the respondents, and these results are shown in Table 2. Out of the possible

3140 choices for the most preferred variety at different price levels in the full sample, the OFSP

received 2790 (89%). The WFSP received 176 (6%) while the YFSP received 171 (5%). This

result suggests a huge preference for the OFSP irrespective of the price level used in the study.

Similarly, in the disaggregated sample, OFSP received 1370 (90%) choices for male and 1420

(87%) for female, confirming that both subgroup have similar preferences towards the OFSP.

I use these observations to estimate conditional logit models shown in the following sections,

from which I estimate maximum amounts consumers are willing to pay for the sweet potato

varieties and examine the effects of socio-economic characteristics and nutritional information

on their preferences.

I estimated a restricted version of the econometric model (equation 4) using conditional

logit for the full sample and present the results in Table 3. In order to compare and discuss

variations in estimates between male and female respondents and treatments, I estimate con-

ditional logit models for both male and female subsamples. These results are also presented

in Table 3. The independent variables (attributes of sweet potato) of the models explain

more than 65% of the variation in the dependent variable (sweet potato choice made by the

respondents) as indicated by the relative size of the Pseudo−R2 in all the models.

For the full sample, the price coefficient is positive but statistically insignificant, meaning

that sweet potato options with higher prices were more likely to be chosen even though the

coefficient does not have statistical power. The price coefficient for the male subsample is

negative but statistically insignificant, which means that male respondent were less likely to

choose sweet potato options with higher prices although the coefficient does not have explana-
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tory power too. For the female subsample, the price coefficient is positive and statistically

significant, which implies that female respondents were more likely to choose sweet potato

options with higher prices than options with lower prices. Both the negative and positive

signs of the price coefficient have intuitive interpretation. A negative price coefficient suggests

a downward sloping demand curve as expected while the positive price coefficient suggests

an upward sloping demand curve, which could be the general perception that a higher price

represent better quality.

Table 3 also shows the different coefficients for the three alternative sweet potatoes. The

results are similar for the full sample and the disaggregated sample. All the coefficients are

positive and statistically significant, which shows that the respondents were more likely to

choose either the OFSP, WFSP or YFSP relative to the “none” option. The sizes of the

coefficients show that OFSP is preferred to WFSP and YFSP because the coefficents of the

OFSP for the full sample and subsamples are about two times the coefficients of the WFSP

and YFSP. This can also be interpreted that respondents obtain higher indirect utility from

OFSP relative to the other alternatives. For instance, the coefficient of OSFP in the full

sample is approximately 8 while the coefficients of the YFSP and WFSP are approximately

4 respectively. This result shows that choosing OFSP rather YFSP and WFSP increases

indirect utility obtained by the consumer by about 4 Utils. A more intuitive interpretation of

these coefficients is obtained through willingness to pay estimates as done below.

Table 4 presents WTP estimates for male respondents, which are derived from conditional

logit estimates discussed above. Only estimates for the male respondents are used because a

positive price coefficient results in undefined WTP estimates. The WTP estimates indicate

that holding other attributes constant, consumers are willing to pay significantly more for

OFSP than both the WFSP and YFSP, which suggests that OFSP will be quite competitive

in the market when fully introduced. The total WTP for OFSP is more than two times the

total WTP for WFSP and YFSP for male subsample, and perhaps for the full and the female

subsamples. However, these values seem relatively high maybe due to the hypothetical nature

of the experiment. But as noted by Lusk and Schroeder (2004), marginal WTP estimates

are still very reliable in such circumstance. The marginal WTP for OFSP versus WFSP, and
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OFSP versus YFSP, also presented in Table 4 are GHC36 and GHC35 respectively, which

represent over 55% more value for the OFSP relative to the WFSP, and 53% more value

relative to the YFSP. This suggests that the OSFP is likely to have a price advantage in

the market. But, what are driving these huge preference for the OFSP? Is it the consumers

socio-economic characteristics or the nutritional information they received prior or during the

experiment. These effects are examined in the following section.

4.3 Determinants of Sweet Potato Acceptance

Table 5 presents estimated coefficients of conditional logit models that examine the effects of

socio-economic characteristics of amount of land owned, education, household income, age,

household size and having children under 5, and the effects of receiving nutritional information

about OFSP prior or during the experiment on consumer acceptance of OFSP and the other

sweet potato varieties.

All the socio-economic characteristics, except age and household size, appear to negatively

influence consumer acceptance of OFSP as shown in column 1, 2 and 3 of Table 5. The

coefficient of household income is negative but not statistically significant for the full sample.

It is also negative and insignificant for the male and female subsamples. This suggests that

an increase in the respondents’ income may lead to a decrease in their willingness to pay

for OFSP. As their income increase, respondents are likely to substitute consuming OFSP

with other foods. This is kind of intuitive since obtaining dietary diversity could provide the

respondents with the nutritional benefits promoted through OFSP. An increase in income

could be allocated to other foods such as milk and meat. It is notable that the size of the

income coefficient is relatively small, a reduction in utility by 0.157 units. The coefficient of

amount of land owned is also negative and statistically insignificant for the full sample, and the

male and female subsamples. This result also suggests that an increase in the amount of land

owned, an indicator of wealth in rural areas, may lead to a decrease in consumer willingness

to pay for OFSP. Similarly, respondents who reported that they have received some form of

formal education seem to be less likely to pay more for OFSP given the negative sign of the

coefficient of education, although it is not statistically insignificant for the full sample, and
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male and female subsamples. Income, land ownership and education from the literature are

good indicators of wealth and human capital and thus these results suggest that their sole

increase in the household may not have a significant effect on OFSP acceptance. Results also

suggest that having a child under 5 years in a household negatively and significantly affects

OFSP acceptance if the respondent was male but the results are insignificant for the full

sample and female subsample. Even if the coefficients of these socio-economic characteristics

were all to be significant, being negative suggests that their sole increase may dampen the

acceptance of OFSP and a decrease in its demand in the market.

Household size and age positively affects consumer acceptance of OFSP. The coefficient of

household size is highly significant for the full sample and suggests that respondents with big

households were more likely to accept OFSP. As the sweet potato is one of the major staples

in rural Ghana, it is likely to be very important for bigger than smaller households for food

security reasons. The coefficients of household size for the male and female subsamples are not

significant. Despite this insignificance of these coefficients, their sign suggests that an increase

in the household size is likely to lead to higher demand for the OFSP and other sweet potato

varieties. Similarly, the coefficients of age are positive though insignificant, which implies that

older people were more likely to accept OFSP.

Providing nutritional information appears to very important as shown in regression columns

4, 5 and 6 of Table 5. The coefficient of the dummy variable about receiving nutritional in-

formation prior to the experiment is positive, highly statistically significant and large for the

full sample and the male and female subsamples. This result is expected given the role pro-

motional campaigns have been found to have in introducing new products in different spheres

of life. It could be inferred from this result that accompanying nutritional campaign with the

dissemination of OFSP could lead to its successful introduction. Specifically, accompanying

interventions that aim to increase the welfare of poor rural households with nutritional cam-

paign about OFSP could lead to both increase in household wellbeing and successful adoption

and consumption of OFSP. That information may play an important role in joint interven-

tions (empowerment programs and OFSP dissemination) is suggested by the magnitude of the

estimated information coefficients across the full sample and subsamples, which is likely to
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completely mitigate negative effects from other factors. This finding is consistent with some

of the literature on the impact of health information on food demand. Kinnucan et al. (1997)

find that health information has a significant effect on meat demand in the United States,

where cholesterol-related health information was widely disseminated. Similar results were

found for biofortified cassava in Nigeria by Oparinde et al. (2014). It might be worth noting

that these results contrasts the results of Chowdhury et al. (2011), who found that receiving

prior information on OFSP has a negative effect on OFSP acceptance.

Also included in the conditional logit models presented in regression columns 4, 5 and 6

of Table 5 is a dummy variable for receiving health information during the experiment. This

is the treatment variable. Receiving health information about OFSP during the experiment,

as expected, appear to have a larger effect on consumer choice. The coefficients are about 3

times times larger than the coefficients of receiving information prior to the experiment. These

coefficients are positive and highly significant, which suggests that an intensified information

campaign may result in better nutritional outcomes in Ghana and elsewhere in sub-Saharan

Africa. This results contradicts the findings of Naico and Lusk (2010), who suggest that

providing health information on OFSP does not have a significant effect on rural consumers’

choices. My results are however consistent with the findings of Chowdhury et al. (2011). If

the issue of trust with informants is taken care of in the rural areas, providing nutritional

information is likely to result in the acceptance and increase in the willingness to pay for

OFSP throughout sub-Saharan Africa.

To examine the effects of nutritional information and socio-economic characteristics to-

gether on consumer choices, I estimated conditional logit models with interaction variables

generated from multiplying nutritional information and socio-economic variables. First, I in-

teracted socio-economic characteristics with receiving prior information and then interacted

socio-economic characteristics with receiving information during the experiment. The results

are presented in Table 6 and 7. Table 6: columns 4, 5 and 6 report regression results of

interacting prior information with socio-economic characteristics, while Table 7: columns 4, 5

and 6 report the interaction between socio-economic characteristics and receiving information

during the experiment.
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The coefficient of the interaction variable between household income and receiving prior

information is positive and statistically significant for the full sample, and insignificant for

the male and female subsamples. This suggests that incorporating the information effect with

the income effect could result in an increase in the acceptance of OFSP. An increase in the

respondents’ income if the respondent received health information prior to the experiment may

lead to an increase in their willingness to pay for OFSP. As their income increase, respondents

are no longer likely to substitute consuming OFSP with other foods. The coefficient of the

interaction variable between the amount of land owned and receiving prior information is

negative and statistically insignificant for the full sample, and male and female subsamples.

This result suggests that irrespective of receiving prior information, an increase in the amount

of land owned may lead to a decrease in consumer willingness to pay for OFSP. Similarly,

the interaction variable for respondents who reported that they have received some form of

formal education with prior information is negative and statistically insignificant for the full

sample, and the male and female subsamples. Other results include the interaction with age

and number of children under 5, which are insignificant and negative as well. Therefore only

the interaction between income, household and prior information could lead to increase in

the acceptance of OFSP. Since the coefficients of land and education are still negative despite

interaction with prior information, it suggests that their increase may dampen the acceptance

of OFSP irrespective of prior information effects.

The results from interacting receiving information during the experiment with socio-

economic characteristics appear to be quite similar to the results of the first sets of interactions

in terms of income, land, education, and age, and different i terms of household size and chil-

dren under 5. The most highly significant relationship is that of age, which shows that an

increase in age for those who received information during the experiment reduces the utility

of choosing OFSP. The coefficients of all the interaction variables affect OFSP acceptance

insignificantly, except education, but in different directions. The interaction coefficient for in-

come interaction is positive for the full sample and subsamples, though it is insignificant. The

coefficient of the land interaction variable is negative for the full sample and female subsample,

and positive for the male subsample. The coefficients of the education interaction variable

22



is negative and significant for the full sample and female subsample, and insignificant and

negative for the male subsample. Despite the varying signs of all these interaction coefficients

between socio-economic characteristics and receiving information during the experiment, their

level of significance suggests that only education and age could lead to rejection of the OSFP.

The effects of receiving prior information and information during the experiment are highly

positive and significant, which suggests that the activities of International Potato Center and

other NGOs that promote OFSP in the northern and upper east regions of Ghana are yielding

expected results and may lead to market demand for OFSP in the short and long run. However,

only empowering households, without adequate dissemination of the nutritional benefits of the

OFSP is not likely to result in OFSP acceptance in the study area and other parts of sub-

Saharan Africa.

5 Conclusions and Implication

What are the determinants of biofortified food acceptance in Ghana? Several conditional

logit models of consumers’ attribute-based utility functions were estimated to answer this

research question using data from a choice experiment conducted in Ghana. The conditional

model estimates were used to estimate total and marginal WTP for OFSP and examine the

influence of socio-economic characteristics and nutritional information on consumer acceptance

of OFSP.

Results show that consumers valued the OFSP more than the WFSP and the YFSP.

Specifically, consumers valued the OFSP about 50% more than the WFSP and the YFSP

as indicated by consumers marginal willingness to pay for the three varieties. These find-

ings are consistent with consumer preferences studies carried out by Naico and Lusk (2010)

and Chowdhury et al. (2011), and suggest that choice experiment is a plausible technique

for eliciting consumers’ preferences. I further examined if socio-economic characteristics and

nutritional information were driving the valuation of OFSP. Socio-economic characteristics

of income, education, amount of land owned, age, household size and have children under

5 years in the household appear to influence consumer acceptance of OFSP insignificantly.
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This suggests that attempts to increase any of these characteristics alone may not result in

the acceptance of OFSP. Conversely, results show that providing consumers with nutritional

information could translate to sizable premiums for OFSP as indicated by the highly signifi-

cant positive coefficients obtained in the conditional models for the full sample and the male

and female subsamples. Both information variables – nutritional information received prior

to the experiment and nutritional information received during the experiment – have positive

and sizable effects on consumer acceptance of OFSP. The effects of the health information

received during the experiment are larger which may be due to the one on one nature of the

information treatment. These results suggest that OFSP dissemination programs should al-

ways incorporate nutritional and health information campaigns. It seems possible to empower

households and successfully introduce OFSP simultaneously if empowerment interventions are

also incorporated with nutritional information campaigns.

In general, results suggest that OFSP will be quite competitive in the market when fully

introduced. Thus the OFSP intervention offer the potential of reducing the prevalence of

vitamin A deficiency through a pro-poor and cost-effective means. Providing consumers with

nutritional and health information appears to be more crucial than empowerment campaigns

in the successful introduction of OFSP and other biofortified foods.
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Figure 1: Map of the World Showing Prevalence of Vitamin A Deficiency.
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Figure 2: Map of Ghana showing the various Regions and their Capitals.
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Figure 3: A Sample of Choice Experiment Card.
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Table 1: Summary Statistics of Respondent Demographics
Definition Full Sample Gender Treatment

Male Female With info Without Info

Gender: 1-female, 0-male 0.52a 0 1 0.49 0.55
(0.50)b (0) (0) (0.50) (0.50)

Age in years 40.23 39.38 41.03 42.18 38.55
(15.95) (15.65) (16.25) (16.96) (14.72)

From 1-No formal education 1.47 1.63 1.32 1.40 1.52
to 6-Higher education (1.17) (1.36) (0.96) (1.08) (1.24)

Number of people 14.37 15.07 13.72 15.60 13.27
in a household (9.57) (10.02) (9.09) (10.76) (8.14)

Number of children 3.93 4.32 3.58 3.91 3.96
under 5 years (2.69) (2.96) (2.35) (2.78) (2.59)

Number of pregnant/ 1.23 1.30 1.17 1.11 1.34
breastfeeding women (1.42) (1.40) (1.42) (1.41) (1.42)

Household income 203.76 260.64 150.73 171.83 232.94
in GHC/month (258.21) (331.16) (144.75) (187.54) (305.69)

Contribution to household 103.83 134.80 74.96 84.50 121.82
income in GHC/month (126.85) (155.93) (82.12) (105.15) (141.26)

Total area of land 4.15 5.54 2.85 4.02 4.27
owned in acres (3.42) (3.82) (2.36) (3.48) (3.35)

Total area of land not owned 2.88 4.23 1.62 3.87 1.97
but accessed in acres (3.43) (4.03) (2.07) (3.55) (3.03)

Received information on OFSP 1.28 1.17 1.37 1.27 1.29
prior to experiment, 1-yes, 2-No (0.45) (0.37) (0.49) (0.45) (0.45)

Number of Respondents 628 303 325 300 328
aReported statistics are mean values

‘ bThe numbers in parentheses are standard deviations
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Table 2: Consumer Relative Preferences among the Sweet Potato Varieties
Full Sample Male Female

Varieties Yes No Yes No Yes No
Freq % Freq % Freq % Freq % Freq % Freq %

White 176 6 2964 31 66 4 1449 32 110 7 1515 31

Orange 2790 89 350 4 1370 90 145 3 1420 87 205 4

Yellow 171 5 2969 32 77 5 1438 32 94 6 1531 31

None 3 0 3137 33 2 0 1513 33 1 0 1624 33

Total 3140 100 9420 100 1515 100 4545 100 1625 100 4875 100
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Table 3: Conditional Logit Estimates of the Utility Function
(1) (2) (3)

Variables Full Sample Male Female

Price of sweet potato 0.0393 -0.0404 0.0985*
(0.0407) (0.0657) (0.0512)

White-flesh relative to “none” 4.003*** 3.615*** 4.488***
(0.761) (1.028) (1.030)

Orange-flesh relative to “none” 8.100*** 8.028*** 8.345***
(0.758) (1.012) (1.036)

Yellow-flesh relative to “none” 3.972*** 3.776*** 4.327***
(0.752) (0.988) (1.051)

Observations 12,560 6,060 6,500
Choices 3140 1515 1625
Respondents 628 303 325
Pseudo R-squared 0.691 0.725 0.662
Log likelihood -1872 -804 -1060

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4: Willingness to Pay Estimates for the Sweet Potato Varieties

Male Respondents

Total WTP (GHC/kg)

White-flesh 30

Orange-flesh 66

Yellow-flesh 31

Marginal WTP (GHC/kg)

Orange versus White 36 (55%)

Orange versus Yellow 35 (53%)

White versus Yellow -1 (-3%)
The numbers in parentheses are the percentage change over the second variety
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Table 5: Determinants of Sweet Potato Acceptance
(1) (2) (3) (4) (5) (6)

Variables Full Sample Male Female Full Sample Male Female

Price 0.0421 -0.0352 0.103** 0.0394 -0.0322 0.0926*
(0.0405) (0.0651) (0.0505) (0.0432) (0.0691) (0.0532)

White-flesh 3.998*** 3.607*** 4.480*** 4.043*** 3.633*** 4.546***
(0.761) (1.031) (1.032) (0.765) (1.035) (1.038)

Orange-flesh 8.091*** 9.014*** 7.722*** 6.900*** 7.190*** 6.806***
(0.872) (1.142) (1.352) (0.930) (1.312) (1.388)

Yellow-flesh 3.967*** 3.768*** 4.318*** 4.014*** 3.799*** 4.384***
(0.752) (0.990) (1.052) (0.755) (0.993) (1.058)

Household income -0.157 -0.280 -0.197 0.335 0.359 -0.109
(0.534) (0.575) (1.458) (0.592) (0.696) (1.417)

Land owned -0.0200 -0.0315 -0.0777 -0.0498 -0.0424 -0.0555
(0.0452) (0.0608) (0.0882) (0.0568) (0.0824) (0.0969)

Education -0.0772 -0.172 -0.0219 -0.128 -0.163 -0.0870
(0.134) (0.171) (0.229) (0.149) (0.199) (0.237)

Age 0.00251 -0.00792 0.0118 -0.00446 -0.0117 0.00209
(0.00798) (0.0111) (0.0122) (0.0101) (0.0144) (0.0146)

Household size 0.0380** 0.0443 0.0409 0.00752 -0.000752 0.0197
(0.0188) (0.0280) (0.0275) (0.0249) (0.0389) (0.0354)

Under 5 children -0.100 -0.177* -0.0322 -0.0352 -0.0643 0.00523
(0.0721) (0.101) (0.0972) (0.0926) (0.131) (0.125)

Prior information 1.188*** 1.213* 1.119**
(0.365) (0.654) (0.455)

During information 3.912*** 4.070*** 3.736***
(0.369) (0.570) (0.502)

Observations 12,560 6,060 6,500 12,560 6,060 6,500
Choices 3140 1515 1625 3140 1515 1625
Respondents 628 303 325 628 303 325
Pseudo R-squared 0.693 0.729 0.665 0.734 0.765 0.707
Log likelihood -1861 -791.5 -1049 -1613 -688.2 -918.1

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 6: Determinants of Sweet Potato Acceptance 2
(1) (2) (3) (4) (5) (6)

Variables Full Sample Male Female Full Sample Male Female

Price 0.0394 -0.0322 0.0926* 0.0358 -0.0346 0.0859*
(0.0432) (0.0691) (0.0532) (0.0424) (0.0676) (0.0521)

White-flesh 4.043*** 3.633*** 4.546*** 4.058*** 3.643*** 4.576***
(0.765) (1.035) (1.038) (0.766) (1.037) (1.038)

Orange-flesh 6.900*** 7.190*** 6.806*** 5.762*** 7.067*** 4.967***
(0.930) (1.312) (1.388) (1.202) (1.941) (1.743)

Yellow-flesh 4.014*** 3.799*** 4.384*** 4.028*** 3.810*** 4.412***
(0.755) (0.993) (1.058) (0.756) (0.995) (1.058)

Household income 0.335 0.359 -0.109 -1.568 -1.072 -1.598
(0.592) (0.696) (1.417) (1.121) (1.710) (1.846)

Land owned -0.0498 -0.0424 -0.0555 0.0932 0.0469 0.173
(0.0568) (0.0824) (0.0969) (0.133) (0.289) (0.195)

Education -0.128 -0.163 -0.0870 0.0231 -0.0894 0.0766
(0.149) (0.199) (0.237) (0.280) (0.459) (0.380)

Age -0.00446 -0.0117 0.00209 0.00441 -0.0292 0.0191
(0.0101) (0.0144) (0.0146) (0.0139) (0.0318) (0.0158)

Household size 0.00752 -0.000752 0.0197 -0.00203 0.00465 0.00564
(0.0249) (0.0389) (0.0354) (0.0500) (0.107) (0.0622)

Under 5 children -0.0352 -0.0643 0.00523 0.122 0.0690 0.234
(0.0926) (0.131) (0.125) (0.144) (0.225) (0.204)

Prior information 1.188*** 1.213* 1.119** 2.938** 1.088 5.045**
(0.365) (0.654) (0.455) (1.271) (1.966) (2.144)

“During information” 3.912*** 4.070*** 3.736*** 4.005*** 4.148*** 3.988***
(0.369) (0.570) (0.502) (0.389) (0.572) (0.543)

Income*Priorinfo 2.448* 1.919 2.412
(1.304) (1.851) (2.802)

Land*Priorinfo -0.172 -0.0953 -0.349
(0.148) (0.302) (0.224)

Education*Priorinfo -0.191 -0.0775 -0.270
(0.334) (0.512) (0.488)

Age*Priorinfo -0.0160 0.0247 -0.0461
(0.0205) (0.0357) (0.0317)

Household size*Priorinfo 0.0165 -0.00551 0.0189
(0.0581) (0.116) (0.0756)

Children*Priorinfo -0.241 -0.160 -0.391
(0.183) (0.273) (0.260)

Observations 12,560 6,060 6,500 12,560 6,060 6,500
Choices 3140 1515 1625 3140 1515 1625
Respondents 628 303 325 628 303 325
Pseudo R-squared 0.734 0.765 0.707 0.736 0.766 0.714
Log likelihood -1613 -688.2 -918.1 -1597 -683 -898

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 7: Determinants of Sweet Potato Acceptance 3
(1) (2) (3) (4) (5) (6)

Variables Full Sample Male Female Full Sample Male Female

Price 0.0394 -0.0322 0.0926* 0.0381 -0.0317 0.0963*
(0.0432) (0.0691) (0.0532) (0.0430) (0.0686) (0.0535)

White-flesh 4.043*** 3.633*** 4.546*** 4.046*** 3.630*** 4.538***
(0.765) (1.035) (1.038) (0.764) (1.035) (1.038)

Orange-flesh 6.900*** 7.190*** 6.806*** 6.632*** 7.032*** 6.440***
(0.930) (1.312) (1.388) (0.952) (1.355) (1.421)

White-flesh 4.014*** 3.799*** 4.384*** 4.016*** 3.796*** 4.376***
(0.755) (0.993) (1.058) (0.755) (0.993) (1.058)

Household income 0.335 0.359 -0.109 0.299 0.373 -0.418
(0.592) (0.696) (1.417) (0.598) (0.708) (1.444)

Land owned -0.0498 -0.0424 -0.0555 -0.0511 -0.0534 -0.0400
(0.0568) (0.0824) (0.0969) (0.0624) (0.0934) (0.100)

Education -0.128 -0.163 -0.0870 -0.0983 -0.151 -0.0312
(0.149) (0.199) (0.237) (0.160) (0.211) (0.254)

Age -0.00446 -0.0117 0.00209 0.00195 -0.00700 0.0100
(0.0101) (0.0144) (0.0146) (0.0110) (0.0155) (0.0159)

Household size 0.00752 -0.000752 0.0197 0.0112 0.00488 0.0232
(0.0249) (0.0389) (0.0354) (0.0276) (0.0450) (0.0378)

Under 5 children -0.0352 -0.0643 0.00523 -0.0469 -0.0720 -0.0161
(0.0926) (0.131) (0.125) (0.0980) (0.142) (0.132)

Prior information 1.188*** 1.213* 1.119** 1.172*** 1.170* 1.136**
(0.365) (0.654) (0.455) (0.370) (0.670) (0.469)

“During” information 3.912*** 4.070*** 3.736*** 7.951*** 6.456*** 10.21***
(0.369) (0.570) (0.502) (1.642) (2.281) (2.914)

Income*Duringinfo 4.716 1.076 16.01**
(3.058) (2.196) (6.994)

Land*Duringinfo -0.0249 0.178 -0.596**
(0.115) (0.189) (0.236)

Education*Duringinfo -0.692** -0.312 -1.175**
(0.315) (0.414) (0.463)

Age*Duringinfo -0.0636*** -0.0514* -0.0886***
(0.0186) (0.0295) (0.0281)

H.size*Duringinfo -0.0574 -0.0393 -0.0727
(0.0485) (0.0609) (0.0669)

Children*Duringinfo 0.189 0.0540 0.371
(0.212) (0.202) (0.308)

Observations 12,560 6,060 6,500 12,560 6,060 6,500
Choices 3140 1515 1625 3140 1515 1625
Respondents 628 303 325 628 303 325
Pseudo R-squared 0.734 0.765 0.707 0.736 0.766 0.711
Log likelihood -1613 -688.2 -918.1 -1602 -685.4 -905.1

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Appendix A – Instructions and Cheap Talk Script

Now imagine that you have the opportunity to buy one of the three products that you are
presented to you. They are presented in 5 different scenarios each for the vines and for the
roots. We would like you to make a choice in each scenario as if you were actually facing them
in real life. You may choose any of them. Alternatively, you may choose none of them. Note
that all these choices that you will make are hypothetical and no purchase will take place.

Before you make your choices, I want to talk to you about a problem that we have in
studies like this one. As I told you a minute ago, this is a hypothetical choice not a real one.
No one will actually pay money at the end. But, I also asked you to choose as though the
result would involve a real cash payment. And that’s the problem. In most studies of this
kind, folks seem to have hard time doing this. They act differently in a hypothetical setting,
where they don’t really have to pay money, than they do in a real purchase, where they really
could have to pay money.

For example, in a recent study, several different groups of people choose from different
choice sets. Payment was hypothetical for these groups, as it will be for you. No one had to
pay money if they make a choice. The results of these studies showed that consumers’ were
stating their willingness to pay very differently in hypothetical setting than in real situations
where payments need to be made. We call this a hypothetical bias. Hypothetical bias is
the difference that we continually see in the way people respond to hypothetical scenarios as
compared to real scenarios just like the example presented above. In the real choice making,
where people knew they would have to pay money if they make a choice, people put made
their choice differently.

How can we get people to think about their choices in a hypothetical situation like they
think in a real situation, where a person will really have to pay money? How do we get them
to think about what it means to really dig into their pocket and pay money, if they are not
going to have to do it? Let me tell you why I think that we continually see this hypothetical
bias, why people behave differently in a hypothetical situation than they do when in a real
situation. I think that when we behave in a hypothetical situation we place our best guess of
what we really like to do. But, when the choice is real, and we would actually have to spend
our money if we win, we think a different way: if I spend money on this, that’s money I don’t
have to spend on other things we act in a way that takes into account the limited amount of
money we have This is just my opinion, of course, but it’s what I think may be going on in
hypothetical situations.

So, if I were in your shoes, and I was asked to make several choices, I would think about
how I feel about spending my money this way. When I got ready to choose, I would ask myself:
if this were a real situation, and I had to pay $X if I make a choice, do I really want to spend
my money this way? Please keep this in your mind when making your choices (Adapted from
Chowdhury et al. (2011)).
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Appendix B – Nutritional Information Provided to Re-

spondents

OFSP is a good source of vitamin A, natural sugars and carbohydrates. Because of that,
regular consumption of these varieties can help improve your health. People with vitamin
A deficiency are more susceptible to develop infection because their immunological system
becomes very weak as result of lack of vitamin A. Others can develop blindness, and occa-
sionally some can see the development of their body affected, and this situation is especially
catastrophic in children. Vitamin A is indispensable, in particular, for children, because they
are in the process of growing. Also, pregnant and women in lactation specially need vitamin A
for the development of their babies. There are other excellent sources of vitamin A, including
vegetables and fruits with deep orange or dark green color and fish. Despite its high level of
carbohydrate (energy), white and yellow sweet potato are poor sources of vitamin A (Adapted
from Naico and Lusk (2010)).

39



Appendix C – Questionnaire

Administrative Information
Name of the Village:
Region:
Date of Interview:
Time of interview:
Name of the interviewer:
Location: longitude ———- latitude ———-
Verbal consent to partake in experiment [ ] YES

Interviewee Selection
1 Do you eat or produce sweetpotato? [1] Yes [2] No

If yes skip to question 3, if No provide information about sweetpotato
2 Based on the information provided, would you eat or produce sweetpotato? [1]Yes [2]No

if No terminate the interview
3 What type of sweetpotato do you eat or produce? [1] Yellow [2] White [3] Orange [4]

Others, specify——
Demographic Information
4 Name of the respondent:
5 Age (in years):
6 Gender: [1] Male [2] Female
7 Are you the head of the household? [1] Yes [2] No
8 Marital status [1] Married [2] Single [3] Widowed [4] Separated [5] Divorced
9 Up to which class have you studied? [1] No formal education [2] Lower primary [3] Upper

primary [4] Junior secondary [5] Senior secondary [6] higher education
10 Household size:
11 Number of children of age 5 or under:
12 Number of pregnant/breastfeeding women in the household at present:

Consumption, buying, and selling
13 How often do you eat sweetpotato during its season? [1] once a day [2] once a week [3]

once a month [4] rarely [5] specify:
14 How often do your children eat sweetpotato during its season? [1] once a day [2] once

a week [3] once a month [4] rarely [5] specify:
15 Which months of the year do you not eat sweet potato? [1] January [2] February [3]

March [4] April [5] May [6] June [7] July [8] August [9] September [10] October [11] November
[12] December

16 Do you buy sweetpotato for consumption from the market? [1] Yes [2] No
17 If you buy from the market, how much of the total consumption (sweetpotato) do you

buy from the market (in percent)? [1] 0 [2] quarter [3] half [4] three-quarters [5] All
18 Which of the shapes do you prefer most? [1] Round [2] long & thin [3] irregular [4] does

not matter
19 What size of roots do you prefer most? [1] Large [2] medium [3] small [4] does not

matter
20 Why do you like that size? [1] Taste better [2] Easy to cook [3] Cheaper to buy [4] Can

be stored longer [5] Other (specify)
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21 If you grow, what varieties of sweetpotato do you grow?
22 Do you sell sweetpotato in the market? [1] Yes [2] No
23 If you sell, how much of your total production goes to market (as a %)? [1] 0 [2] quarter

[3] half [4] three-quarters [5] All
24 How much of the products is sold in processed form (as a %)? [1] 0 [2] quarter [3] half

[4] three-quarters [5] All

Income and wealth
25 Is your accommodation? [1] Rented [2] Owned [3] Other (specify) ——-
26 What is your main employment? [1] Government [2] Non-government [3] Self-employed

professional [4] Self-employed non-professional [5] Farming [6] Fishing [7]Other Specify:
27 What are the sources of your income: 1) Primary 2) Secondary 3) Tertiary 28 Total

approximate income of the household per month ——- and personal contribution to household
income ——–

29 Total area of land owned (in acres)
30 Total area of land possessed or you have access to (in acres)
31 Do you own any of the following (tick all that apply) [1] Radio [2] Ox cart [3] Bicycle

[4] Vehicle [5] Motorbike [6] TV [7] Phone

Information awareness and communication
32 Have you received information regarding orange-fleshed Sweetpotato [1] Yes [2] No
33 If yes, from where did you receive the information from? [1] Neighbours [2] Relatives

[3] Friends [4] Extension workers [5] Spiritual leaders [6] Radio [7] TV [8] Public meetings [9]
Farmer groups [10] Exhibition [11] Agricultural shows [12] Other (specify)

34 What type of information did you receive: [1] On nutritional value of OFSP [2] On
growing OFSP [3] Both
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