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CHAPTERI|

INTRODUCTION

Over 95 percent of the global sweet potdpoihoea batatagl..) Lam.) crop is
produced in developing countries where it is the fifth most important food crop (@IP). |
Mozambique, sweet potato is considered to be the third most important food crop after
corn and cassava (INIA- IITA/SARRNET, 2003a). Due to its tolerance to drought
nutritional value (Vitamin A), and commercial potential, Mozambique has recently
experienced dramatic increases in sweet potato research such asheosipecbreeding,
production and the distribution of high quality plant material, and post harvesting
programs.

There are two main types of sweet potato, the traditional or white-fleshet swee
potato (WFSP) and the orange-fleshed sweet potato (OFSP). The WFSP is widely
produced among small farmers, but the OFSP was recently introduced and is being
promoted by the agriculture authorities and their partners in Mozambique. h@nly t
OFSP provides an inexpensive sourc@-oarotene, the precursor of Vitamin A (Van
Jaarsveld et al., 2003; Tsou and Hong, 1992). OFSP was primarily introduced in
Mozambique as part of an integrated approach to mitigate Vitamin A deficighmh
affects more than 70% of children under age 5, and 11% of women living in rural areas

(Aguayo et al., 2004; MISAU, 2003).



It is well known that people with severe deficiency of Vitamin A are more
susceptible to blindness and infections. OFSP has been used as part of food-based
approach, recommended as an excellent source of Vitamin. Additionally, O $Bdma
associated with improving the immune system of individuals living with HIV-AIDS
(Low et al., 2007; Du Guerny, 2002).

These benefits have prompted both public and private sectors to promote OFSP.
Despite the advantages of OFSP, most consumers apparently prefer adiiiogal
WEFSP as evidenced by the fact that traders predominantly sell WFSet, IN&zuze
(2004) found that despite a comprehensive awareness campaign on the superior
nutritional value of OFSP varieties, the price differences observed betwéerfcream-
fleshed and orange-fleshed varieties have not been significantly affectedypes are
typically sold at the same price in a market.

Given the health benefits of OFSP varieties, it is critical to understand how
consumers value OFSP relative to traditional white varieties and to detenhether
and under what conditions they are willing to pay more for the new OFSP in ordep to hel
small farmers and local traders to make reliable marketing decisiotheFmnore, plant
breeders and promoters need information to understand and define the type and
characteristics of OFSP varieties that are more desired in order to itiofuxén the
breeding and promotion programs. The primary aim of this study is to generat
information on consumer demand for OFSP versus traditional WFSP varietiestmass
developing marketing strategies to improve the level of production and
commercialization of OFSP. This research also contributes to the methodblogi

guestions of whether stated/revealed preferences methods, which have become common-



place in the developed world, can be reliably used in a development context, and whether

some of the biases observed in stated preferences methods in developed countries are

exasperated or ameliorated in a developing country.

Objectives

The overall objective of this study is to determine consumer demand for sweet

potato attributes in Mozambique.

The specific objectives are:

1.

To determine consumers’ willingness to pay (WTP) for OFSP and WFSP and
estimate the market share between these two varieties.

To determine consumer’s relative WTP for sweet potato attributes suwoh as t
color of the pulp (associated with nutritional value), dry matter content, and
size of the roots.

To determine the effect of information about the healthfulness of OFSP on
WTP and predicted market shares for orange and white fleshed sweet potato.
To determine whether and to what extent WTP is affected by visual
presentation of the potatoes and hypothetical bias, i.e., determine whether
WTP is influenced by whether the choice task involves real food and real
money.

To determine the welfare gains associated with the introduction of orange

fleshed sweet potato in Mozambique.



CHAPTERII

REVIEW OF LITERATURE
This chapter provides a brief background on sweet potato production and
consumption in Mozambique, and succinctly describes the method of choice-based
conjoint analysis, which is one of the most common methods used to elicit consumer
preferences for food quality attributes. Also, this chapter reviews thedimrmount of
previous literature related to consumer WTP for sweet potatoes, theoéfifgficrmation
on WTP, and lastly, discusses the hypothetical bias in stated choice methods.
Sweet Potato in Mozambique
In Mozambique, sweet potato is one of the most important and traditional food
crops, and in many regions of the country has ranked it as the third crop aftermdaize a
cassava based on use for food, area cultivated, and value for income genergion (IN
IITA/SARRNET, 2003a). Sweet potato is mainly produced by women from smallholder
families in plots with areas varying between 0.01 to 0.1 hectares, and the axelcge
varies between 6-16 ton/hectare (Andrade et al. 2004a). According to the National
Institute of Statistics (INE, 2001), in the 2000-2001 cropping season, nearly 1% (48,000
hectares) of the country’s total cultivated area was devoted to sweet potapoo@inces
like Gaza (29%), Zambézia (21%), Maputo (10%), and Manica (9%) accounted for the
majority of the sweet potato production areas. These figures may have changed

considerably from 2001 to the 2003 cropping season,



as more than 500,000 families from 65 out of the 128 districts of Mozambique received
new improved planting material from the government and their partn€ss-INIA-
USAID, 2005 and INIA-IITA/SARRNET, 2003b).

Early in 2000, the government launched a massive program of production and
distribution of stem and vines of cassava and sweet potato as part of an integrated
approach to mitigate the effects of food and nutritional insecurity caused bigatyc
recurrent flooding and droughts in the country. At that time, nine new varietiesSéf OF
were introduced in the country after they had been scrutinized in a long anigh@ativec
process of evaluation and selection carried out throughout the country (Andrade et. al,
1999).

In 2004, a survey was conducted in six of the ten Mozambique provinces,
including, Gaza and Maputo, and included a total of 849 respondents. This study
revealed that two-thirds of the subjects had heard about OFSP and more thathislf of
group was already cultivating OFSP. According to the survey, 62% of {hencents
classified these varieties as good for consumption, 50% mentioned that they provide
reasonable yield (7-10 ton/hectare), and 30% referred then as very talgrastst and
diseases (Andrade et al., 2004a; Andrade et al., 2004b).

The commercialization of sweet potatoes is mainly performed by snddt$ra
particularly women coming from the outskirts of cities and municipalitiesy bbg the
excess of production from farmers in the villages and resell it in the vatel@sd
retailer markets in urban areas. In the rural areas, the process of rctatpagion is
carried out by local sweet potato producers who do not have opportunities to seil all the

production to the traders coming from the cities. According to the 2004 survey, 17% of



the 849 respondents affirmed that they sell more than half of their sweet potatoes’
production.
Methods Used to Estimate Consumer WTP

Measures of consumer WTP for a novel product or food quality attributes are
increasingly being used as inputs in marketing and policy decisionsjapir the
food industry (e.g., Alfnes et al. 2006; Lusk and Hudson 2004; Umberger and Feuz
2004). In general, WTP is defined as the maximum amount of money that, when paid by
an individual, makes him indifferent to improving the quality of the goods or semate
maintaining the status quo quality (Lusk and Hudson 2004; Cameron and James, 1987).

To estimate consumer WTP for food quality attributes, previous studies have used
contingent valuation (CV), choice-based conjoint analysis/choice experimentaiai
experimental auctions (EA), or the combinations of each of the three methoas &l
2006; Lusk 2003; Moon and Balasubramanian 2003; McCluskey et al. 2001). However,
there appears to be a growing trend in the agricultural economicauligetatvard the use
of CEs to elicit WTP for food product attributes.

One of the main drawbacks with the CV method is that it fails to elicit and
estimate WTP for multiple goods or attributes and thus, identifying-pioss effects is
difficult (Lusk and Hudson, 2004). Even more problematic, an extensive literature has
arisen showing that the WTP values elicited in hypothetical CV environmenpsaare
to hypothetical bias (List and Gallet, 2001). Often, WTP from a hypotheticat@ly is
two to three times higher than that obtained from a non-hypothetical study invitiging
exchange of real products and real money. Because of the weaknesses asstitiated w

CV method, CE has been gaining more recognition as method of measuring cghsumer



WTP for food quality attributes, as it can easily handle multiple produiidés and
can incorporate real economic incentives generating WTP estimatedossya
revealed preferences (Adamowicz et al. 1997; Lusk and Hudson 2004).

CE, which is in essence an extension of the CV, but with more than two choice
options with specific attributes, was developed in the psychology and marketing
literatures in the 1970s, and evolved in economics because of the development of random
utility theory. Also, the method has been regularly used in transportation and
environmental valuation literatu¢@damowicz et al. 1998; Hanley et al. 19@8uviere
and Woodworth, 1983)

In a CE, people made a series of choices between different productsl dgfine
multiple attributes. Such choices force consumers to make tradeoffs #meqmgduct
attributes. In each question, consumers are asked to choose their mostjpcbfece
option from an array of alternatives. In our case, respondents were offered teeschoi
of sweet potatoes (say OF&Rd WFSP) each possessing different levels of other
attributes such as price and dry matter, and the option to choose neither. The choices
permit the estimation of an indirect, attribute-based utility function, whichnsistent
with random utility theory and Lancaster’s theory of utility maxiati@n, which assumes
that utility-maximizing consumers derive utility from product attribtassk and
Hudson, 2004t ouviere and Woodworth, 1983

Apart from providing information on total and marginal WTP, this method allows
researchers to determine the importance and ranking of each of the individual product

attributes, and more importantly, determine which attributes significiaufitlence the



choice (Hanley et al. 1998). The approach also permits a straightforward estynhate
market shares of competing products and the welfare effects of new product tiraduc
Previous Studieson WTP for Sweet Potatoes

To our knowledge, very few studies have used CE to evaluate consumer WTP for
food quality attributes involving root and tuber crops such as OFSP. However, there are
relevant studies on consumer WTP relating to some of the important attributes and
information intended to evaluate in this study, such as Nalley et al. (2005), whege, us
EA, evaluated the consistency of consumer valuation under different informason set
with sweet potato, and Jaeger and Harker (2005), using a modified sensoriganalys
measured the monetary value consumers place on novel yellow-fleshed kifwiftuit
with a new flavor and health profile, which are also attributes related to th©RER.

Nalley et al. (2005) used a controlled, uniforfhffice auction to elicit values for
sweet potatoes among college students in Mississippi when location of srkgiown
and unknown, and before and after testing and providing health information. Results from
this study indicated that both the effect of location of origin and heath informaére
significant. Despite the significant differences, in general, resolts this study suggest
a modest consistency in bid values among information sets, recommending that
attempting to obtain values of attributes in isolation may lead to biased results

Jaeger and Harker (2005) used a modified sensory test that incorporated monetary
bids to evaluate New Zealand consumers WTP for a novel yellow-fleshedwiwif
Results from this study demonstrated that consumers were willing to payfecant
price for the new kiwifruit, as result of improvements in the flavor, health comdnt a

knowledge that the variety is not genetically modified. In this case, thepreatfiered



by consumers for the new variety of kiwifruit was equivalent to a 176% of the retail
price, revealing high commercial potential of this new product.

In Tanzania, Tomlins et al. (2007) used sensory evaluation to determine the flavor
profile and consumer acceptability of four sweet potato cultivars with differesls of
orange color of-carotene content. Results from this study indicated that traditional
WEFSP and OFSP cultivars were different in their sensory profile. In detieranean
consumer responses demonstrated that OFSP were more acceptable thamWFESP. |
contrast to aforementioned papers, where WTP values were estimatetidyidid not
include real money to elicit consumer preferences for sweet potatoes, ratbed, iplore
emphasis in the traditional sensory and consumer acceptability tests. Hawe\mper
revealed important features related to the evaluation of both WFSP and OFSP,
confirming results obtained by Andrade and Ricardo (1999) that varieties &f Rdv@
reasonable acceptability among consumers in Mozambique; and this igladytitue,
since, Tanzania and significant fraction of Mozambique are very simitarms of food
choices, culture and habits. Although the sensory and consumer acceptatslidyp test
determine the market or monetary value of OFSP, these two studies prostdatga
indication that this variety can also succeed in terms commercial.

Effects of Information on Consumer WTP

Several studies have investigated the impact of information, in particular,
potential health benefits on consumer WTP for foods. Accounting for this aspect
becomes important, as consistency of consumer valuation under different irdarma
conditions suggests different welfare values across information setsq&lfaé, 2006;

Nalley et al., 2005; Lusk et al., 2004). OFSP has an important credence attribute, the



nutritional value, and consumers’ previous knowledge or information about this attribute
may significantly influence their valuation.

As previously mentioned, Nalley et al. (2005) evaluated consistency of consumer
valuation under different information sets using sweet potatoes, and in gexsark$ of
their study indicated that participants provided with health information haaificagt
positive influence on mean WTP bids.

Alfnes et al. (2006) used CE and evaluated consumer WTP for color of salmon
with different degrees of redness in Norway. Most of salmon farmers use & waria
synthetically produced colorants in salmon feed. Results from this studydtwate¢he
participants chose the reddest salmon when they where uninformed about the origin of
the color, but when the information on the color of salmon was supplied, they started to
change they preferences to the paler salmon.

In general, previous knowledge and information on the issue in valuation leads to
a rational choose of the product, and sometimes, it may also leads to mgEsmand
for the product in question. For example, most studies on growth hormones or GM foods
showed that normally consumers’ perception of growth hormones is negative, and they
tend to pay less for those products (Lusk et al., 2004). However, in some cases, as more
information about the benefits of these products is displayed to consumers, the level of
their rejection tends to decline (Huffman, 2003).

Hypothetical Biasand WTP

The phenomenon of hypothetical bias has been frequently associated with CV, as

this method of elicitation generally involves asking people hypotheticatiqne where

no money changes hands. Most empirical evidence suggests that WTP values in

10



hypothetical settings are higher than when real money is involved (LiSlaogten,
1998; List and Gallet, 2001; Murphy et al., 2005).

Understanding whether people overstate their WTP values in hypotisetibads
continues to be an important issue when stated preferences methods are used. CE has
been referred to as one of the most efficient methods in handle the hypothiatc&or
example, Carlsson and Martinsson (2001) using a within CE design and found no
difference between responses from hypothetical and non-hypotheticagsdtusk and
Schroeder (2004) used CE and compared responses elicited in a hypothetical and non-
hypothetical setting. In general, results from this study indicatechdmat
visual/hypothetical response predicted higher total WTP (i.e., WTP to have agyead v
not having the good) for non-hypothetical responses. However, marginal WTR/{R
to have good A vs. good B) was, in general, not statistically significant awnss
visual/hypothetical and the visual/incentivized choice scenarios. Othezshalie
provided a more mixed picture (List et al., 2006).

Most of these studies were conducted in United States and Europe; however,
Ehmeke et al. (2008), conducted a CV, and tested hypothetical bias using a dichotomous
choices referendum in China, France, Indiana, Kansas, and Niger. Results fraodthis s
indicate that hypothetical bias is dependent on location. That is, they found aignific
differences in hypothetical bias across locations, and conversely to what alyporm
found in the literature, participants in Niger significantly overstateot TP values in
non-hypothetical setting. This surprising finding suggests that cultatar$acould
partially explain the hypothetical bias problem and suggest the need foreseaech on

the issue in African countries.

11



We conducted this study in Mozambique, using CE and also tested for a form of
hypothetical/visual bias. Usually, in non-hypothetical scenarios peopledaciees
between real products and real money is involved in all transactions. That is, people a
invited to make their choice, knowing that at the end of the experiment one scenario will
be drawn randomly as the real choice set and they will pay an amount of money
according to the price in the alternative chosen in the randomly draticutsarchoice
set. In general, our results indicated that non-visual/hypothetical resufigaificantly
different from non-hypothetical or visual/incentivized responses. Howevetam ur
areas, values of non-visual/hypothetical scenarios tended to be higher than non-

hypothetical responses, and in rural areas the opposite was more likely to occur.
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CHAPTER 11

CONCEPTUAL FRAMEWORK

Lancaster (1966) and McFadden (1974) have both argued that consumer demand
for products can be written as demands for the underlying product attributes. In this
context, it implies that the utility consumers derive from consumingtgvegato is a
function of the potato attributes. Mathematically, this relation is descritadlaw:

Consumer’s Utility for Sweet Potatoes = f (Product attributes, Price of product,

Socio-economics Characteristics, Information)

Product attributes include those intrinsic characteristics that are mtggused
by consumers to value the quality of sweet potatoes in the marketplace. Amonthikem,
research considers the color of the pulp, dry matter content, and the size ofghe root
Because color is associated with nutritional value of the variety, that is esenpe or
absence gf-carotene, it's expected that consumer will value more OFSP than the white
varieties. Hence, the first hypothesis to test is: Consumers’ deriveutility for OFSP
than WFSPDry matter contenis an important proxy for the eating quality of the sweet
potato varieties, and is intrinsically associated with taste. In degetal varieties
present high level of dry matter content, usually varying from 25% to 30% bf fres
weight (Woolfe, 1992). Overall, we expect a positive relationship between digrma

content and consumers’ utility.
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Therefore, the second hypothesis to test is: Consumers’ utility for swaétgzot
is increasing in dry matter content. In Mozambique, consumers associatzctiogé
sweet potato’s roots with quality. Usually, roots with relatively large &ke a long time
to cook. Further, relatively large sweet potatoes exhibit less consistesicgadking,
and are therefore less attractive to consumers. Hypothesis 3: Consunigr's util
decreasing in the size of the root. Of course, there are other attributesyhiaé
important to consumers when purchasing sweet potatoes. However, most of these other
quality attributes such as appearance, smell/aroma, or fiber ansicdhy related to the
aforementioned attributes of flesh color, dry matter content, and size (Woolfe, 1992)
Thus, this study focuses on what are the key attributes affecting corckemmaend for
sweet potatoes, while holding all other factors constant.

A final product attribute is price, which is expected to negatively affect migma
for products. As the price of one type of sweet potatoes increases, it cteekiat
consumers will buy less of this variety and will buy more of other gutadile
alternatives.

It was also posited that socio-economics characteristics, such as age, tiend
level of education and income, influence the utility derived from sweet potatoes. One
particular socio-economic characteristic is whether consumers livealnorurban areas.
Different cultures within societies may have different preferermesseet potato
attributes. Rural consumers may be more tied to traditional means of production and
consumption and may, therefore be less accepting of the newer OFSP. Thus, one

hypothesis is that WTP for OFSP is higher in urban than in rural areas.
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Many consumers are likely unaware of the nutritional benefits of OFSP, and as
such, it is of interest to determine the extent to which informational statemiunsice
demand for the new variety. If information on the nutritional value of the varisties
provided, we expect to find consumers demand for OFSP to rise relative to demand for
white varieties. That is, a positive relationship between consumers’ tgili@~SP and
information is predicted. Providing information on the benefits of orange-tiesheet
potatoes is expected to increase consumers’ utility for orange versudlestited sweet
potatoes.

Also, many consumers normally state differently their preferencesifdic and
private goods when they are under hypothetical and non-hypothetical séttimngs.
important to determine to what extent this difference will affects WTiregdor OFSP.

We expect that consumers from urban areas will tend to overstate theirrmpresere

hypothetical scenarios while in rural areas this difference will besragfl.
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CHAPTER IV

METHODOLOGY

This chapter outlines the methods and procedures used to determine consumer
preferences for orange versus white-fleshed sweet potato in Mozambiquéc&8pec
this section focuses on the data collection method, the experimental procedures, and data
analysis approach used to elicit consumer welfare measures for orangemetsus
fleshed sweet potato.

Data Collection M ethod

A choice experiment (CE) administered through an in person survey was used to
collect the data in this study. Apart from being consistent with randony tii&bry and
Lancaster’s theory of utility maximization, a CE was used because iitperm
straightforward way to elicit demand for multiple quality attributestHeumore,
administering a CE in a developing country like Mozambique, where the majority of th
targeted consumers have low levels of education is relatively easy canpamne
other elicitation methods. In addition to the CE, each participant was given a
guestionnaire to collect information related to socio-economics chassictenof
participants such as age, gender, education, household, income, level of nutritional
knowledge, and the frequency of purchase and consumption of orange and white sweet

potato

16



Design of Choice Experiment

In the CE, sweet potatoes were described by four attributes: pulp color, tey mat
content, size, and price. As previously discussed in the conceptual section, these
attributes were used in this study because they reflect the main ehatastconsumers
look for when purchasing or trading sweet potato (Woolfe, 1992). Each of these attribute
were varied at different levels reflecting the range of what was olasiertiee principal
marketplaces at the time of data collection.

Table 1 shows the attributes and attribute levels used in this study. The price
attribute was varied among three levels: 7.5, 10 and 15 Meticais (24MT=1USD) per
kilogram. Dry matter content and the size of the roots were both varied amdhcethe
levels, high, medium and low, and large, medium and small respectively. Each of these
descriptors was precisely described for the participants (see AppenHirdl)y, the
attribute of pulp color was varied at two levels: orange or white

Tablel. Attributesand AttributesLevels Used in Choice Experiment

Attribute Attribute Levels

Level 1 Level 2 Level 3
Price MT7.5 MT10 MT15
Dry Matter Content High Medium Low
Size of Roots Large Medium Small
Color of Pulp* Orange White -

*This attribute was used as fixed alternatives in each choice set

To construct the choice sets, we followed standard practices in the Clilgerat
Because one of the key issues in this study was the pulp color, every choice setéhad thr
purchase options: white flesh, orange flesh, or “none”. Thus, the two types of sweet

potato (orange and white potato) represented fixed choice options or atesynlatit the
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levels of price, dry matter content, and root size varied across options and choice
guestions.

Because there are two options (orange or white) each with three attuaryties)
at three levels, there aréx3°=729 possible choice scenarios that could have been
presented to respondents. From this full factorial of 729 possible choices, weds8lec
choice questions in which the prices of OFSP and WFSP were completely watedrrel
across the 9 choice options. All correlations between attributes within ay(&FE$SP or
WEFSP) were zero. Further, the attributes were completely balantted @ach variety,
that is, each attribute level appeared exactly three times acrosshbie&s in the OFSP
and WFSP variety. The D-efficiency of the design was 74.38, which can be compared to
a perfectly orthogonal design that can yields a D-efficiency score of 111.57.

Although these points in favor to the design, some drawbacks are important to
mention. There are some non-zero correlations between attributes of dnyandtséze
of roots. For example, every time OFSP dry matter is high, them WFSP roct sizall.
As mentioned in the conceptual framework, in regard to dry matter, usually people prefer
varieties of sweet potato with high dry matter content, and in regard to sizeate s
ones are the most preferred. To a certain extent, these corrections canderens
negligible; as both attribute-levels are the most preferred, and thely same way
offset each other between choice-alternatives. Even though some of thels¢i@asrare
counterbalanced, to determine separately the effects of each attributd araaty, we
have to assume that preferences for price, dry matter content, and size ofslaeeroot
independent of variety (i.e., WTP for high vs. low dry matter content is the same for

OFSP and WFSP).
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An example of a choice experiment question used in this study is presented in

figure 1. The final set-up of the 9 scenarios used in the choice experimesgested in

the Appendix 3.
Which Option Would you Prefer to Purchase, Orange, White or None?
Sweet Potato Orange Sweet White Sweet None
attribute Potato Potato
Price/pound MT 7.5 MT 15 If these were the only twg
Size of Potato Small Large options | wouldn’t buy
Dry Matter Content Medium High Sweet potato
| would choose. . . 0 0 0

Figure 1. Example of Choice Experiment Question

Prior to full implementation of the CE, two trial studies were conducted in the
Department of Agricultural Economics in Oklahoma State University in US et i
Fajardo and Bobole marketplaces, in Mozambique. The primary objective ofetiesspr
was to learn how consumers react to the questions and the process of datarcollecti
Observations from the pre-test were used to refine the choice questionstimss, and
the recruitment strategies.

Experimental Procedure

To determine whether differences exist between rural and urban constimaers,
study was conducted in both areas. Within a location subjects were recruitetidrom
local marketplace to ensure the study was representative of the gersstpestato
consumers’ population. The study was conducted in Maputo, which is the main city in
Mozambique, and is considered to be representative of urban areas, and Bobole, Manhica

and Macia, which are representative of rural areas.
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After a detailed process of explaining the objectives of the survey andtite r
of the subjects to participate or decline the interview, the CE was adnedister
facilitate the process, the local marketplace committee and markatera were
previously contacted, and a request was made to interact with participadsc [Bdgs
with three different quality roots of orange and white sweet potato were piepare
advance to help subjects to easily distinguish among different sweet potstarsiz
color categories. The only attribute that was moved or changed from one to another
plastic bag was the price. Thus, each choice set was physicallyergpres the
experiment. This procedure was used for subjects participating in the visraiiimed
or non-hypothetical treatment, as the physically roots was not presentedetinthos-
visual/hypothetical scenarios.

Each subject was randomly assigned to one of the four treatments show in table 2.
There were two treatment variables each varied at two levels: infomgatien about the
nutritional value of OFSP (yes or no) and the nature of the decision task (real or
hypothetical). By comparing the choice patterns across each of the foonetnes the
effect of information and the visual/incentivized vs. non-visual/hypotheticatesioand
the interaction between the two, can be identified.

Table2. The Experimental Treatments

Information Given about OFSP
Yes No

o ) . .

o Visual/incentivized Treatment 1 Treatment 2
Q.

2.

5

" Non-visual/hypothetical Treatment 3 Treatment 4
wn

7]
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After being assigned to a particular treatment, the experiment precsthsisted
of 6 steps:

Step 1: The subjects were asked to participate in the study. Prior to start the
interview, the participants were informed that the objective of the studjovwearn
about preferences for sweet potatoes. Participants were also infdymedteeir rights to
accept or decline the interview, and it was made known that no one would face
consequences for his or her unavailability or unwillingness to participates itlearly
stated that any answers given in the study were completely confidantalymous, and
would be used only for academic purposes.

Step 2: After accepting the invitation to participate, the subjects wereniedor
about the content and structure of the questionnaire. They were informed that the
guestionnaire has two parts: the first part comprising 9 choice questions andtite sec
part consisting of a few of questions related to socio-economics chestacger

Step 3: For those participating in the visual/incentivized treatment (non-
hypothetical), the two different types of sweet potato were displayed to theupegr
and arranged in three different levels of size (small, medium, and large)yaméitier
content (low, medium, and high), and described as in the Appendix 1. Also, in the actual
scenarios, participants were informed that after finishing with their ch@nesof the
choice sets would be drawn randomly as the real choice scenario, and they will be pai
the amount of money corresponding to the alternative chosen, but at this time converted
into real sweet potatoes. We decided to convert the real money payments &tto swe
potatoes because preliminary sessions of data collection showed that rhest of t

participants when informed about the involvement of payment in cash tended to choose
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the alternative with high monetary value, introducing instead high level oabeas
allowing the experiment to be more artificial fashioned as opposed to the real word
intended with the experiment. The inevitable need for money and some culturad aspect
could be associated with this particular behavior.

The subjects assigned to non-visual/hypothetical treatments did not go through
this process, the real money and presence of sweet potato was not involved in these
scenarios. However, the non-visual/hypothetical experiment took place in the
marketplace, and participants were informed about the differences in thetagtrand
attribute-levels as we did in the visual/incentivized treatments aswgespin Appendix
1. Although the experiment was hypothetical, the subjects were encourageddo answ
truthfully as if the real money was involved.

Step 4: Those who participated in the treatments with information about sweet
potatoes, were given information about nutritional value of orange and whitedfleshe
sweet potatoes shown in the Appendix 2.

Step 5: Participants were then instructed to indicate which of the theesatives
(OFSP, WFSP, or “none”) they most preferred for each of the 9 choice experiment
guestions.

Step 6: Finally, using open-ended questions, the participants were asked to
provide demographics and other relevant information about themselves.

To ensure a random sample, a systematic sampling method was used to recruit
participants. After the initial recruitment, every second buyer who appeuatieel area

where sweet potato was being sold was asked to participate in the intentfensubject
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was unavailable, the next person who appears was taken as target. Each person
participated only once and was assigned on only one particular treatment.
Data Analysis

A discrete-choice model is used to analyze the CE data. In particular, a
conditional logit model, which assumes choices are driven by the charadaigtie
choice alternatives (the attributes of price, dry matter content, and siee roots). In
this CE, subjects were asked to choose between orange and white sweet potato and none
options. Making use of random utility theory, individualutility of choosing option or
alternativg (either orange, white, or none), is represented by a deterministic component
(Vi) and a random componenX:

(1) Uij =Vj + g

whereVj is the systematic portion of the utility function determined by the attrilmiites
alternative, ands; is a stochastic term unobservable to the econometrician. The
probability that a subject chooses alternatiigegiven by:

(2) Prob\, +&; 2V, +¢; forallk= j|

For conditional logit models;; is assumed to be independently and identically

distributed across thealternatives and N individuals with an extreme value distribution.

Under these assumptions, the probability of choosing alternasive

e’

z eVik

J
k=1

(3)  P;=Prob{jischosen=

whereJ is the number of alternatives, and the log-likelihood function is given by:
N J

4) LogL = zz z; log(R,)

i=1 j=1
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wherez; is a dummy variable and takes values of 1 forexifip option that was chosen.
Assuming a linear attribute-based utility functitmg utility for option or

alternativg can be specified as:
T

(5) V, =B, +ab, +Z/Bik'xijk
k=1

wherep; is an alternative-specific constant, which in tositext indicates the relative
utilities of the orange and white flesh relativetie none of these option (the utility of
which is normalized to zero for identificatiom)|s a coefficient representing the effect of
sweet potato price on utility for sweet potaxg, is the K attribute of alternativg Biis
the marginal utility of the alternativies k™ attribute, in this case the coefficients of the
attributes size of the roots and dry matter content

Expanding (5) we obtain:

(6) V; = BOFSP+ S \WFSP+aR, + ;HDM;; + 5,MDM ; + B;LSR + SMSR

wheref; andg, are alternative-specific constant for orange ahdeafleshed sweet
potato relative to “none” option respectively, Hpisla dummy variable that equals 1 if
alternativeg has high dry matter content, MO a dummy variable that equals 1 if
alternativg has medium dry matter content, LS&a dummy variable that equals 1 if
alternativeg has large sized roots, and MS&a dummy variable that equals 1 if
alternativg has medium sized roots and 0 otherwise, respegtivel

The parameters in equation (5 and 6) are obtaigeddximizing the log-
likelihood function shown in equation (4). Consusi&/ TP for K" attribute is the price
difference that would make the indifferent to chaingthe K attribute from one level to

another level. For example, WTP for OFSP relatb/&éone” option is given by:
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@ wrm,, —--

Orange
o

And WTP for WFSP relative to “none” is calculated b

) WITR,, =—%

The marginal WTP (MWTP) for alternative OFSP verdlsSP relative to

“none” option is given by:

© wwre, =27

- o
The utility of the levels “low” for dry matter coemt and “small” for size of the
roots were normalized to zero for identificatioFhus, WTP for alternativeand K"
attribute (medium or high dry matter content andiine or large size of roots) can be
calculated; for example, from (6), WTP for theibtite orange and white high dry matter

(HDM) relative “none” is respectively:

(10) WTR _Aths

Orange-HDM
o

+
(11) WTF\?VhiteLHDM = %

The differences between estimations on equationand@ (10), (8) and (11) were
used to generate MWTP for alternatjvend K" attribute. In this case, for example,

MWTP for both orange and white HDM relative to “lovg’the same and is given by:

(12) MWTFIJ-IDM—LOW = %
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Market share estimates can be obtained simply lygplg the estimated
parameters from (6), along with assumptions alduithoice alternatives and their
prices into equation (3).

Standard errors of the estimated WTP and markee stere estimated using the
parametric bootstrapping method developed by Kkifig&bb, in which 1,000 draws
from the estimated parameter distribution (usiregegbtimates and the Cholesky
decomposition of the variance-covariance matrbQr each draw, WTP (or market
share) was calculated, and the standard deviatientbe draws represents the standard
error of the estimate (Lusk and Schroeder, 200gizat, Carlsson, and Martinsson,
2001).

Welfare Effects of New Product Introduction

Methods to estimate the welfare effects from digcoibice models have been

discussed in many studies (e.g., Hanemann, 1999vianey, 1999)Compensating

variation (CV) is calculated using the formula:
1 2 3

(13) CV= — In> expVy)-In> exp,) |i
j=1 j=1

wherea denotes the constant marginal utility of inconmeg linear utility model is the
estimated coefficient of price or incong, represents the deterministic utility at initial
state or condition, in our case when we have dmtiaditional white-fleshed sweet

potatoes, and/;; is the deterministic utility at the final statehen we have both orange

and white-fleshed sweet potatoes. Thus, the wetfaaege occurs when moving from
the old conditions, where you have only the tradil white varieties to a new situation

where you have both orange and white varietiesogitipe expecte€V is related with
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WTP for improvement and a negative expec&trepresents the willingness-to-accept
(WTA) compensation for deterioration from the addet new situation (Arianto et al.,
2007).

Calculation of Scale Parameters

To determine whether the treatment-variables shovwable 1 affected choices,
one must compare the conditional logit estimatesssctreatments. In such cases, it is
important to control for possible differences inoevariance, which are confounded with
the parameter estimates in discrete choice mo@ielsompare the model estimates, scale
parameters for the joint models representing the sket from the Rural vs. Urban areas,
Hypothetical vs. Non-hypothetical, and models wish without information were
calculated. As previously indicated, this is apartant process that allows one to
determine whether differences in parameters estgreatross data set are because of
differences in variance (i.e. variances or scatofadifferences) or differences in
preferences stated of the subjects (Swait and leoeiviL993).

In this study the scale parameters were deternbgddllowing the procedures
described by Swait and Louviere (1993). First,dhta was separated into treatments
(e.g., real and hypothetical) and the standarditondl logit was estimated for each
treatment. Refer to the likelihood functions frdmese two estimates hgandL,. Then,
all data from one treatment was multiplied by astant (i.e., the scale) and the data was
pooled. The parameters from a conditional logitenestimated on this pooled data and
the likelihood function value was recorded. Thegess was repeated for many different
constants (i.e., scale values) until it was deteeahiwhich scale value generated the

highest likelihood function value from the poolelimates — refer to this statisticlas
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To test the hypothesis that preference paramegetsns f§) are identical across
treatment, while controlling for differences in kgahe following likelihood ratio value
can be calculated:

(12) -2, - (Lit+ Ly)]

whereL, is the log likelihood value for the joint model&fcontrolling for scald,, and
L, are the log likelihood corresponding to a separatdel (1) and (2) respectively. This
statistic is distributeg’ K (M - 1)degrees of freedom, whekeis the number of
parameters in each model, avids the number of the models. If the value in eiguat
(12) exceeds the criticgf, then the null hypothesis that the parametersh@eame
across treatment is rejected implying that thettneat did not influence preference
parameters and we cannot pool the data acrose/thiedatments. The alternative
hypothesis is that the treatment influenced prefsrgarameters. Likewise, a test for
whether the scale parameter is different than anebe carried with a likelihood ratio
test by comparing thie, , the log likelihood value for the joint model aftontrolling for
scale, to the log likelihood function value for joent model in which scales of both

treatments is set to one.
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CHAPTER YV

RESULTSAND DISCUSSION

A choice experiment was carried out in Mozambidehe southern provinces of
Maputo and Gaza, between June-July 2008. Ova&f8lsubjects from urban (190) and
rural (118) areas participated in the study. T&dleports the characteristics of the
participants who took part in this research. Adaay to Mozambique National Census
(INE, 1999), the Mozambique population is predomtiyacomprised of young people
(54% are <20 years old; 40%, 20—64 years old; &ad*H5 years old), with more adult
women than men. Results from our study is sinidahe population, as more than 60%
of participants in both urban and rural areas waymen, with an average age of 30
years. Demographic composition of the sample veagiglly similar across treatments.
The null hypothesis of equality of the gender frerggies and mean age across urban and
rural area cannot be rejected at 5% significaneel.leln sub-Saharan African countries,
the level of education and income is quite difféfen people who live in urban and rural
areas, and this is true in this study. The nutidigesis of equality of education and
income for subjects from urban and rural areasrej@sted at 5% significance level

(table 3).
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Table3. Characteristicsof Participants by Urban and Rural Areas

. _— Region
Variable Definition
Urban Rural  p-valué
Gender % of Male 40.00 36.44 0.5328
% of Female 60.00 63.55
Age Mean Age in years 31.36 29.91 0.1273
(9.44y (7.29)
Education % of participants with No school 2.64 7.4 <0.0001
% of participants with Primary level 25.26 44.07
% of participants with High school 69.47 47.46
% of Undergraduate 2.63 0.00
% of Graduate 0.00 0.00
Income % of participants with less than $500 a year ~ 18.95 69.49 <0.0001
% of participants between $500 to 749 12.63 18.64
% of participants between $750 to 999 10.00 5.93
% of participants between $1,000 to 1,245 13.16  393.
% of participants with more than $1,250 a year 2@5. 2.54
How often do you  Frequently (%) 30.26 40.68 <0.0001
eat sweet potato  periodically (%) 37.89 54.24
per month? Rarely (%) 26.84 5.08
Never (%) 5.01 0.00
Most important Origin (%) 1.58 1.36 0.4042
sweet potato Price (%) 26.63 34.92
attribute Appearance (%) 23.79 11.86
Color of Pulp (%) 48.00 51.86
Number of 190 118

participants

2p-value for the null hypothesis of equality of meawl &requencies along the regions, calculated froamtel-
Haenszel Chi-Square test.
®Numbers in parenthesis are standard deviations.

The general characteristics of the participantsftbe table 3 reveal that the

majority of the subjects eat sweet potato at leasé a month, and individuals in rural

areas tend to consume sweet potato often. Anotipartant aspect considered in the

study was subjects’ perceptions about the most itapbattribute of sweet potato. Apart

from dry matter content, the most important atti@suto consumers is the color of the
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pulp. This was true in both urban and rural araasghe null hypothesis of equality of the
frequency in stated attribute importance acrossviioeregions cannot be rejected at 5%
significance level.
Resultsfrom the CE

Summary statistics associated with the 9 choieeb subject made between
orange, white, and the “none” options by treatnagatpresented in table 4. In general,
participants from urban and rural areas chose riéwege option much more often than the
white option. However, subjects from rural arelasse the “none” option much more
than participants from urban areas.

Table4. Choicesbetween Orange and White Fleshed Sweet Potatoes by Treatment

Urban Rural

Choice With Without With Without
Option Information Information Information Information

';]'32 Hyp" '}']3; Hyp '}']3; Hyp '}']3; Hyp
Orange 53.0% 62.1% 43.7% 41.1% 57.3% 37.8% 41.7% 37.7%
White 22.4% 20.8% 30.6% 39.2% 14.9% 26.8% 30.5% 31.3%
None 246% 17.1% 25.7% 19.7% 27.8% 35.4% 27.8% 31.0%
Number of —5, 44 45 47 32 30 28 28

participants
Visualf/incentivized or Non-hypothetical Scenario
PHypothetical or non-visual Scenario
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As expected, participants in the treatments witbrmation about the nutritional
value of sweet potato chose the orange option megeently than participants in the
treatments without information and this is alse@tfor both urban and rural areas.
Conversely, the white option was chosen more iraitns where information about
nutritional value of sweet potato was not providddhese outcomes suggest that people
with information are more likely to choose the ggawarieties and those who do not
have information are more prone to choose whitetias in detriment to the orange
varieties.

Although in treatments with information the difface between the percentage of
responses in visual/incentivized and non-visualkitiygtical scenarios is relatively
greater than in situations without information,rthes no a clear trend with regard to the
effect of hypothetical vs. visual/incentivized @mhypothetical conditions. However, in
urban areas, the percentage of participants wheecti® “none” option was greater in
the vsual/incentivized treatments than in the higptital, and in the rural area, the
opposite happened, as the percentage of partisighnbsing the “none” option was
grater in the hypothetical scenarios than in theImgpothetical.

Conditional Logit Estimates

The results of the general conditional logit mo@&lLM) estimation fitted to the
pooled data set are presented in table 5. Fordfat@mparison and discussion,
disaggregated estimates from segmented urban asdsaimples are reported as well.
Likelihood ratio tests indicated that there weresigmificant differences in scale across

the Urban and Rural models, and as such a relstale value is not reported in table 5.
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Table5. Conditional Logit Estimatesby Area

. Region
Independent Variable Joint Urban Rural
Variables
Price -0.09* -0.10* -0.08*
(0.017 (0.02) (0.02)
Large sized roots (LSR) vs. Small -0.07 0.33* -0.68*
(0.07) (0.10) (0.13)
Medium sized roots (MSR) vs. Small 0.34* 0.42* 0.27
(0.10) (0.13) (0.17)
Roots with high dry matter content (HDM) vs. 3.79* 3.46* 4.66*
Low (0.13) (0.15) (0.26)
Roots with medium dry matter content (MDM) 2.22* 2.12* 2.75*
vS. Low (0.13) (0.14) (0.26)

Orange fleshed sweet potato (OFSP) vs. None  5*0.7 -0.39 -1.56*
(0.17) (0.20) (0.32)
White fleshed sweet potato (WFSP) vs. None ¥.54 -1.18* -2.39*

(0.19) (0.23) (0.35)
Summary statistics

Number of observations 2772 1710 1062
Number of participants 308 190 118
Log Likelihood (LL) -2026.00 -1249.00 -727.85
Pseudo R 0.33 0.34 0.38

*Statistical significant at 0.05 level.
MNumbers in parentheses are standard errors.

In general, the model performance, as measurédebyseudo Rof 0.33 for the
pooled sample, 0.34 for the urban, and 0.38 foruha sample, indicate a good'fit
According to Louviere et al. (2000), a pseudar&hged between 0.2 and 0.4 is
correspondent to an’Rf 0.7 to 0.9 in ordinary least squares (OLS) nimdAs
expected, the coefficients of price were foundembgative and significant in all models,
meaning that options with higher prices were ldggyl to be chosen as compared to

options with lower prices. Although this resulinsuitive and perhaps unsurprising, it is

! We also estimated a Multinomial Probit Model (MN®jich relaxes the II1A assumption (the LL for the
pooled data was equal to -1997). Despite therdiffee in LL values between MNP and CLM, the
parameters estimates from these two models aresimrhar, and as a result we proceed with the more
parsimonious CLM.
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important to note that this finding suggests thaults pass at least one test of internal
validity. Further, given the education and litgréevel of many of the participants, it
was not a foregone conclusion that rational respomuld be obtained.

Table 5 shows that the coefficients associated harthe sized roots (LSR) vs.
small root sizes are negative and significantliermural area. For LSR, this result is an
indication that the roots with small size are, @mgral, more preferred than the LSR.
Another result is readily evident: the positivgrsficant and relative high coefficients of
high dry matter (HDM) indicates that of dry mattentent is the most important attribute
to the subjects’ utility of consuming sweet potatodhe coefficients for OFSP and
WESP relative to the “none” options are both negatin part, as a result of the
importance of dry matter. That is, for optionshwidw levels of dry matter content,
people frequently selected the “none” options, ltaguin a negative coefficients of the
orange and white alternatives in the model. Moneartant is the relative comparison of
the coefficients for OFSP and WFSP, which sugdest holding constant other factors,
OFSP is more highly preferred than WFSP.

Table 6 reports the results of likelihood ratistéeconducted to determine whether
model parameters were significantly influencedipyhe area of data collection (urban
versus rural), (ii) incentivized and presentatibmomts (non-visual/hypothetical versus
visual/incentivized or non-hypothetical), and (the effect of health information (with
versus without information). To carry out the $este estimated six separate models
equivalent corresponding to the two-levels for ¢hireatment variable and compared the

respective log-likelihood functions to the pooledalset controlling for potential
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differences scale. Table 6 shows that we aretabigiect the hypothesis of the equality
of parameters across each of paired treatmentis lavvthep-value=0.05 or lower.

Table6. Likelihood Ratio Testsfor Effect of information, Real-M oney Payments,
and Area

LL? for LL for  LL for Joint v
Test Scale \1odel (1) Model (2)  Model  statisic O Pvalue
Urban (L)vs. g9, 104900  -727.85 -2026.00 9830 8  <0.0001
Rural (2f
Hyp (Ifvs. ) 53 100000  -1014.00  -2026.00 2200 8  0.0049
Non-Hyp (2)
With Info (1)

vs. No Info (2§ 1.23 -964.06 -997.83 -2021.00 118.20 8 <0.0001

L= Log-likelihood

Pp-value for the null hypothesis of equality of theetparameter$s(= p,) and scale factors or error
variancesf;= ) in the model 1 and 2.

“Model which the date set is assumed to have a peateneter equal to 1 unit.

These results suggest that we cannot pool thefidamadifferent treatments, as
the null hypothesis of equality of parameter actosatments is strongly rejected at any
standard level of significance. Specifically, th@sitcomes indicate that the area or
region (rural or urban), information (with or witl) and the visual/incentivized or
hypothetical scenarios each significantly affeaciacchoices among sweet potato options.
As expected, consumers with deficiencies in knogdeabout the nutritional value of
sweet potatoes exhibited different choices or pegiees in relation to those that were
exposed to information. Also, consumers exposéldwisual/incentivized scenarios,
that is, those who were confronted with the treatisievhich involved the use of real
roots as sample, articulated differently their prehces compared to those who were
only shown hypothetical scenarios. Having establisthat choices were affected by all
treatment variables, table 7 report results seplgrédr each treatment combination. As
mentioned earlier, it is evident that the dry mattantent is the most important attribute

observed in all treatments as indicated by thetfattthe parameter coefficients for this
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attribute were positive, statistically significaarid relatively higher than other attributes
in the choice experiment.

For example, in case of the urban-with informatsual/incentivized treatment,
chooses potato with high dry matter yields 4.14engility than a potato with low dry
matter content. By contrast, medium root size amtyeases utility by 0.52 as compared
to roots with small size. Similar comparisons wather attributes indicate that dry
matter content has a larger effect on utility tttzatt of other attributes, and this is true for

all treatments.
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Table7. Conditional Logit Model Estimates by Treatment

Urban Rural
Independent Variable With Information Without Information With Information Withouifdrmation
Incent®  Hypothetical Incent.  Hypothetical Incent. Hypothetical Incent. Hypothetical
Price -0.11* -0.09* -0.12* -0.09* -0.11* -0.15* -0.02 -0.08
(0.03f’ (0.04) (0.03) (0.03) (0.06) (0.06) (0.06) (0.05)
Large size -0.25 0.46 0.26 0.94* -0.86* -1.10* -1.08* -0.08
(0.21) (0.26) (0.20) (0.21) (0.30) (0.27) (0.29) (0.28)
Medium size 0.52* 0.63* 0.18 0.58* 0.61 0.68* -0.60 0.51
(0.26) (0.33) (0.25) (0.25) (0.37) (0.33) (0.45) (0.37)
High dry matter content 4.14% 4.04* 3.32% 3.19* 3.82% 5.96* 6.12* 5.36*
(0.35) (0.36) (0.30) (0.28) (0.42) (1.03) (0.72) (0.65)
Medium dry matter content 2.81* 2.39*% 1.91* 1.87* 2.08* 4.14% 3.80* 3.05*
(0.35) (0.36) (0.27) (0.25) (0.41) (1.03) (0.71) (0.63)
Orange sweet potato -0.8 -0.1 -0.41 -0.80* -0.10 -2.80* -2.47* -2.58*
(0.46) (0.45) (0.39) (0.40) (0.59) (1.12) (0.79) (0.75)
White sweet potato -2.09*% -2.01* -0.79 -0.79 -2.37* -3.19* -3.13 -2.80
(0.51) (0.54) (0.43) (0.43) (0.63) (1.13) (0.87) (0.78)
Summary statistics
Number of observations 468 414 405 423 288 270 252
Number of participants 52 46 45 47 32 30 28 28
Log Likelihood -304.60 -239.09 -320.59 -313.35 -181.23 -175.03 -151.69 -164.61

*Statistical significant at 0.05 level
#Incent.=Visual/incentivized treatment
® Numbers in parentheses are standard errors
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Another way to compare magnitude of the coeffigagatto calculate WTP
estimates. Total and marginal WTP for all sevemnbaites were computed for each of
the eight models shown in table 7. The mean WTdP9%npercent confidence interval
are presented in table 8. The findings indica&¢ tihe total WTP for orange varieties
relative to none option is greater than the totdiRNor white varieties in all real
treatments in study. This result can be easilyicoed by the positive marginal WTP
for orange relative to white-fleshed sweet potatneseven out of eight models.

Recall that the first objective of this study wasletermine WTP for OFSP vs.
WEFSP. As hypothesized, holding constant othelbats constant, the date indicate
consumers are willing to pay much more for orartge twhite-fleshed sweet potatoes
varieties. These findings suggest that the equalithe prices for OFSP and WFSP
observed in the marketplace is not directly linkethe color of the pulper se but is

due to other factors associated with the crop.
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Table8. Willingness-to-Pay by Treatment

Urban Rural
Variables With Information Without Information With Inforntian Without Information
Visual/Incent  Hypothetical Visual/lIncent.  Hypothetical Visualktkent. Hypothetical Visual/lncent. Hypothetical
Total WTP
Orange vs. -7.42 -1.11 -3.39 -9.34 -0.97 -18.90 -141.15 -32.32
none [-15.72, 1.13] [-11.16, 9.35] [-9.72,3.11] [-18.25, 0.07] [-11.22,10.03] [-33.22, -4.66] [-225.68, -51.19] [-50.33, -13.77]
White vs. none -19.45 -22.81 -6.61 -9.12 -21.99 -21.55 -178.57 -35.21
[-28.63,-10.08] [-35.62, -10.63] [-13.59,0.51] [-19.21, 0.72] [-33.61, 10.65]  [-36.36, -7.17] [-269.87, -79.63] [-54.15, -16.24]
Marginal WTP
Orange vs. 12.02 21.69 3.22 -0.22 21.02 2.64 37.42 2.89
white [9.06,15.30]  [17.17, 26.30] [0.74, 5.75] [-3.56, 3.21] [15.90, 25.77]  [-0.33, 5.80] [10.73, 64.33] [-2.40, 8.55]
Large vs. small -2.30 5.19 2.13 10.92 -8.03 -7.47 -61.43 -1.03
size [-6.05, 1.29] [-0.55, 10.78] [-1.11,5.23]  [6.16, 15.47] [-13.30, -2.67]  [-10.97, -4.00] [-92.65,-29.26]  [-7.71, 5.38]
Medium vs. 4.79 7.17 1.49 6.73 5.68 4.58 -34.54 6.41
small size [0.09, 9.75] [0.03, 14.99] [-2.45,5.78]  [1.22, 12.61] [1.05, 12.67] [0.18,9.12] [-81.11,17.92]  [-2.16, 15.92]
High vs. low 38.43 45.92 27.65 37.01 35.49 40.41 349.69 67.19
dry matter [32.36, 45.08]  [37.99, 53.62] [22.54, 32.56] [30.49, 43.30] [28.42,42.92]  [26.88, 53.92] [269.48, 422.24]  [51.10, 82.64]
Medium vs. 26.10 27.11 15.85 21.69 19.31 27.97 216.80 38.19

low dry matter  [19.57,32.50]  [19.12, 34.36] [11.19, 20.13] [15.79, 27.14]

[11.26, 26.11]

[14.14, 41.79)]

[131.94, 290.72]

[22.40, 53.24]

&/isual/lncent.2Visual/incentivized treatment.

PWTP values are calculated from the coefficientsimmodels in table 6, and the values are measudd per Kilogram (1$=24MT).
“Numbers in brackets are 95% confidence intervaiutaled using the Krinsky-Robb bootstrapping method
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One of the objectives of this study was to detaanhe effects of the specific
crop attributes such as dry matter content angittesof the roots on consumers’ WTP
for sweet potatoes. As previously mentioned, dayten content is the most important
sweet potatoes’ attribute. This finding is reifed by WTP statistics reported in table 8,
which indicates that the marginal WTP for high wsriow levels of dry matter content is
very high in all treatments in study. The highaste in the choice scenarios was 15
MT, and the subjects demonstrated that they are Wiide as much as this price to
obtain varieties with high level of dry matter cemt. Further, marginal WTP for high
dry matter content relative to low dry matter caonitie almost twice compared to
marginal WTP for the color of the pulp, and thisriee whether the participants were
provide with information about the quality of th@ots or not. For example, in the
treatment rural-with information-visual/incentivizemarginal WTP for orange versus
white is about 21 MT per kilogram of sweet potatd anarginal WTP for high versus
low dry matter content is about 35 MT, differing &yactor of 1.7. The same situation is
true in the treatment urban-with information-vidiradentivized, where the difference
between the values of WTP for dry matter contedttae pulp color is by a factor of
about 3.

Thus, the hypothesis that consumers are WTP mot@dber levels of dry matter
content is strongly supported by the data. Theselts suggest that dry matter content is
a key factor that contributes for the price eqydigtween the orange and white-fleshed
sweet potatoes. If the traditional white varietiase high dry matter content, and being
sold at similar price as the new orange varietigls igh nutritional value, then, means

that dry matter differences between white and aggaiatoes is more important than
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differences in nutritional value. That is, oravgeieties do not compete well with the
traditional white varieties in terns of dry mattemtent. Hence, policy makers and plant
breeders should realize that the nutritional bénefi OFSP will only be realized, when
one first meets consumers’ demands for dry mattetenit. To illustrate, table 9 shows
predicted market shares between OFSP and WFSO sederal different scenarios
where dry matter content varies. Results fromet&thow that the probability the
individual would choose orange (0.49) or white {0.&arieties is about the same when
the prices of both orange and white are the santew&en orange varieties have medium
dry matter content, but white varieties have higWh €ontent (Scenario 1). This scenario
in some way represents current conditions in thiketplaces in Maputo and Gaza.
When the level of dry matter content is improvemhirmedium to high, the probability of
choosing orange (0.78) and white (0.22) increasasatically different (Scenario 2).
Table9. Sensitivity Analysison changesin Dry Matter Content and Prices of OFSP

and WFSP, using Estimates from Urban Areas, with Information and
Visual/incentivized Scenario

Variable Scenario 1 Scenario 2 Scenario 3 Scenario|4
Orange White Orange White Orange White Orang¢hite

Price 12* 12 12 12 20 12 20 12
Root Size Med Med| Med Med| Med Med Med Med
High Dry Matter - High | High High - High | High High
Medium Dry Matter | Med - - - Med - - -
OFSP Orange - Orange - Orange - Orange -
WESP - White - White - White - White
g;}g?geg/j)ﬂafket 049 051| 078 022 029 071 061 039

*Prices in MT/Kg, ($1=24MT)
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In scenario 3, the price of OFSP was increased fit@drio 20 MT/Kg, with
medium level of dry matter content for orange aigth fior white, the probability the
individual choose orange is 0.29 and is 0.71 foitavhA higher price with lower levels
of DM content is clearly disadvantageous for ORS8N if people have information on
nutritional value of OFSP. Scenatrio 4, shows, haxethat even if OFSP are priced
higher, that if DM content was improved to highe ghrobability the individual would
choose orange (0.61) is greater than that of chgasghite (0.39). These scenarios
further demonstrate the importance of improving@hé content of OFSP is the variety
is to be successful.

In relation to the size of the roots, marginal WfoPmedium sized roots relative
to the small is generally greater than marginal V¥GiRhe large versus small sized roots
(table 8). In fact, we found some negative valfemarginal WTP for large versus small
sized roots. For instance, subjects from urbaa, angbmitted to the treatments with
information and visual/incentivized, revealed ttinty were willing to pay more 2.30 and
8.03 MT per kilogram for small sized roots insteddarge roots. Accordingly, in terms
commercials, varieties that yield medium sizeds@e more preferred and likely than
large sized roots.

Effect of Information

Another objective of this study was to asses®ffext of information about the
nutritional value of OFSP on WTP estimates andipted market shares. Since 2000,
the year of the effective introduction of these nanieties of sweet potatoes in
Mozambique, the government and their partners paw@oted the variety by

disseminating information on their nutritional valand the consequent impact on the
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public health. Thus, it is important to determimgether such information actually
affected behavior. To accomplish this objectiwdjscts were randomly assigned to one

of two treatments - either with or without infornmat on nutritional value of sweet

potatoes.
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Figure2. Marginal WTP (MT/Kg) for Treatmentswith and without Information,
Calculated from the Visual/incentivized Scenariosin the Urban Area,
(AUSD=24MT)

The results indicate that providing informationtbe health benefits of OFSP
did, in fact, increase consumers’ WTP for OFSPtirdao WFSP. In fact, as confirmed
by the likelihood ratio tesyf=118.2;p<0.05) in table 6, in general, treatments with and
without information provided different outcomegy(fre 2). In relation to the color of the
pulp, both results in table 8 and 10 reveal thasomers value orange more than white

varieties when information is provided. For exagppésults in table 10 show that in

urban areas, if consumers are provided with inféionaon nutritional value of OFSP,
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most would choose orange (78%) as compared to \(2&26&) varieties. When health
information is not provided, the share choosing BF&Is from 78% to 60%. In rural
areas, the need for health information is even melevant as compared to urban areas,
as most would choose orange (91%) as comparedite (@80), and when health is not
advertised, the share choosing OFSP decrease®fr#imo 66%.

These results indicate a greater need to contirmukimg on the promotion of new
varieties of orange-fleshed sweet potatoes, as manyiduals appear unaware of the
health benefits. However, it is important to reuag that one must consider the cost of
additional education. In this regard, the effdanformation on marginal WTP for
OFSP, as shown in tables 8, while positive, is nmidiis could be a result of the fact
that some people are already informed of healtlefitsras a result of the promotional
campaigns carried out by the government and paitngs such, there may be a positive,

but diminishing value to additional information.
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Table 10. Predicted Market Shares (%) for Orange and White-Fleshed Sweet Potatoes

Urban Rural
Variables With Information Without Information With Information Without Information
Visual/Incent  Hypothetical Visual/lncent. Hypothetical Visual/lncent. Hypdtiet Visual/lncent.  Hypothetical
OFSP 0.78 0.87 0.60 0.50 0.91 0.60 0.66 0.56
[0.73, 0.84] [0.82, 0.91] [0.52,0.67] [0.42,0.57] [0.85,0.94] [0.49, 0.70] [0.55,0.76] [0.45, 0.66]
WFSP 0.22 0.13 0.40 0.50 0.09 0.40 0.34 0.44
[0.16,0.27] [0.09, 0.18] [0.33,0.48] [0.43, 0.58] [0.06, 0.15] [0.30, 0.51] [0.25,0.45] [0.34, 0.56]
&/isual/lncent.2Visual/incentivized treatment.

®The market shares are calculated under the assamthtit the average price of sweet potato is 12kiITIUSD=24MT), the roots have medium size, and the

dry matter content is high.

°Numbers in brackets are 95% confidence intervialtated using the Krinsky-Robb bootstrapping mdtho
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Differences between Visual/incentivized and Non-visual/Hypothetical Settings
To test for the hypothetical bias, different sebgeresponded to the treatments

under non-visual/hypothetical and non-hypothetscainarios are considered as
visual/incentivized treatments. The likelihoodaaest §*=22.0,p<0.05) presented in
table 6 indicates that we can reject the hypothbsisthe coefficients from the treatments
under non-visual/hypothetical and visual/incengdzcenarios are equal, and this result
is consistent with the majority of empirical stugliesing private goods (Lusk and
Schroeder, 2004; List and Shogren, 1998). Howelespite the difference, the
magnitude is not as large as that observed in stodies (figure 3). For instance, Lusk
and Schroeder (2004) found that on average, sshjerh hypothetical treatments
overstated their total WTP by a factor of about arl also List and Gallet (2001), in a
summary of twenty-nine experimental studies reve#lat average participants

overstated their WTP in hypothetical scenarios bgceor of 3.

Model Without Information (URBAN) Model With Information (RURAL)
(1$=24MT) (1$=24MT)
50 45
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Figure 3. Marginal WTP for Non-visual/hypothetical and Visual/incentivized or
Non-hypothetical Treatmentsin Situationswith and without I nfor mation
Respectively
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Results from this study (table 8) indicate thaktwerage, subjects from urban
areas overstate their total and marginal WTP lactof of about 1.4, hence, relative
small as compared to the average obtained fronr sthdies. However, it is difficult to
draw any generalizable results about this treatreffatt; sometimes WTP is higher in
the non-visual/hypothetical treatment and sometimiedower. Indeed, for each of the
paired columns shown in table 5, if we take therat WTP from the non-
visual/hypothetical treatment to the WTP from tieual/incentivized treatment, we find
the average value across all attributes and lataiabout 1.01.

At this point, it is important to mention that iamse situations, we found relative
higher values of welfare measures in visual/inegzed scenarios as compared to the
hypothetical ones, something against to the orgliresults in these situations. This
situation is more common in the treatments in rarahs. In fact, as pointed out by
Ehmke, Lusk, and List (2008) in one study conduatediger, cultural effects might be
behind these kinds of outcomes, as they founduthidite other locations in the US and
Europe, the direction of hypothetical bias actuflipped in Africa. Furthermore, as
mentioned earlier, despite the significance oratlerage values, the difference between
the values of total and marginal WTP (table 8) uradtual and hypothetical scenarios is
not economically large. And this situation is alefiected on the values of the predicted
market shares in table 10. For example, in taplen8er the scenario rural-with
information, the average value of marginal WTPHgh versus low dry matter content,
under the visual/incentivized treatment is 35.49(28.42, 42.92) and for the

hypothetical is 40.41, Cl (26.88, 53.93), and eafcihe average values can match either
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the confidence interval for visual/incentivizedhypothetical scenarios, such is the
proximity between the average values.

Although this study do not allow formal conclusiaimut the precise magnitude
of hypothetical bias, in the way that previous s8adlid by using real-money to pay for
the randomly drawn choice set, it at least giveesarformation about the hypothetical
bias which may be associated with an experimengghatology.

In summary, the results from the visual/incengdand hypothetical scenarios
were found to be significantly different, howeveire difference is not as big as expected,
and also there is no a clear pattern betweenwhigypes of situations, that is, we found
some scenarios with visual/incentivized values tgirethan hypothetical and vice versa,
suggesting that the employment of either visuadtmivized or hypothetical is context-
specific.

Welfare Effects of Introduction of Orange-Fleshed Sweet Potatoes

This section calculates the consumer surplus sffesulting from the
introduction of OFSP. In particular, we comparastaner surplus in the traditional
scenario with only white varieties to the new ditiawhere we have both white and
orange-fleshed sweet potatoes, and identify WTiRdwee from the new to the old
scenario. In particular, the welfare change framdld to a new situation for each
subject was obtained by calculating the compengataniation, illustrated in equation 11

in the methodology chapter.
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Table 11. Estimated welfare change from the traditional white to a new situation
with orange and white varieties (M T/Choice Occasion)

Urban Rural
Scenarios/Region  jith Without With Without
Information Information Information  Information
Visual/lncentivized 12.5% 6.36 18.81 57.37
Hypothetical 21.28 7.19 5.47 9.43

%Welfare are calculated under the assumption tleafterage price of sweet potato is 12 MT/kg
(LUSD=24MT), the roots have medium size, and tlyentitter content is high

Overall, results in table 10 indicate that thereegains in welfare from
introduction of orange-fleshed sweet potatoes énftlod system. Assuming the non-
hypothetical treatments with-information as basearfhparison, results indicate that
consumers from the rural areas (MT 18.81 per chagcasion) derive higher benefits
from the introduction of orange-fleshed sweet mmatthan those from the urban area
(MT 12.51 per choice occasion), and this situatias expected as people from rural
areas are more likely to consume sweet potatoeke (8, particularly because of the
relative shortage of alternative products and ine@onstraints as compared to
consumers from urban areas.

Then, the hypothesis that the proportion of welfgams in urban areas will be
relatively higher than the gains from consumertherural areas is not totally supported
by the data of study, and this is an indicatior tha fact of living in rural areas does not
pull back people to pay more for sweet potatolaites.

We rely on the outcomes of this study and detegrtlie aggregate welfare
change as described by Lusk, Norwood, and Prid@gp To arrive at aggregate welfare

changes, we must identify the number of choice siooa sweet potatoes consumers face
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in ayear. To do so, we have to find the potemtmbunt of sweet potato consumed and
the percentage of consumers who certainly woulddoset potatoes. The per-capita
consumption of sweet potatoes is assumed to be abdwg/person/year (Steyn, 2003),
and that the projections of national populationZ007 is about 19 million individuals,
40% of them living in urban areas (INE, 1999). ®e, projected total amount of sweet
potato consumed is 304 million kilograms (19*16)156 of that consumed in urban
areas and 182.4 in rural areas. We know from talbheat nearly 40% of consumers in
rural areas purchase or consume sweet potatoesaomeek. In urban area this is about
30%. Then, 422 million choices (i.e., 121.6/0rBurban areas and 456 million choices
(i.e., 182.4/0.4) in rural areas could be maded@72 Thus, when consumers are
informed about the nutritional values of sweet fu#a the welfare from introduction of
OFSP can be translated to MT 5,529.42 million (12422) in aggregate benefits in
urban areas. The same is true for rural areasf@sned consumers will face welfare
gains per choice occasion of about MT 18.81, yigJdin aggregate benefit of MT
8,577.36 million (18.81*456).

It is important to note that these predictionstased on national figures, and one
might want to desegregate this outcomes to a pe@tior district levels. Also, these
figures can alter if the per-capita consumptioadgisted to the provincial or district
context. We used the welfare gains per choicessonagenerated from Maputo and
Gaza to estimate the aggregate welfares becausetthie provinces resembles a bit of
what normally happens throughout the country imteof sweet potatoes’ production,

consumption and commercialization. Independerftth® assumptions one could made,
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the introduction of orange-fleshed sweet potatnegerases the welfare gains to the
society.
Implications of the Study

The results of this study provide space to dramesonplications, particularly
from the valuation method and agribusiness poini@# in Mozambique.

First of all, the information elicited in CE car bffectively used to determine
consumers’ perceptions of value in the contexteMetbping countries, and this is true
whether OFSP or other new crop product featuresaodved. In general, the findings
of this study indicate that OFSP are more valuad WFSP, and this is consistent with
those results found in traditional sensory evaturaind consumer acceptability of OFSP
conducted in Tanzania (Tomlins et al., 2007), antlozambique (Andrade and Ricardo,
1999).

Secondly, although the visual/incentivized or inypothetical treatments were
not designed to be strictly comparable in the viray they would be in an normal context
were money was physically involved, results froms 8tudy suggest a careful treatment
of hypothetical bias in developing countries, asame cases, values from hypothetical
settings were positive and higher than visual/itiweaed or non-hypothetical scenarios,
and this situation is in light of the findings frdghmke, Lusk, and List (2008).

Thirdly, results of this study strongly suggesgteafect and direct association
between high dry matter content, medium sized rantsconsumers’ preference for
OFSP. Thus, from agribusiness standpoint in Mozqnd) it is important for plant
breeders to focus on improving and selecting paleity varieties with high level of dry

matter content, as consumers are willing to pay sighificant premium for OFSP if this
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attribute is satisfied. The WTP information, thhegicted market shares and the
compensating welfare information suggest that O8i8fild move to a commercial
production. However, such a decision will be pagdn accurate knowledge of costs,
and most important, whether the investments costdevrecovered.

Lastly, the effort made by stakeholders in invegtmresearch and development
of OFSP needs to be continued, as welfare gains fimving these varieties are
extremely optimistic. Indeed, such is a great ipidé of these varieties, that investments
in crop breeding and awareness programs shouldrdggaously supported in
Mozambique.

Limitations and Future Resear ch

The limitations of this study should be observedanjunction with the
implications of the research.

First of all, the CE was conducted in Maputo and&g@rovinces we consider
represent most of the sweet potato consumers. tdayas chosen because of its
diversity in culture and food habits, and Gazaras af the most important provinces in
terms of production and consumption of sweet petatdiowever, prudence is required
in dealing with results from this study, as Mozaquia is vast and multicultural and we
are not sure that all ten provinces are strichresented in our sample.

Secondly, perhaps one of the most important limomadf the study is that the
visual/incentivized and hypothetical settings weog strictly comparable in the way that
they would be in a normal framework were moneyhgsically exchanged. As pointed
earlier, this situation was imposed because of wheney was involved, most of the

participant started to direct their choices thigkabout gains or winning from the
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choices they were making, thereof introducing afatoise in the collected data. To
minimize this situation, the money involved in tieal scenarios was exchanged by the
equivalent of sweet potato roots. Therefore, arutesearch, special in Africa,
addressing this issue, will be helpful in determgnio what extent this behavior affects
the values elicited in CE.

Thirdly, although the correlations between somelattes did not seriously affect
the results of this study, to determine separdbtadyeffects of each attribute on each
variety, we assumed that preferences for pricepthaiter content, and size are
independent of variety. As normal in this contéxture studies should properly address
this assumption by using a design that providesptet® orthogonal attributes between
and within choice alternatives.

Fourthly, as pointed out in the section on welfamplications, the predicted
welfare gains were calculated taking into accondidators and assumptions about sweet
potato, as for example the per-capita consumptisiwe know, in general, the system
of data collection in Mozambique still need somediastments to reflect a more realistic
idea of the events occurring in the agriculturaktse Thus, all reasonable precautions
must be taken in discussing this issue.

Finally, the study shows that consumers are wiltongive a premium to OFSP as
result of their nutritional value. However, thidlweffectively take place if varieties with
high dry matter content are available. It is impattto change the current image and
perceptions about OFSP, that is, the customergalgerand history associated with low
dry matter content. Generally speaking, even dipbe are aware of something nutritious,

they sometimes prefer to buy items based on the tasome traditional attributes, and
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the findings of this study support this point odwi Therefore, there is space for future
studies, particularly in examining the perceptibtezambicans have of the image and
awareness of the OFSP, by using in this case dosmvelere the taste or palatability test

is considered as base of comparisons.
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CHAPTER VI

CONCLUSIONS

This study investigated how consumers value tbenmng OFSP relative to the
traditional white varieties in Mozambique. Thedstwompares discrete choices from
conditional logit model, using data generated loh@ice experiment with eight
treatments representing scenarios under rural dsahwareas, with and without
information on sweet potatoes’ nutritional valuasd visual/incentivized and
hypothetical framework. Welfare measures for swpe¢atoes’ specific attributes were
estimated, and a number of inferences can be made.

Firstly, the values of total WTP for orange vagstrelative to none option were
found to be greater than the total WTP for whitgetges in seven out of eight treatments
in study. Accordingly, the marginal WTP for OFS&tsus WFSP were positive in those
treatments. Under information-visual/incentivizegsarios, the marginal WTP for
orange versus white varieties in rural area (MT02)Lwas nearly twice the marginal
WTP in urban area (MT 12.02), indicating a relaiiwportance of OFSP in rural areas,
and at the same time suggesting a more vigoroestith and promotion of these

varieties in urban areas.

55



Secondly, among the attributes in study, the dritenaontent was the most
valued, accounting for about 75% of consumersitytibr sweet potatoes. And this
situation is almost the same in all eight treatmémsstudy. Under information-
visual/incentivized scenarios, the marginal WTPHigh versus low dry matter content
(MT 35.49) in rural area was nearly similar to tharginal WTP in urban area (MT
38.43), indicating a relative stability of thisrditite in both rural and urban areas.
However, on average, the values of marginal WTHhigih dry matter content were
almost twice compared to marginal WTP for the coliathe pulp in both treatments with
and without information. Therefore, price differesdetween orange and white varieties
are more likely to take place if the requirementsdry matter content are fulfilled as
compared to the color of pulp.

Thirdly, if the level of dry matter content in badhange and white varieties is set
to be high, them varieties of OFSP will generaghhialues of market shares. In
conditions of high dry matter content, nearly 70Bthe predicted market shares will be
more likely to be allocated to OFSP. Again, thkigaf the orange color will be
reflected in terms of price differential if the etres have satisfactory levels of dry
matter content.

Fourthly, the size of roots was also considereanaisnportant qualitative
attribute. Results from this study suggest thaits with small to medium size are far
preferred to roots with large size. This is als@lable result for the crop breeders,
suggesting that the process of evaluation andtsaheaf varieties must also start to look

at the aspects related with the morphology of todsr
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Fifthly, values of welfare estimates under sethiwalth information of sweet
potatoes were, in general, significantly differeroin those generate under scenarios
without health information. Thus, results fromstetudy strongly suggest that consumers
without proper information on the benefits of OR&R be willing to pay relative fewer
values for these varieties, and as result, coraidieisegment of sweet potatoes’
consumers would choose white varieties in detrinoe@FSP.

Sixthly, responses from treatments under visuadtivized and hypothetical
scenarios were significantly different, and thisegssistent with majority of empirical
studies using private goods. In general, resut® fthis study indicate that consumers
from urban areas overstate their total and marWillP by a factor of about 1.4;
however, this factor is relative small as compaced factor of about 3, found in the
majority of studies involving private goods. Irraliareas, some values of welfare
measures were high in visual/incentivized than biypiical scenarios, reviving the
hypothesis the employment of either visual/incaméid or non-hypothetical and
hypothetical settings is context-specific. Thoug¥erall, actual scenarios generate more
consistent and stable information.

Finally, results from the compensating variatiosgly indicate that there is a
welfare gain from changing from the old or tradiib situation with only white varieties
to a new situation with both orange and white age Again, these results are
extremely dependent on the levels of dry matteteadn Thus, data from this study show
that when consumers are informed about the nutativalues of sweet potatoes the
welfare gains per choice occasion in urban inciebgeVT12.51, representing about MT

5,529.42 million in aggregate benefits. Also,unal areas, informed consumers will face
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welfare gains per choice occasion of about MT18y&lding an aggregate benefit of

about MT 8,577.36 million.

58



REFERENCES

Adamowicz, W., J. Swait, P. Boxall, J. Louvieredav. Williams. 1997. “Perceptions
Versus Objective Measures of Environmental Quatitg¢ombined Revealed and
Stated Preference Models of Environmental Valuatidaurnal of
Environmental Economics and Managemgat65—84.

Adamowicz, W., P. Boxall, J. Louviere, and M. Walins. 1998. “State Preferences
Approaches for Measuring Passive Use Value: Chexgeriment and
Contingent Valuation.AmericanJournal of Agriculture Economic0:64—75.

Aguayo, V.M., S. Kahn, C. Ismael, and S. Meersh@&k4. “Vitamin A deficiency and
child mortality in Mozambiqué Public Health Nutrition 8(1), 29-31.

Alfnes, F., Guttormsen, A.G., Steine, G., and Kaistad. 2006. “Consumer
Willingness-to-pay for the Color of Salmon: A CheiExperiment with Real
Economic Incentives. AmericanJournal of Agriculture Economid38(4):1050-
1061.

Alpizar, F., F. Carlsson, and P. Martinsson, 200king Choice Experiments for Non-
Market Valuation.” Working Papers in Economics &2, Department of
Economics, Goéteborg University.

Andrade, M. I, and J. Ricardo. 19%®esults of First Round Provincial Trials on the
Evaluation of Nineteen Orange-fleshed SweetpotédodgS Across Fourteen
Different Environments in MozambiquRelatorio Preliminar do Instituto
Nacional de Investigacdo Agronomica (INIA) e o $auh Africa Root Crops
Research Network (SARRNET): Maputo, Mozambique.

Andrade, M. I, Naico, A., Ricardo, J., and Sandraf 2004aCassava and Sweet
potato Yields in Mozambiquknstituto Nacional de Investigacdo Agrondémica
(INIA) e o Southern Africa Root Crops Research Net(SARRNET): Maputo,
Mozambique.

Andrade, M. I, Naico, A., Ricardo, J., and A. Samdo. 2004bEstudo sobre o Impacto
da Disseminacéao das Variedades de Mandioca e Bdtata de Polpa
Alaranjada em Mo¢cambiquénstituto Nacional de Investigagdo Agronémica
(INIA) e o Southern Africa Root Crops Research Net(SARRNET): Maputo,
Mozambique.

59



Arianto, A. P., Braden, J. B., and S. Chattopadh2897. “Who Cares about
Environmental Stigmas and does it Matter? A Lagsgmentation Analysis of
Stated Preferences for Real Estafarierican Journal of AgriculturdEconomics
89(3):712-726.

Cameron, T. A., and M. D. James. 1987. “EstimaWfitliingness to Pay from Survey
Data: An Alternative Pre-Test-Market Evaluation é&adure.”Journal of
Marketing Researcl24: 389-395.

Carlsson, F., and P. Martinsson. 2001. “Do Hypothetical and Actual Willingness to Pay
Differ in Choice Experiments? Application to the Valuation of the Environment,”
Journal of Environmental Economics and Managemént79-92.

CIP: from http://www.cipotato.org/sweetpotataétrieved on 01/12/08

Du Guerny, J. 2002. Agriculture and HIV/AIDS. UNEAHIV/FAO/EASE
International http://www.hiv-development.org/publications/Agrituie.htm
retrieved on 01/16/08.

Ehmke, M. D., Lusk, J. L., and J. A. List. 2008 Hypothetical Bias a Universal
Phenomenon? A Multinational Investigatiohdnd Economic84 (3): 489-500.

Hanemann, W. M. 1999. “Benefit Analysis with Disbe Choice Models,” IWValuing
Recreation and the Environmeetited by Joseph A. Herriges and Catherine L.
Kling. Cheltenham, UK: Edward Elgar, 33—-64.

Hanley, N., Wright, R. E., and V. Adamowicz. 1998sing Choice Experiments to
Value the Environment: Design Issues, Current Bepee and Future
Prospects.Environmental and Resource Econoniit$3—4):413-428.

Huffman, W. E. 2003. “Consumer’ Acceptance of (Resbistance to) Genetically
Modified Foods in High-Income Countries: Effectslabels and Information in
an Uncertain EnvironmentAmerican Journal of Agricultural Economics
85:1112-1118.

[ITA-INIA-USAID. 2005. Relatorio Anual Sobre a Mandioca e Batata-doce em
Mocambique. Multiplicacao, Distribuicdo, Melhorantere Agro-processamento
Instituto Nacional de Investigagdo Agronomica (INb¥d Southern Africa Root
Crops Research Network (SARRNET), Maputo Mozamhique

INE. 1999. Censo 1997: Recenseamento Geral da Populacéo e Habitaly@tituto
Nacional de Estatistica. Resultados Definitivos.

INE. 2001.Censo agro-pecuario 1999-2000. Apresentacdo SundaseResultados —

Quadros e GraficadMaputo, 28 de Agosto de 2001. Instituto Naciatel
Estatistica, Republica de Mogcambique

60



INIA-IITA/SARRNET. 2003a.Cassava and Sweetpotato Production, Processing, and
Marketing in Mozambique. Report of Survey Condurteldine-August 2002
Instituto Nacional de Investigagdo Agronomica (INb¥d Southern Africa Root
Crops Research Network (SARRNET), Maputo Mozamhique

INIA-IITA/SARRNET, 2003bTerminal Report on the Accelerated Multiplicatiamda
Distribution of Healthy Planting Materials of theeBt High Yielding Varieties of
Cassava and Sweetpotato in Mozambique: A DrougthtRimod Mitigation
Activity. Internationalnstitute of Tropical Agriculture, Ibadan, Nigeria.

Jaeger, S. R., and F. R. Harker. 2005. “Consumalugtion of Novel Kiwifruit:
Willingness-to-pay.’Journal of the Science of Food and Agricult8&2519-
2529.

Lancaster, K. 1966. “A New Approach to Consumerari€ Journal of Political
Economyr4, 132-157.

Lin, W., Somwaru, A., Tuan, F., Huang J., and J. Ba06. “Consumers’ Willingness to
Pay for Biotech Foods in China: A Contingent Valoat Approach.”
AgBioForum9(3):166-179

List, J. A., P. Sinha, and M. H. Taylor. 2006. “Using choice experiments to value non-marke
goods and servicesRdvances in Economic Analysis & Poli€2): 1-37.

List, J. A., and C. A. Gallet. 2001. “What Expermig Protocol Influence Disparities
Between Actual and Hypothetical Stated Valudsfironmental and Resource
Economic20:241-54.

List, J. A., and J. F. Shogren. 1998. “Calibratidithe Differences between Actual and
Hypothetical Valuations in a Field Experimenddurnal of Economic Behavior
and Organizatior87:193-205.

Louviere, J. J, and G. Woodworth. 1983. “Design Andlysis of Simulated Consumer
Choice.”Journal of Marketing Resear@0, 350-367

Louviere, J. J., D. A. Hensher, and J. D. Swai@@®&ated Choice Methods: Analysis
and ApplicationCambridge: Cambridge University Press.

Low, J. W., Arimond, M., Osman, N., Cunguara, Bang, F., and D. Tschirley. 2007. “A
Food-Based Approach Introducing Orange-Fleshed Swetatoes Increased
Vitamin A Intake and Serum Retinol Concentratiomsrobung Children in Rural
Mozambique”.The Journal of Nutritiord37: 1320 — 1327.

Lusk, J. L., Norwood, F. B., and J. R. Pruitt. 20@Gonsumer Demand for a Ban on

Antibiotic Drug Use in Pork Production®merican Journal of Agricultural
Economics88(4):1015-1033.

61



Lusk, J. L., and F. B. Norwood. 2005. “Effect ofieximental Designh on Choice-Based
Conjoint Valuation EstimatesAmerican Journal of Agricultural Economics
87(3):771-785.

Lusk, J. C., and T. C. Schroeder. 2004. “Are Ché&gperiments Incentive Compatible?
A Test with Quality Differentiated Beef SteaksAmerican Journal of
Agricultural Economic$6 (2):467-482.

Lusk, J.L., and D. Hudson. 2004. “Willingness-totfizstimates and Their Relevance to
Agribusiness Decision MakeReview of Agricultural Economi@&6:152-169.

Lusk, J.L., L.O. House, C. Valli, S.R. Jaeger, Modve, J.L. Morrow, and W. B. Traill.
2004. “Effect of Information about Benefits of Baahnology on Consumer
Acceptance of Genetically Modified Food: Evidenaar Experimental Auctions
in the United States, England and Fran&aifopean Review of Agricultural
Economics31:179-204

Lusk, J.L. 2003. “Effects of cheap talk on Consumiiingnessto-pay for Golden-rice.”
American Journal of AgriculturdEconomic85(4):840-856.

Mazuze, F. M. 2004 “Analysis of Adoption and Protime of Orange-fleshed Sweet
Potato: The case study of Gaza province in Mozan@dJi¢MS Thesis diss.,
Michigan State University, 82-90). from
www.aec.msu.edu/fs2/mozambique/output_report_Opedbretrieved on
01/12/08.

McCluskey, J. J., Ouchi, H., Grimsrud, K. M., and. TWahl. 2003. “Consumer
Response to Genetically Modified Food Productsaped.”Agricultural and
Resource Economics Revied: 222-231.

McFadden, D. 1974. “Conditional Logit Analysis otilitative Choice Behaviour”, in P.
Zarembka, edFrontiers in EconometricdNew York: Academic Press

Ministério da Saude (MISAU). 200Bquérito Nacional sobre a Deficiéncia de
Vitamina A, Prevaléncia de Anemia e Malaria em @¢ias dos 6-59 meses e
Respectivas MaeReparticdo de Nutricdo, Instituto Nacional de Satkgputo,
Mocgambique.

Morey, E.R. 1999. “Two Rums Uncloaked: Nested-Lagitdels of Site Choice and
Nested-Logit Models of Participation and Site Cledidn J. A. Herriges, and C.
L. Kling, eds.Valuing Recreation and the Environme@heltenham, UK:
Edward Elgar Publishing, pp. 65-120.

Moon, W., and S. K. Balasubramanian. 2003. “Williegs-to-pay for Non-biotech Foods
in the U.S. and U.K.The Journal of Consumer Affaigs(2):317-339.

62



Murphy, J. J., P. G. Allen, T. H. Stevens, and D. Weatherhead. 2005.”A Meta Analysis of
Hypothetical Bias in Stated Preference Valuati@nVironmental and Resource
Economics30, 313-25

Nalley, L. L., Hudson, D., and Greg Parkhurst. 20@®nsistency of Consumer
Valuation under Different Information Sets: Expeemtal Auctions with Sweet
Potatoes.Journal of Food Distribution ReseardY (3): 56-67.

Steyn, N. P., Nel, J. H., and A. Casey. 2003. “8daoy Data Analyses of Dietary
Surveys undertaken in South Africa to Determinealifood Consumption of the
Population.”Public Health Nutrition6, pp 631-644.

Swait, J. and J. J. Louviere. 1993. “The Role ef fitale Parameters in the Estimation
and Use of Multinomial Logit ModelsJournal of Marketing Resear@0: 305-
14.

Tomlins, K., Ndunguru, G., Stambul, K., Joshua,Mgendello, T., Rwiza, E., Amour,
R., Ramadhani, B., Kapande, A., and A. Westby. 208&nsory Evaluation and
Consumer Acceptability of Pale-fleshed and Orangehtd Sweet potato by
School Children and Mothers with Preschool Childrdournal of the Science of
Food and Agriculture37:2436-2446.

Tsou, S. S., and L.T Hong. 199he Nutrition and Utilization of Sweet Potato
Sweet Potato Technology for the*Zlentury. Edited by Hill A. W. et al.,
Tuskegee University, Alabama.

Umberger, W. J., and D. M. Feuz. 2004. “The Useafsfnof Experimental Auctions in
Determining Consumers’ Willingness-to-pay for Qtyabifferentiated
Products."Review of Agricultural Economic6 (2) :170-185.

Van Jaarsveld, P. J., Faber, W. M., Tanumihardj@.S_.ombard, C. J., and S. J. A.
Benade. 2003rhe Efficacy of Orange-fleshed Sweet Potato to dwgi/itamin A
Status ofChildren 5-10-Years of Ag€&inal Report to the Micronutrient Initiative.

Woolfe, J. A. 1992Sweet Potato, an Untapped Food ResouG@mbridge University
Press. Cambridge. US. pp 41- 45.

63



APPENDICES

Appendix 1. Information given to the Participants prior to respond the
Questionnaire

In this interview, you are asked about your prefees for 9 different scenarios
involving orange and white-fleshed sweet potat@h&zf the 9 scenarios is described by
three attributes: a) price (Mt per kilogram), wikinee levels, 7.5MT, 10MT, and 15MT,
b) dry matter content, also with three levels, higledium and low, and c) size of the

roots, comprising large, medium and small levels.

Dry Matter Content:

= Potatoes with low dry matter content, result inhigh moisture content (which are
moist flesh when cooked)

= Potatoes with medium dry matter content are those in between low and high dry
matter

= Potatoes with high dry matter content, result inlow moisture content (which
have dry, starchy, firm flesh when cooked)

Size of Potato:

Size Weight () Diameter of the root
Small(S) Less than 150g (0.33Ib) Less than 4.5cm or 1.8in
Medium(M)  Between 150g and 300g (0.33lb<M<0.67lb) Betweé&amh.(1.8in) and 8cm (3.1in)
Large(B) Greater than 300g (B>0.67Ib) Greater than 8crirgB.

Source: USDA SR20 on NutritionData.com
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Appendix 2. Nutrition Message on Orange ver sus White Sweet Potato

Orange fleshed sweet potato is a good source amiit A, C, natural sugars and
carbohydrates. Because of that, regular consumpfitimese varieties can help improve
your health. People with Vitamin A deficiency arenm susceptible to develop infection
because their immunologic system becomes very agaksult of lack of Vitamin A.
Other can develop blindness, and occasionally stanesee the development of their
body affected, and this situation is especiallastbphic in children. Vitamin A is
indispensable in particular for children, becailmzd are in the process of growing. Also
pregnant and women in lactation, are in especiad ié Vitamin A to help the
development of the babies. There are other exdatmirces of vitamin A, including
vegetables, fruits, and fish with deep orange ok deeen color. Despite its high level of

carbohydrate (sugars), white sweet potato is poarce of Vitamin A.

Nutritional Factson 100g, of cooked, baked in skin, without salt

Orange Sweet Potato (Serving Size 100g) White Sweet Potato(Serving Size 100g

Amount per serving

Calorie 90

Amount per serving

Calorie 93

Calories from fat 1 Calories from fat 1

% of Daily value % of Daily value

Total fat Og

0%

Total fat Og

0%

Saturated fat Og

0%

Saturated fat Og

0%

Trans fat

Trans fat

Cholesterol Omg

0%

Cholesterol Omg

0%

Sodium 36mg 1% Sodium 10mg 0%

Total carbohydrate 21g 7% Total carbohydrate21g 7%
Dietary fiber 3g 13% Dietary fiber 2g 9%
Sugars 69 Sugars 1g

Protein 2g Protein 3g

Vitamin A 384% Vitamin A 0%

Vitamin C 33% Vitamin C 16%

Calcium 4% Calcium 1%

Iron

4%

Iron

6%

% Daily Values are based on a 2,000 calorie dietiraily values may be higher or lower depending

on your calories needs

Source: USDA SR20 on NutritionData.com
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Appendix 3. Choice Experiment Scenarios

Orange Sweet Potato

White Sweet Potato

Scenarios Dry Dry
Price SIR:f)itcs)f Matter Price SFE)% t(;f Matter

Content Content

1 7.5 Small Medium 15 Large High

2 7.5 Medium High 7.5 Small Low

3 7.5 Large Low 10 Medium Medium

4 10 Small Low 15 Medium Low

5 10 Medium Medium 7.5 Large Medium

6 10 Large High 10 Small High

7 15 Small High 15 Small Medium

8 15 Medium low 7.5 Medium High

9 15 Large Medium 10 Large Low
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