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Assessing Consumer Willingness to Pay
for Value-Added Blueberry Products
Using a Payment Card Survey

Wuyang Hu, Timothy Woods, Sandra Bastin, Linda Cox,

and Wen You

This study offers insights on consumer acceptance and willingness to pay for three value-
added blueberry products. A modified payment card approach was used. The analytical
framework adopted allows the researcher to attach straightforward economic interpretation to
the estimated impacts of willingness to pay factors. Results show consumer socio-economic
characteristics are important determinants but play different roles depending on the products.
Information on health benefits may also be important. However, it is found that outside in-
formation or consumer self-stated awareness of blueberries’ health benefits have different
impacts. These impacts may function as substitutes rather than complements to each other.
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The U.S. value-added agriculture was estimated
to be worth $80 billion in 2002 (Erickson et al.,
2004) and this sector was anticipated to continue
growing at the rate of about 7% a year (Arno,
2005). All 50 states in the United States have
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established various forms of programs specifi-
cally designed to facilitate the development of
value-added agriculture (Roe, 2005). These pro-
grams may include quality and safety guarantees
(Carriquiry and Babcock, 2007; Hu, Woods,
and Bastin, 2009; Lapan and Moschini, 2007),
functional food traits creation (Giannakas and
Yiannaka, 2008; Singletary and Morganosky,
2004), and product traceability and identity
preservation (Hobbs, Bessell, and Kerr, 2006;
Huygen, Veeman, and Lerohl, 2004). Producers
also pursue direct marketing strategies (Baer and
Brown, 2006; Ellerman, McFeeters, and Fox,
2001) and forward integration through producer
organizations or cooperatives (McKee, 2006;
Puaha and Tilley, 2003).

Currently most of the value-added strategies
allow producers to capture a greater share of
consumer expenditures. The effectiveness of
those strategies relies on the understanding
of consumers’ perception of visible product traits
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(e.g., packaging, color) and awareness and
knowledge of intangible benefits, such as health
or nutritional values (Ehmke et al., 2008; Lusk
and Parker, 2009). Information plays a vital role.
However, there is paucity in research to under-
stand and differentiate the impacts from con-
sumers’ prior knowledge and information given
exogenously. Are these two different sources of
information both important in consumer pur-
chasing decisions? If so, do these sources have
equal impact on consumption? Would their im-
pact be complimentary to each other? The first
contribution of this research is to explicitly ad-
dress the development of effective value-added
strategies through examining influential factors
in consumer’s purchasing decisions including
impacts of health information exposure and con-
sumer prior health knowledge.

Using survey data collected in Kentucky,
we focus on three new value-added blueberry
products: blueberry herbal tea, blueberry basil
vinegar, and blueberry syrup. Most past studies
on horticultural products focused on fresh items
(e.g., Smith, Huang, and Lin, 2009). Thus the
second contribution of this research is to offer
a view on the less examined processed, multi-
ingredient products. While the efficiency of ag-
riculture production has greatly improved over
the past several decades, farmers only receive
less than 10% of consumer’s overall expendi-
tures on food and this percentage is expected to
continue shrinking (Ellerman, McFeeters, and
Fox, 2001). Commodity prices typically change
very little, while variations in the value of pro-
cessing can be large (Cowan, 2002). In addition
to reducing waste fresh products, for farmers
developing and processing the end products
themselves, values created in this process will
return as farmers’ profit. This could be particu-
larly important for small-sized producers.

We examine whether the three new products
considered will receive enough consumer sup-
port to warrant profitable production in Ken-
tucky. Consumer preference and willingness to
pay (WTP) for these three products are elicited
through a modified payment card contingent
valuation method proposed by Hu (2006). Un-
like conventional payment card questions, the
modified approach allows respondents to state
a true zero as their WTP. We then adopt an
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analytical framework that offers a more direct
interpretation of the estimated parameters than
what has often been applied in the literature,
thus, making it our third contribution. Follow-
ing the new product development literature, we
also match consumer WTP with various con-
sumer characteristics to determine the proper
segmentation of consumers in order to inform
effective marketing strategies (Sumberg and
Reece, 2004).

Implications of results from this research
are not limited to blueberry products or within
Kentucky only. The insights gained from our
results are useful for illustrating the importance
of marketing research in (new) value-added
product production planning, testing, promotion,
merchandizing, and pricing strategies develop-
ment. The same method and analysis adopted in
this study can be readily extended to other prod-
ucts in other states or countries.

The Survey and Data

In the United States, blueberries are convention-
ally produced primarily in New England (wild
lowbush varieties), New Jersey, the Northwest
states, and Upper Midwest areas (highbush vari-
eties). Kentucky producers have only recently
realized the potentials of blueberries. Blueberries,
while still produced on small acreages, and pri-
marily for local fresh markets, are the third most
popular berry crop in Kentucky following
strawberries and blackberries (Ernst and Woods,
2004). While fresh market blueberries bring
decent returns, it is not practical to target the
entire yield exclusively at the fresh market.
Quality, harvest timing, and market seasonality
considerations make the development of value-
added blueberry products particularly interest-
ing to growers.

To elicit consumer WTP for the three blue-
berry products, we conducted an in-store survey
in the state of Kentucky, between May and
September 2007. The survey was funded by the
University of Kentucky New Crop Opportunity
Center. The survey period coincided with in-
season blueberries on the market. This allows
consumers to have a better conceptual connec-
tion with these new products since many of them
have consumed fresh or processed blueberry
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products, or seen these products on display in
stores during this time.

In each grocery store, a table or booth was
set up where shoppers were intercepted and in-
vited to participate in the survey. After the sur-
vey, respondents were debriefed about how the
data collected might be used and each received
a $5 gift card from the store. Major advantages of
conducting an on-site survey include fast sample
collection process and a relatively high response
rate. In this context, response rate is defined as
the percentage of individuals who agreed to par-
ticipate in the survey over all individuals ap-
proached (Lessler and Kalsbeek, 1992). Although
a precise measure is difficult to record, based on
our estimate, the overall response rate in our
surveys was well above 50%.

Potential drawbacks associated with an in-
store survey may typically be linked to mod-
erator bias and sample selection bias. To reduce
possible moderator bias, faculty and students
from University of Kentucky conducting the
survey met regularly to ensure everybody gave
the same interpretation of the survey instruments
and used the same approach when intercepting
shoppers. Typical protocols for on-site surveys
were followed, such as allowing only one in-
dividual among a group to fill out the question-
naire. Each survey site team included at least
one faculty member. To mitigate sample selec-
tion bias, the sampling plan stretched over mul-
tiple locations and time frames. Stores carrying
mostly groceries in four locations in Central and
Northern Kentucky were visited. These locations
were mostly in urban/suburban areas with one
rural location. In choosing survey days and times,
an effort was made to ensure each visit to a store
covered both morning and afternoon, and survey
visits were spread across weekends and weekdays.

Table 1 presents demographic and other
characteristics of consumers in our sample. The
overall sample size is 604. Sample representa-
tiveness can be established by comparing statis-
tics of key variables with the state of Kentucky’s
general population. The sample is quite rep-
resentative except for the household income
category: the annual household income sample
average is higher than the state average ($51,760
vs. $40,299). Female shoppers were also over-
represented in the sample, but females are in
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general more likely to be involved with grocery
shopping.

To limit the response burden and to ensure
each survey question received sufficient attention
from respondents, WTP questions were presented
to each respondent to elicit his/her WTP for only
two of the three blueberry products. The two
products were randomly selected and the asso-
ciated WTP questions were then presented to
respondents. As a result the active sample sizes
used to estimate WTP for the three products
were different: 372 for tea, 412 for vinegar, and
395 for the syrup. Descriptive statistics of these
sub-samples are also presented in Table 1 and
are very close to the overall sample suggesting
the randomization was executed appropriately.

The survey questionnaire was initially de-
veloped as a result of focus group discussions
and was pre-tested prior to implementation. It
contained three sections, designed to be com-
pleted within 4 to 8 minutes by each respondent.
The first section collected information about the
respondent’s household food expenditure, past
blueberry purchasing experience, and future
consumption intentions. The last section asked
for consumer demographic information and the
general health status of his/her family members.
The second section presented respondents with
the WTP questions. In this section, an adapted
payment card approach was used. Appendix 1
presents the elicitation questions used for blue-
berry herbal tea and blueberry basil vinegar.
Questions for blueberry syrup shared the iden-
tical format to blueberry basil vinegar except
that respondents were asked to compare blue-
berry syrup to the common alternative, maple
syrup. Following suggestions of the cheap talk
literature (Cummings and Taylor, 1999), re-
spondents were reminded to make decisions as
close to their otherwise actual preference as
possible.

The payment card WTP elicitation approach
was initially developed by Mitchell and Carson
(1989) to address survey bias in evaluating WTP
toward public environmental and resource pro-
jects. Most previous studies have used the pay-
ment card method to measure respondent WTP
for public goods (e.g., Brox, Kumar, and Stollery,
2003), but Hu et al. (2006) and Hu (2006)
adopted this approach in the context of food
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products. The payment card approach, unlike
the referendum type of questions, allows re-
spondents to choose the amount that best re-
flects the maximum price they would like to
pay for a product. Since the number of values
offered in a payment card survey is limited, this
approach does not face the boundary issue
challenging open-ended WTP questions.

Care was taken in the design of the payment
cards used in this study so that the conventional
payment card approach was modified to better
suit this study: Values of possible price inter-
vals were listed directly under the WTP ques-
tion rather than on separate cards. Additionally,
a reference price interval was given to respon-
dents, showing the prevalent market price ranges
of some similar products to each of the three
products respectively.! Furthermore, since the
products examined in the study were food items,
no prior expectation about consumer prefer-
ences between the new product and the alter-
natives in the market exists. Therefore, the offered
payment card value ranges covered a wider scale:
from far below market average price to much
higher than the market average. Finally, unlike the
conventional payment card method, the survey
offered respondents an option to indicate that they
do not wish to pay any positive amount for
a product. This design allows researchers to cap-
ture true stated zero prices instead of inferring
zero prices from the data.

Since prices are directly related to package
size, actual products or prototypes were presented
to respondents. These products were manufac-
tured by the University of Kentucky food science
lab and were professionally packaged into the
standard package size. Respondents were en-
couraged to visually examine the actual products
but no tasting was permitted. During the survey,
most consumers checked the packaging and in-
gredients labeling of the actual products while
filling out the questionnaire.

I'Giving the reference price range may possibly
generate reference price effects or the start point bias
(Hu et al. 2006). However, since the price range given
was merely a reflection of existing market prices, these
biases are expected to occur in an actual market
regardless. Further research may investigate the refer-
ence price effect in a payment card context.
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Nutrition research documents that blueberry
is a rich source of antioxidants and have consid-
erable health benefits (U.S. Highbush Blueberry
Council, 2002). To examine the role of the health
benefits knowledge in the WTP determination,
respondents were asked “are you aware of any
health benefits of blueberries in addition to the
general merits associated with being a fruit?”
Statistics in Table 1 indicate that more than 70%
of the respondents said yes, meaning they were
aware of some health benefits at the time of the
survey. Before respondents enter the WTP ques-
tions, the survey split the sample into two groups:
the treatment group was offered additional in-
formation stating the health benefits of blue-
berries; the control group was not offered the
information. This allows one to test whether and
how nutrition information and nutrition percep-
tion may affect a respondent’s WTP individually
or jointly. The health benefit statement given
during the survey was as follows: “Blueberries
are among the fruits with the highest antioxidant
activity. There is growing evidence that blue-
berries are an important part of a healthful diet.
Antioxidants may protect the body against the
damaging effects of free radicals and the chronic
diseases associated with aging. Blueberries nat-
urally contain antioxidants such as Vitamins C
and E, anthocyanins, and phenolics.”

Willingness to Pay Elicitation

Suggested by economic theory, a straightforward
analysis is to simply regress the stated card
values on various explanatory factors. This ap-
proach treats the stated card values as the true
WTP. Cameron (1987) showed that this hedonic
type of analysis is generally not efficient and
misses the important notion that the chosen card
values only reflect the lower bound of a re-
spondent’s WTP. An alternative approach is to
model WTP through a random utility framework.
Since the WTP for each of the three products can
be analyzed by the same approach, to reduce
notation complexity, the following discussion
suppresses product categories. Suppose the in-
direct utility associated with individual i making
a choice of a blueberry product can be written as:

(1) V,':B,'X(X+ (M, 7B,'*WTP,’)OCM+Zaz+€,'
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In the above expression, B; is an indicator var-
iable; B;=1 if the product is chosen by individual
i and B;=0 if it is not chosen. X represents in-
dividual characteristics (i.e., demographics and
socioeconomic variables) and « is a vector of
unknown parameters associated with factors
in X.

The first term on the right side suggests that
consumption of blueberry products affect in-
dividual utility through personal characteris-
tics. This is consistent with the demand theory:
variables in X may only matter in individual
(ordinal) utility when they are jointly consid-
ered with specific consumption behavior. M; is
individual i’s income and WTP; is the individual’s
true willingness to pay for the product. o, is an
unknown parameter associated with these mon-
etary variables. Note that in this case, WTP; is
a variable that is known to the respondent but
not to the researcher. This assumption is the
key difference between the random utility ap-
proach and the hedonic analysis. The interac-
tion term B;*WTP; is subtracted from income
suggesting that when the individual decides
to purchase a blueberry product, the price paid
for the product decreases the utility. Vector Z
represents all other composite goods that may
affect utility and otz is the associated unknown
parameter vector. Finally, e; is an independent
and identically distributed random (iid) noise
term indicating that the researcher cannot mea-
sure V; precisely.

Consider the utility function in Equation (1);
individual i will choose to purchase a blueberry
product, only if the marginal utility gained from
consumption is the same as the utility reduced
due to the price paid. In other words, the indi-
vidual will make the purchase if V;(B; =0) =
V:(B; = 1). After substituting B; = 0 and B; = 1
into Equation (1) respectively and equating the
two states, individual i’s WTP can be written

a52:

X(!"‘El'

2)  WIP;, =
) .

2 Strictly speaking, the error term in Equation (2) is
the difference between two error terms. To simplify
presentation, we did not change the notation.
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In a payment card question, if individual i chose
a card value Cy as the highest acceptable price,
the true WTP lies between card value Cy and the
next card value Cy41(Cry; > Cy). In a proba-
bilistic term, this relationship can be ex-
pressed as:

(3) P(Ck < WTP; < Ck+l)

Substitute Equation (2) into Equation (3) and
Equation (3) can be re-written as:

(@) P((oyCr — Xat) < ;< (0 Cry1 — X))

If one knows the distribution of ¢;, the above
probability can be evaluated. Assuming e; fol-
lows a standard logistic distribution®, the WTP
probability can be written as:

P(Ck < WTP; < Ck+1) = L(O(Mck.H — XOL)

where L is the standard logistic distribution
function.

Following the same principle, if the respon-
dent would be willing to pay zero or require to be
compensated for choosing a blueberry product,
the probability of the WTP is:

6) P(WTP; < C;=0) = L(0oyC; — Xat) = L(—Xa)

where C; is the lowest value reflected by a pay-
ment card question, which in our case is zero.
Following the same logic, if the respondent selects
the highest card value as the acceptable price, the
underlying probability that the true WTP is at
least as high as this card value is:

(1) P(Cy < WTP;) =1 — L(0y;C), — Xav)

where C), is the highest card value offered in a
payment card question. Joining Equation (5) to
Equation (7), the final log likelihood function
for the WTP, LL, is consistent with previous
studies (e.g., Cameron, 1987) and can be expressed
as:

3Other distributions may also be used, such as
a normal distribution. Hu (2006) showed little differ-
ence between using either a logistic or a normal
distribution. The logistic distribution has been chosen
because it has slightly better tolerance to extreme
values.



Hu et al.: Willingness to Pay for Blueberry Using Payment Card

249

® L= EN: <w, In(L(—Xa)) + Ziwk In(L(0ty; Crsy — Xear) — L(0ty Cy, — Xar)) >

+wyIn(1 — Loy C, — Xav))

where w;, wi, and wj, are indicator variables
which equals one when the lowest, the k-th, and
the highest card value is chosen by individual 7,
otherwise zero.

Results

Although treating self-stated payment card
values as a respondent’s actual WTP may not
reveal the true underlying WTP spectrum, the
distribution of card values chosen by respondents
for each product offers a view of the general
spread of WTP. Table 2 presents the frequency
of the chosen card values. For each product, the
actual count and percentage of each value chosen
are reported. The value that received the largest
count across all three products is zero. This is
typically expected in studies about food or envi-
ronmental products (e.g., Cameron and Huppert,
1991). The zero bid value captures those who
would not be consumers of these three blueberry
products. The highest card frequency for blue-
berry herbal tea appeared at $4.10 (11.6%) with
$3.10 following closely (11.3%). For blueberry
basil vinegar, the most frequently chosen nonzero
card value is also $4.10 with 10.2% of the re-
spondents. The spike of card value frequency for
blueberry syrup occurred at $3.85, representing
12.7% of the sample.

Determinants of Willingness to Pay

Table 3 reports the estimation results of the
WTP function for each product. All three
models are strongly significant. Variable PAY-
CARD corresponds to parameter o, in Equa-
tion (1). It is significant and has the expected
positive sign under all products. This suggests
that respondents in this study were sensitive to
the price they pay for blueberry products. Notice
in Equation (1) that since what the price re-
spondents would pay for a product is subtracted
from their income, each additional dollar increase
in price will decrease the utility by o, This is
consistent with the notion that price has a negative

impact on utility. Cameron and Huppert (1991)
adopted a similar payment card survey approach,
but their empirical model specification is quite
different. They directly parameterize the WTP
function and the o, parameter was specified as
the standard deviation of the WTP. As a result, in
their work, o, is a nuance parameter to be esti-
mated and has no direct economic interpretation.
Although the model used in this study is mathe-
matically equivalent to Cameron and Huppert
(1991), the benefit of establishing individual ran-
dom utility functions allows researchers to attach
economic interpretation on 0.

The rest of the parameters given in Table 3
correspond to elements in vector e. Variable
INFO (respondent received health information
statement) is not significant in blueberry herbal
tea and blueberry syrup models but is positively
significant in blueberry basil vinegar model.
This suggests that when holding other factors in
the model constant, additional information ex-
posure on unique health benefits of blueberries
is only effective in boosting the purchase of
blueberry vinegar. Variable AWARE is positive
for both blueberry vinegar and syrup. This in-
dicates that holding other factors in the model
constant, when consumers were aware of the
health benefits of blueberries, they were more
likely to pay for these blueberry products.* The
positive impact of such awareness to the utility
and WTP is greater than the exogenously given
information (variable INFO, which is insignifi-
cant under blueberry syrup) for both products.
This suggests that compared with consumer self-
evaluated knowledge of such benefits, informa-
tion given has much less impact on consumer
utility and their WTP.

4It may be possible that consumers who have
bought these products were more likely to be aware
of the health benefits. While this causality is interest-
ing, it is beyond the scope of the current study with the
current dataset. In addition, since all three blueberry
products examined are not commonly seen on the
market yet, we expect the possibility of such a reverse
relationship to be small.
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Table 2. Frequency of Chosen Payment Card Values

Blueberry Herbal Tea

Blueberry Basil Vinegar

Blueberry Syrup

Card Value Count Percentage (%) Count Percentage (%) Count Percentage (%)
0 61 16.4 69 16.7 67 17.0
1.1 — — 14 3.4 9 2.3
1.35 — — 13 3.2 2 0.5
1.6 17 4.6 10 2.4 2 0.5
1.85 12 3.2 29 7.0 13 3.3
2.1 10 2.7 24 5.8 19 4.8
2.35 13 3.5 19 4.6 16 4.1
2.6 23 6.2 29 7.0 14 3.5
2.85 30 8.1 27 6.6 24 6.1
3.1 42 11.3 40 9.7 31 7.8
3.35 15 4.0 22 53 17 4.3
3.6 28 7.5 12 2.9 39 9.9
3.85 28 7.5 15 3.6 50 12.7
4.1 43 11.6 42 10.2 26 6.6
4.35 9 2.4 7 1.7 13 3.3
4.6 18 4.8 12 2.9 20 5.1
4.85 8 2.2 6 1.5 12 3.0
5.1 6 1.6 3 0.7 7 1.8
5.35 6 1.6 19 4.6 14 3.5
5.6 0 0.0 — — —
5.85 3 0.8 — — — —
Total 372 100 412 100 395 100

Examining how perceived knowledge and
information exposure jointly affect consumer
WTP can shed additional lights in customizing
marketing strategies. The interaction term, AWR-
INFO, captures this potential effect. It is only
significant in blueberry basil vinegar model. The
sign is negative, which means for consumers
who already believed they knew about the health
benefits of blueberries, giving additional infor-
mation on the same topic would generate noise
and therefore discount the positive impact from
these variables. More strikingly, the magnitude
of the coefficient of the interacted term is even
greater than that for variable INFO. This suggests
that consumer utility and WTP is maximized
when they are aware of the health benefit, but
if these consumers are given more information
on the health benefits, the increase to their utility/
WTP will not be as high.

Literature on information, conflict, and con-
sumer perceptions may help to understand this
result. For example, Huffman et al. (2007) and
Rousu et al. (2007) found that when information
was given from different sources, their impacts

do not necessarily add upon one another and
impact cancellation often occurs. The relation-
ship will be more transparent when the dollar
implications of this finding are discussed. Know-
ing this result, producers and marketers of the
blueberry basil vinegar product should be cautious
in implementing information campaigns. If there
is a way to differentiate consumers based on their
awareness of blueberry health benefits, a more
effective strategy can be taken to target only those
who are not aware of such benefits. It is also
noticeable that not all blueberry product sales
(i.e., the other two products in this study) may be
affected by either the information exposure or
consumer awareness.

Consumer demographic and socioeconomic
characteristics are also found to have important
impact on their utility and WTP associated with
the products. To capture the possible nonlinear
impact of the explanatory variables to consumer
WTP, the square terms of continuous variables
were also included in the analysis. Respondents’
age (variable AGE) had a negatively significant
impact on WTP for blueberry syrup but was
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Table 3. WTP Equation Parameter Estimation Result

Blueberry Herbal Tea

Blueberry Basil Vinegar

Blueberry Syrup

Coeft. SE Coeft. SE Coeft. SE

CONSTANT —4.584%* 2.299 —4.068* 2.137 2.178 1.369
PAYCARD 1.034%** 0.046 1.036%** 0.044 0.993%** 0.044
INFO —0.005 0.329 1.244%%* 0.452 —0.598 0.410
AWARE 0.404 0.356 1.844%** 0.385 0.700%* 0.341
AWR-INFO —0.163 0.388 —1.623%** 0.499 0.696 0.449
MALE —0.119 0.192 0.097 0.186 0.194 0.180
AGE 3.285 3.142 —2.517 3.260 —5.302%* 2.690
AGE2 —5.591 3.450 2.313 3.355 4.105 2.864
INCOME —0.005 0.087 0.236%* 0.100 0.234%%* 0.090
INCOME2 0.002 0.006 —0.011 0.007 —0.013%* 0.006
EDU 8.184%** 3.070 6.097%* 2.742 —0.728 1.679
EDU2 —2.544%* 0.989 —1.697* 0.878 0.559 0.547
FULL 0.205 0.184 0.031 0.244 0.272 0.186
HSIZE 0.672%** 0.244 0.069 0.126 0.581%** 0.224
HSIZE2 —0.076** 0.030 —0.004 0.017 —0.079%** 0.030
CHILD —0.70]%** 0.263 —0.504%* 0.241 —0.143 0.211
MARRY —0.273 0.204 —0.121 0.192 —0.141 0.181
DIAB 0.187 0.211 0.314 0.206 0.022 0.210
HEART 0.140 0.230 —0.086 0.192 0.169 0.217
INDUSTRY —0.065 0.217 —0.094 0.221 —0.553%* 0.262
LL —1110.995 —1216.930 —1181.009

N 372 412 395

*, %% and *** represent significance at the 10%, 5%, and 1% significance levels, respectively.

insignificant on other two products. The square
term of variable AGE is insignificant in all three
product models. This implies that holding other
factors constant, older consumers were signifi-
cantly less likely to pay for blueberry syrup.
Household income level (variable INCOME)
had positive impact on their utility/ WTP under
blueberry basil vinegar and syrup. Variable
INCOME?2 represents the quadratic term of in-
come and it is significantly negative for blueberry
syrup. This suggests that although in general,
families with higher income were most likely to
pay for blueberry vinegar and syrup, there is evi-
dence for diminishing marginal effects of income.

Respondent education level had a positive
impact on the WTP for blueberry herbal tea and
basil vinegar. The square term of education, EDU2
on the other hand, is negative under both products.
Similar to the impact of income on blueberry basil
vinegar, more educated individuals were likely
to pay more for blueberry herbal tea and basil
vinegar, but as education level increased, the
rate of increase in WTP decreased. This similar

type of impact carries on to another continuous
variable representing household size (HSIZE)
under blueberry herbal tea and syrup: larger
families were more likely to pay for these prod-
ucts, but with a decreasing rate as household size
increased. Families with children were less
likely to pay for blueberry herbal tea and basil
vinegar but such a factor was not significant for
syrup. Households with individuals working
in the food industry were likely to pay less for
blueberry syrup. Finally, there were several de-
mographic variables not significant in explaining
consumer WTP. Respondent gender (MALE),
full-time employment status (FULL), and mari-
tal status (MARRY) were all insignificant.
Numerous past studies have shown the re-
lationship between diet and health. It is possi-
ble that individuals with certain diseases may
have different preferences of blueberry products.
Indicators of two types of disease, diabetes
(DIAB) and heart disease (HEART), were also
insignificant. In addition, the same result holds
regardless of sub-groups of respondents (treatment
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or control group). A possible explanation may
be that individuals who have already contracted
those diseases may already know the health
benefit of blueberries. For these three products,
the perceived taste or other ingredients in the
products might not be particularly attractive to
these respondents. Furthermore, Mancino and
Kinsey (2004) found that those diagnosed with
diet-related diseases might not necessarily re-
spond to healthful eating styles or health in-
formation even after diagnosis.

Willingness to Pay Estimates

So far the discussion focused on various factors
that may contribute to the differences observed
in WTP. Table 4 gives the estimated WTP in
dollar values. First, an average WTP is presented
for each product. This average value is calculated
by substituting the estimated o5, and o to Equation
(2) and taking the sample “average” of variables in

Table 4. Estimated WTP

Journal of Agricultural and Applied Economics, May 2011

vector X and zero (which is the mean) for the
error term. If a variable in X is continuous, the
simple mean is used and if a variable is binary
the median is used. The sample average WTP for
blueberry herbal tea, basil vinegar, and syrup was
$3.65, $2.87, and $3.30 respectively. Numbers in
parentheses show the asymptotic 95% confidence
intervals of the mean estimates obtained after a
simulation of 10,000 replications using the ap-
proach described by Krinsky and Robb (1986). It
can be seen that the standard errors are relatively
small compared with the mean WTP estimate.
Since these WTP measures were calculated
based on a representative consumer (at sample
mean/median), they reflect the “average” market
WTP. A typical box of fruit tea bags other than
the blueberry flavor was priced between $3.50
to $4.50 in the market at the time of this study;
the WTP for blueberry tea bags found in this
analysis is close to the lower end. Similarly for
blueberry basil vinegar, the common market

Blueberry Herbal Tea

Average WTP: 3.65
(3.22, 4.08)
Child = 0 Child = 1
3.65 2.97
(3.22, 4.08) (2.46, 3.47)
Blueberry Basil Vinegar
Average WTP: 2.87
(2.34, 3.39)
Child = 0 Child = 1
2.87 2.38
(2.34, 3.39) (1.84, 2.92)
Information, Aware, Aware-Information
111 010 100 000
2.87 3.24 2.66 1.46
(2.34, 3.39) (2.69, 3.78) (1.90, 3.40) (0.56, 2.35)
Blueberry Syrup
Average WTP: 3.30
(2.80, 3.80)
Industry = 0 Industry = 1
3.30 2.74
(2.80, 3.80) (2.10, 3.39)
Aware = 0 Aware = 1
1.89 3.30
(1.18, 2.60) (2.80, 3.80)

* 95% confidence intervals are in parentheses.
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price of a comparable product (apple/cider
vinegar) was between $2.50 and $4.00; the
$2.87 WTP was also close to the lower bound.
For blueberry syrup, the suggested $3.30 WTP
was relatively higher, staying in the middle of
the market price range for a comparable maple
syrup product (priced between $2.50 and $4.00).

If stakeholders would like to develop blue-
berry value-added product strategies, these aver-
age WTP measures offer important information.
These results show that consumer WTP for these
products were not significantly higher than other
comparable products currently in the market. A
cost-benefit analysis should carefully evaluate this
to make sure that the production is profitable.

In addition, results in Table 3 indicate that
various consumer characteristics play impor-
tant roles in predicting WTP. These results can
guide effective consumer segmentation analy-
sis and in turn help develop merchandising and
market positioning strategies for Kentucky mar-
ket. Table 4 gives the impact from binary vari-
ables while Figure 1 presents the estimated WTP
measures by different continuous characteristics.
Although Table 4 suggests that some of the con-
fidence intervals of the WTP measures overlap,
there are still several significant differences across
consumer profiles.

For blueberry herbal tea, Table 4 indicates
that holding other factors at the sample aver-
age, families without children would pay $3.65,
compared with $2.97 for families with children.
Respondent education and size of household had
anon-linear impact on WTP. Suggested by panel
A in Figure 1, when a respondent had 16 years
of education, the respondent would pay close to
$3.70 for blueberry herbal tea, higher than in-
dividuals with either more or less education.
Similarly, in Panel B, when a household had four
members, WTP reached maximum at $3.90 and
when the household got larger, WTP dropped
significantly. For blueberry basil vinegar, WTP
for households without children was $2.87, and
$2.38 for those with children.

Table 4 displays WTP measures based on
other significant variables in Table 3, including
the information variables INFO (given informa-
tion in survey) and AWARE (aware health ben-
efits before survey). Holding other factors at the
sample average, if health information was given
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in the survey and consumers were also aware of
these benefits before the survey (i.e., all three
dummy variables INFO, AWARE, and AWR-
INFO equal one as represented by “111” in Table
4), they would be willing to pay an average of
$2.87 for blueberry basil vinegar. If on the other
hand, consumers were aware of the benefits but
were not given the information in the survey
(represented by “0107), they would be willing to
pay as high as $3.24. This result verifies previous
observation that although more positive informa-
tion does increase consumer WTP in general, the
maximum WTP may not be achieved simulta-
neously at the maximum amount of information.
A more efficient marketing strategy should be
focused on market differentiation.
Nevertheless, Table 4 also shows that if
consumers were not aware of blueberry health
benefits, providing relevant information may
be useful as consumers would be willing to pay
$2.66 when such information was given (“100”)
compared with $1.46 when it was not given
(“000™). In addition to these information vari-
ables, Panel C in Figure 1 suggests that holding
other factors at the sample average, the highest
WTP occurred when the respondent had 18 years
of education. As suggested by Table 3, household
income had a linear impact on WTP. When a
family’s income was higher than $100,000 a year,
WTP would be above $4.00 (Panel D in Figure 1).
For blueberry syrup, Table 4 shows that if
a household did not have any member working
in the food industry, the household would be
willing to pay $3.30 compared with $2.74, when
some members did work in the food industry.
When the respondents were aware of the health
benefits of blueberries, WTP was $3.30 com-
pared with $1.89 for those who were not aware of
such benefits. Given by Panel E in Figure 1, when
household income was around $90,000 a year, the
household would be willing to pay the highest
amount for blueberry syrup at around $3.50.
Panel F suggests again that when a household
had four members, WTP was the highest,
reaching $3.38. Finally Panel G indicates a linear
impact of respondent age on WTP for blueberry
syrup with greater than $4.50 for consumers un-
der 20 and less than $2.00 for consumers over 70.
Based on significant factors reported in
Table 3, Table 5 describes a consumer profile
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Figure 1. Graphic Presentation of Estimated WTP



Hu et al.: Willingness to Pay for Blueberry Using Payment Card

255

Table 5. Consumer Profile with Maximum WTP for Each Product

Product

Consumer Profile

WTP

Blueberry Herbal Tea

16 years of education; 4 people in household;

3.90 (3.34, 4.46)

no children in household

Blueberry Basil Vinegar

aware of health benefits but not subject to

4.52 (3.45, 5.60)

further information labels; $100K annual
household income; 18 years of education;
no children in household

Blueberry Syrup

aware of health benefits; 25 years of age;

4.52 (3.58, 5.46)

$85K annual income; 4 people in household;
not working in food industry

* 95% confidence intervals are in parentheses.

under each product of who would be willing to
pay the highest amount compared with other
types of consumers for that product. The type
of consumer who would be willing to pay the
highest possible, $3.90, for blueberry herbal tea
were those who had 16 years of education with
four individuals in the household but had no
children. The consumers who were aware of the
health benefits of blueberries but were not
given additional information by the producer,
who earned high household income with high
education, and had no children in the household
would likely be willing to pay the highest among
all consumers for blueberry basil vinegar at $4.52.
For blueberry syrup, the type of consumers who
would be willing to pay the highest would be
those who were aware of the health benefits; were
young with mid to high level of income; had four
members in the households; and were not work-
ing in the food industry. Once again, this infor-
mation gives producers a direction to identify the
most lucrative market for their products.

Conclusions

This research contributes to the understanding
of market implications of multi-ingredient and
value-added horticultural products by investi-
gating potential consumer support. Kentucky
consumer preferences and willingness to pay
for three new blueberry products is examined
through a modified payment card survey. This
study adopts an analytical framework that en-
ables the researcher to attach straightforward
economic interpretation to the estimated im-
pacts of willingness to pay factors.

It is found that, on average, Kentucky con-
sumers would be willing to pay positive amounts
for these three products. The analysis clearly
shows that consumer demographic characteristics
play important roles in determining their WTP
for the three value-added products. Some factors,
such as consumer education and income, may have
nonlinear impact on their WTP but some factors,
such as consumer age, exhibit only linear effects.
Meanwhile, consumer family health status indica-
tors, represented by existence of diabetes and heart
diseases, do not show significant impact on WTP.

Another contribution of this study is to ex-
amine the importance of consumer’s product
knowledge and exogenous information in pur-
chasing decisions. It is found that consumers’
self-awareness of the health benefits of blue-
berries and health benefits information given in
the survey each may have a positive impact on
WTP. However, not all three products’ WTP
are affected by information exposure. Further-
more, when both sources of information are
available to consumers, in other words, when
health benefits information is given while con-
sumers already knew some of the benefits, their
impact does not simply add up and the joint
impact (although still positive) may be smaller.
Producers and marketers should be sensitive to
the different impact these two sources of infor-
mation have on consumer WTP. For example, if
producers believe that majority of consumers al-
ready know the health benefits of their products,
they should not repeat the same information to
avoid the cancellation effect.

Understanding the demand aspect of these
value-added products may help producers and
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retailers in their new product development
strategy and provide grounds for a more com-
prehensive analysis of value-added strategies.
For example, although it is found that, on av-
erage, Kentucky consumers would like to pay
for these three products, their WTP may not be
significantly higher than other comparable
products in each of the corresponding product
categories. A careful cost-benefit analysis is
required to assure that the value-added strategy
underlying these products can be profitable.
Given the relatively low WTP, one possible
solution is to lower the cost of production. For
example, rather than pure blueberries, a part of
the ingredients may be substituted by other
cheaper fruits. Certainly, this changes the
product but a similar study like what has been
presented in this article can be used to examine
the WTP. Another approach suggested by this
study is to target specifically customers with
certain characteristics who are most likely to
pay a higher price for these products. For ex-
ample, based on our results, marketers can tar-
get younger consumers to promote blueberry
syrup and higher education level groups to
promote blueberry tea and vinegar products.
Information needed to segment consumer groups
for certain regions may not be readily available
but can be collected through marketing research.
The conceptual approach and research
methods used in this study are not limited to
blueberries or other horticultural products. The
purpose of this analysis is to provide a general
research approach to understand consumers of
value-added products. Minor adjustments to the
survey and estimation method may enable it to be
applied to other value-added agricultural prod-
ucts. Finally, this study offers an exploratory view
of the first step in new product development.
Once the market has established information on
quantity consumed, it may be collected to allow
further marketing research such as estimating
price and income elasticities of these products.
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Appendix 1. Payment Card Willingness to Pay Questions for Blueberry Herbal Tea and
Blueberry Basil Vinegar

Blueberry Herbal Tea

What is the maximum price you would be willing to pay for the following blueberry product:

Blueberry Herbal Tea (24 bags)

For comparison purpose, a box of generic fruit tea bags (24 bags) is typically sold for between $3.50 and
$4.50 in a grocery store. Please indicate your choice (and price willing to pay) below:

[J I do not wish to buy this product.

[J I would like to buy and the maximum price I would pay for it is (please circle):

$1.60 $1.85 $2.10 $2.35 $2.60 $2.85 $3.10 $3.35 $3.60
$3.85 $4.10 $4.35 $4.60 $4.85 $5.10 $5.35 $5.60 $5.85 and above

Blueberry Basil Vinegar

What is the maximum price you would be willing to pay for the following blueberry product:

Blueberry Basil Vinegar (8 oz)

For comparison purpose, a bottle of apple/cider vinegar (8 0z) is typically sold for between $2.50 and
$4.00 in a grocery store. Please indicate your choice (and price willing to pay) below:

[J I do not wish to buy this product.

[J I would like to buy and the maximum price I would pay for it is (please circle):

$1.10 $1.35 $1.60 $1.85 $2.10 $2.35 $2.60 $2.85 $3.10
$3.35 $3.60 $3.85 $4.10 $4.35 $4.60 $4.85 $5.10 $5.35 and above




