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The market for organic products has grown rapidly over the past
decade, and such products are now available not only in spe-
cialty stores but also in large grocery stores, supermarkets, and
big-box super stores. The objective of this study is to estimate
consumer willingness-to-pay for organic foods with varying
purity levels relative to conventional foods and test the power of
socio-economic attributes of consumers to explain the willing-
ness-to-pay premiums for organic food items. The study uses
unique information collected from experimental lab auctions
conducted on 129 adults 18-65 years of age. The commodities
are coffee, maple syrup, and olive oil, which were available in
different organic purity levels. The empirical results show that
consumers are, in general, willing to pay significantly more for
organic than conventional products but not for purity levels
beyond the 95% organic standard set by the USDA. Consumers
who had more education, were a college student, were a mem-
ber of an environmental group, or were from a household with
higher per-capita income were willing to pay significantly higher
premiums for organic relative to conventional products. Given
that it costs significantly more to produce, handle, monitor for
truthful labeling, and display foods with 99% or 100% organic
purity, especially for fruits, vegetables, grains, oilseeds, fresh
meat, and eggs foods, relative to 95% organic products, the
retail market for 100% organic purity is expected to remain
small. Moreover, it seems that social welfare might increase if
100% organic produce were to be eliminated from US retail food
stores.
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nth price auction, food labels, information effects, coffee, olive
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The European Union, Japan, and Canada require organic
food to contain at least 95% organic ingredients. Austra-
lia does not have a national organic standard. A large
share of organic produce sold in the United States con-
tains “at least 95% organic” ingredients, carries the
word “organic” on the food label, and displays the US
Department of Agriculture’s (USDA) “organic” seal.
US food-store sales of foods carrying the “100%
organic” label are small, relative to those carrying the
“organic” label, but data are difficult to obtain. A casual
assessment of organic food products carried by Whole
Foods, a major marketer of organic products, reveals a
low frequency of products carrying the 100% organic
label. One plausible explanation is that consumers are
not willing to pay a significant amount for purity
beyond the 95% organic level.! However, we do not

1. Willingness-to-pay (WTP) by a consumer for a good is best
viewed as the maximum amount that he or she would be will-
ing to pay for the first unit.

know much about consumers’ willingness to pay (WTP)
for higher organic purity levels.

The objective of this study is to measure consumers’
WTP for organic relative to conventional food and for
organic food with different degrees of organic purity; to
test for significant differences; and to test the power of
socio-economic attributes of consumers to explain the
average WTP premium for organic relative to conven-
tional products. The particular food products tested in
this study are coffee, olive oil, and maple syrup. These
products were chosen because they were available
locally in both the conventional and 100% organic ver-
sions and are products of some importance to grocery
store and supermarket shoppers. Moreover, these are
food products where subjects are unlikely to be able to
discern a difference between organic and conventional
versions, or organic versions of different purity levels.
Therefore, these products are good examples of cre-
dence goods (Darby & Karni, 1973).2



Although stated preference surveys and field experi-
ments have been sometimes used to assess consumer
WTP, we chose to use an experimental auction in a lab
setting. See Lusk and Shogren (2007) for a review of
these methods. Laboratory auction markets have the
advantage of a controlled experiment where a market
setting is created such that a subject’s bids reveal their
valuation for real products, and winners must execute
purchases at the winning price. Hence, experimental
auctions are a non-hypothetical valuation method. This
is possible through the use of an exchange mechanism
or type of auction, which creates incentives for subjects
to think about the valuation of the experimental good.

Description of the Experiments

To obtain subjects for the experiments, we advertised in
the area of a major Midwestern university, both in local
food stores and farmers’ markets, and by an e-mail sent
to a list of the university’s employees. The advertise-
ment mentioned the opportunity to participate in a short
experiment on economic decision making with food in
July 2012. Interested parties were informed that subjects
were required to be between 18 and 65 years of age, and
participants would be paid $20. The dates and times of
proposed experiment sessions were also included. Inter-
ested parties contacted us either by email or phone to
sign up for a session time. A total of 129 subjects partic-
ipated in the main set of experiments. Each participant
was in a session containing 12 to 20 individuals.?

2. Coffee, olive, and sugar maple trees are frequently grown on
soils that are deficient in nitrogen, phosphorus, and potas-
sium. In these situations, commercial fertilizer is frequently
applied to increase production and/or quality, e.g., see Wilmot
and Perkins (2004). However, the use of commercial fertilizer
is a prohibited substance under the US National Organic Pro-
gram (USDA, Agricultural Marketing Service, 2000). In addi-
tion, products of different organic purity levels arise when
uncertified organic and certified organic products are co-min-
gled together during harvesting, processing, or handling.

3. Differences in the number of subjects in lab sessions could
affect the size of bids placed. For example, in a fourth-price
auction with known limited supply of the experimental prod-
uct, Umberger and Feuz (2004) found that the “market price”
was affected positively by the sample size. However, this
seems to be largely due to the auction design. For example, a
random nth—price auction is designed to circumvent these
problems, especially when there is no apparent limit on the
supply of experimental product, and price differentials for
similar products rather than price levels are the target of the
econometric analysis.
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All participants came to a central location where
they were first asked to sign a consent form. Upon com-
pleting this form, they were given an ID number to
ensure anonymity, instructions, and an experiment
packet (hereafter packet), and then told to enter the lab.
The participants were then paid $20 and signed a
receipt. By paying subjects for participating in the
experiments, we enhance participation rates and mini-
mize credit concerns and the so-called endowment
effect (Kahneman, Knetsch, & Thaler, 1990; Plott &
Zeiler, 2005).

Sessions were conducted one at a time by one moni-
tor and one assistant. The packet of materials that each
participant received upon entering the lab included
information about experimental products that were to be
auctioned, an explanation of a random nth-price auction,
a quiz on the auction format, and the bid instructions for
each round. In addition to the packet, the session moni-
tor also reviewed all of the information with the partici-
pants.

Participants were then informed by the session mon-
itor that they would be bidding on one unit of each of
three target commodities, only one of several rounds of
biding would be binding, and all bids were to be for
non-negative values. They were also informed that there
would be a practice round using candy bars, but this
would not be binding. Participants were also asked to
refrain from communicating with other participants.
However, subjects were encouraged to direct relevant
questions to the session monitor.

Participants were told that in a random nth-price auc-
tion, each participant places a bid on all auctioned prod-
ucts. Then, bids are collected, ranked from highest to
lowest and assigned a number representing their rank
(i.e., the highest bid is 1 and the 4th highest bid is 4). A
number is then randomly generated from a uniform dis-
tribution between 2 and k, where k is the number of par-
ticipants in the auction. This number # is then the rank
of the price of the winning bid (the nth—price, or the mar-
ket price), and any participant who bids higher wins the
auction. Hence, this auction is different from many auc-
tions in that all participants place bids, and there may be
multiple winners. Participants were also told that their
best strategy was to bid sincerely (a common practice in
such auctions). In all of the rounds of bidding, including
the practice round, participants were told that they could
examine the products before placing bids.

Next, participants were given a hypothetical exam-
ple, which was followed by a short quiz, to test their
understanding of the random nth-price auction. The
monitor reviewed the correct answers and provided
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explanations when questions were raised. The practice
round and an auction of candy bars followed. Partici-
pants came to a table in the front of the lab to examine
the candy bar, and returned to their seat to register their
bid on a piece of paper—a bid sheet. After the monitor
collected all bid sheets, bids were rank-ordered, the ran-
dom nth-price was chosen and winning bids and bidders
were identified. Any remaining questions were
addressed.

Next, the auction turned to the target commodi-
ties—coffee, maple syrup, and olive oil. One unit of cof-
fee consisted of ¥4 pound of whole bean Arabica French
roast, one unit of maple syrup consisted of 250 millili-
ters US Grade A dark amber, and one unit of olive oil
consisted of 250 milliliters cold-pressed extra Virgin.4’5
These commodities were chosen because they are avail-
able locally and carried the USDA’s “100% organic”
label, while many others commodities were not. More-
over, having access to organic products with 100%
organic ingredients is required to circumvent possible
claims of deceiving subjects about the organic content
of auctioned food items. A label of “at least 95%
organic” or “organic” was chosen because this is the
most common organic label marketed in the United
States, and it is the lowest organic purity level that can
display the USDA’s organic seal. In addition, the 95%
threshold is the organic food standard of the European
Union, Japan, and Canada. We chose “at least 99%
organic ingredients” rather than 100% organic ingredi-
ents as our highest purity level because uninformed sub-
jects might be suspicious of a “100% organic” label,
believing that it is unlikely to be factually correct in the
United States due to inadequate segregation of organic
from non-organic ingredients in production, processing,
and handling. In addition, an individual informed about
the USDA’s organic labeling policy might also be con-
cerned.® A midrange value of “at least 97% organic”
label was also chosen. Additional variants in the organic

4. All products were repackaged to eliminate commercial labels,
and the new generic packaging contained only the labels that
were consistent with our project.

5. In situations where a subject asked about maple syrup, the
monitor indicated that maple syrup is a natural sweetening
product made from maple tree sap, and it is similar to honey,
but with a much lower relative viscosity and stronger taste.

6. For example, if a certified organic producer follows his
organic plan, his product can be marketed as “organic” even
if there is contamination with non-organic ingredients exceed-
ing 5% (USDA AMS, 2000). Hence, the 100% organic prod-
uct is not as “pure” as its label would suggest.
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ingredient content were not considered to guard against
overburdening or confusing subjects.

Experimental products were properly grouped and
placed under colored plastic tubs on a table at the front
of the lab.” Across sessions, the ordering of the groups
of products was randomized to minimize sequencing
effects. Participants were then asked to come to the front
of the room sequentially to view and examine the target
products. Then, they were to return to their seat and
write down their bids on the bid sheets provided in their
packet. When this was completed, the participants laid
the bid sheet face down on the table and the assistant
collected them. After all bids were collected in a session
(three rounds of bidding), they were rank-ordered by
commodity with participants’ ID numbers displayed.
The random n was generated and winners of each com-
modity were notified.

For our experimental auctions, the subjects were
faced with a situation similar to what a consumer might
experience in a major grocery store or supermarket,
where conventional and organic versions of the same
commodity are located side by side. Subjects were
asked to place bids on one unit of a target commodity
carrying the “organic” and “conventional” food labels.
The organic labels were randomly assigned one of the
statements: at least 95%, 97%, or 99% organic ingredi-
ents. There were three rounds of bidding, one for each
of the target commodities, and the order in which they
occurred across lab sessions was randomized.

In the experiments, the ordering of the groups of
products in a session was randomized to minimize
sequencing effects. One example of how the rounds of
bidding occurred is as follows:

* Round 1—Olive Oil: Two products shown, one
labeled “conventional” and one “organic,” with
additional information in the packet stating that
“olive oil labeled as organic is at least 97% organic.”

* Round 2—Maple Syrup: Two products shown, one
labeled “conventional” and one “organic,” with
additional information in the packet stating the
“maple syrup labeled as organic is at least 95%
organic.”

*  Round 3—Coffee: Two products shown, one labeled
“conventional” and one “organic,” with additional

7. All display products had been stripped of commercial labels.
We then attached our own labels containing only information
that was the focus of our study.

Strzok & Huffman — Willingness to Pay for Organic Food Products and Organic Purity: Experimental Evidence



AgBioForum, 18(3),

2015 | 348

Table 1. Stacked seemingly unrelated regression of within-subject willingness-to-pay differences [organic relative to con-
ventional products, pooled across experimental products (N = 370)].

Regressor Mean Std. dev Coefficient Std. error Coefficient  Std. error
Intercept -1.1490 0.7710 -0.0790 0.5030
Age 38.23 15.30 -0.0110 0.0350 - -
Age squared -0.0001 0.0004 -- --
Education (years completed) 16.98 2.80 0.0670** 0.0280 0.0660** 0.0270
Undergraduate (=1) 0.14 0.40 0.4100* 0.2190 0.4100** 0.2190
Income per capita ($1,000) 30.53 23.60 0.0150* 0.0100 0.0120* 0.0080
Income per capital squared -0.0001 0.0001 -0.0001 0.0001
Read food labels (=1) 0.66 0.50 -0.0320 0.1190 -- --
Relatively informed about organics (=1) 0.22 0.42 0.2230* 0.1190 0.1790* 0.1100
Employed in agriculture or farming (=1) 0.07 0.26 -0.2220 0.2160 -- --
Member of environmental group (=1) 0.1 0.31 0.4140* 0.1650 0.3920* 0.1630
Physically healthy (=1) 0.94 0.26 -0.1710 0.2180 - -
Maple syrup (=1) 0.33 0.1650 0.1240 - -
Olive oil (=1) 0.33 -0.0470 0.1230 - -
At least 97% organic (=1) 0.33 -0.0790 0.1220 -0.0980 0.1220
At least 99% organic (=1) 0.33 0.0600 0.1230 0.0430 0.1230
R? 0.102 0.088

*(**) Denotes coefficient that is significantly different from zero at the 10% (5%) level.

information in the packet stating the “coffee labeled
as organic is at least 99% organic.”

At this point, subjects were informed that the win-
ning experimental products might come in a different
container than those shown in the lab experiments. After
the binding round was chosen, another random draw
was made to determine the version of the winning com-
modity. If the commodity with “at least 95% organic
ingredients” was binding, the individual paid the win-
ning price for a commodity with “at least 95% organic
ingredients,” but received a 100% organic product in
original commercial packaging.

Description of the Sample and Summary
Statistics

One-hundred-twenty-nine subjects participated in the
experiments. In Table 1, the left-most column of data
reports the sample mean of the regressors. Mean age of
subjects was 38 years, mean education was 17 years,
and mean annual per-capita household income was
$30,530. Sixty-five percent of participants reported
reading food labels more often than not, but only 22%
reported that they were relatively informed about organ-
ics. Eight percent were employed in agriculture, but
only 11% reported being a member of an environmental
group. However, an unusually high frequency of adults

reported being in good to excellent health. In addition,
59% of the sample were women, 72% were white, 42%
were married, and average household size was 2.3 indi-
viduals.

In this experiment, subjects bid on a given commod-
ity with both a conventional and organic label. Which
version came first was randomly determined; likewise,
the purity level for the organic versions was randomly
determined. A total of 387 bids were placed; 23 bids are
less for one unit of an organic than a conventional prod-
uct (approximately 6%), and 86 bids are the same for
one unit of the organic and conventional product
(approximately 22%).8 The remaining 278 bids (72%)
are greater for one unit of organic than the conventional
version of a commodity. Hence, a large majority of the
bids were higher for organic than conventional com-
modities, but not all of them. Upon disaggregating bids
by commodity, 4% of the bids for coffee, and 7% of the
bids for maple syrup and olive oil are less for one unit of
the organic than the conventional product. Approxi-
mately 23% of coffee bids, 20% of maple syrup bids,

8. Across all there commodities there were only 17 zero bids;
2.3% for olive oil and maple syrup but 12% for coffee. Colffee
is a product with a unique taste and for those who don t like it,
one can easily imagine a zero bid as truthful.
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Table 2. Mean willingness-to-pay and test of equality of mean willingness-to-pay for organic and conventional coffee, maple

syrup, and olives.

Panel A. Coffee (1/4 Ib whole bean Arabica French roast

Mean WTP by product or comparison:2

1) =2 95% organic to conventional

2) 2 97% organic to conventional

3) 2 99% organic to conventional

4) All bids on conventional

Results from t-test for Hy of equal means:
WTP(= 95% organic) = WTP(conv)

WTP(2 97% organic) = WTP(conv)

WTP(= 99% organic) = WTP(conv)

b

Panel B. Maple syrup (250 ml US grade A dark amber)

Mean WTP by from comparisons of:

1) 2 95% organic to conventional

2) 2 97% organic to conventional

3) 2 99% organic to conventional

4) All bids on conventional

Results from t-test for H, of equal means:
WTP(2 95% organic) = WTP(conv)

WTP(= 97% organic) = WTP(conv)

WTP(= 99% organic) = WTP(conv)

Conventional Organic Difference
$1.609 $2.134 $0.525
$1.859 $2.481 $0.622
$1.458 $1.916 $0.458
$1.626

Decision Significance level
Reject Hy 0.022
Reject Hy 0.007
Reject Hy 0.013

Conventional Organic Difference
$2.347 $2.738 $0.391
$2.949 $2.937 $-0.012
$2.234 $4.068 $1.834
$2.485

Decision Significance level

Panel C. Olive oil (250 ml cold-pressed extra virgin)

Mean WTP from comparisons of:

1) =2 95% organic to conventional

2) 2 97% organic to conventional

3) 2 99% organic to convention

4) All bids on conventional

Results from t-test for Hy of equal means:
WTP(= 95% organic) = WTP(conv)

WTP(= 97% organic) = WTP(conv)

WTP(= 99% organic) = WTP(conv)

Fail to reject Hy 0.100
Fail to reject Hy 0.100
Reject Hy 0.000
Conventional Organic Difference
$2.125 $3.303 $1.178
$2.525 $2.531 $0.006
$2.159 $2.560 $0.401
$2.259
Decision Significance level
Reject Hy 0.001
Fail to reject Hy 0.100
Fail to reject Hy 0.100

@ The first two columns of numbers give the sample mean for consumers’ WTP for one unit of a good. The third column gives WTP

differences.

b Here we perform a test of null hypothesis that mean WTP for an organic product with given purity level is equal to the mean WTP
for a conventional/nonorganic product. We reject this hypothesis when differences in mean WTP are relatively large. The signifi-
cance level indicates the probability of rejecting the null hypothesis when it is true.

and 23% of olive oil bids are the same for conventional
and organic food products.

For coffee, mean WTP for organic having “at least
95% organic” is $0.525 higher than for conventional,
organic having “at least 97% organic” ingredients is
$0.622 higher than conventional, and organic having “at
least 99% organic” ingredients is $0.458 higher than
conventional. These three differences are all signifi-
cantly different from zero at the 2.5% level. (See Table 2
for all results.)

For maple syrup, mean WTP for organic having “at
least 95% organic” ingredients is $0.301 higher than for
conventional, organic having “at least 97% organic”
ingredients is slightly higher for conventional than
organic, and for having “at least 99% organic” ingredi-
ents is $1.834 higher for organic than conventional. The
first two differences are not significantly different from
zero at the 5% significance level, but the last one is sig-
nificantly different from zero at 2.5% level.
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For olive oil, mean WTP for organic having “at least
95% organic” ingredients is $1.178 higher than for con-
ventional oil, organic “at least 97% organic” ingredients
is the same as for conventional, and organic having “at
least 99% organic” ingredients is $0.401 higher than for
conventional oil. The first difference is significantly dif-
ferent from zero at the 2.5% level and the other two dif-
ferences are not significantly different from zero at the
5% significance level.

Regression Analysis of the Organic
Premium

Our next step is to conduct a regression analysis to
explain within subject WTP differences using socio-
economic attributes of the subjects and controls for the
product and organic purity level. To set the stage, con-
sider a model to explain the average WTP (Y) is for the
gth commodity, i" food label, and jth individual:

g _ & 8 g g g g g
Yy =0jg+0;X; T 0,Ds+0,,Dyt 0jo Pyt i1 Prt p(1)

where g (commodities) = ¢, s, and o (where ¢ = coffee,
s = maple syrup and o = olive oil), i = 1,2 (where 1 =
plain label and 2 = organic of some % purity), and j =
individual.

In Equation 1, Xj is the vector of socio-economic
attributes of subjects; D is a 1-0 dummy variable for
maple syrup; D, is a 1-0 dummy variable for olive oil;
Py is a 1-0 dummy variable for a product having > 97%
organic ingredients; and P; is a 1-0 dummy variable for
a commodity having > 99% organic ingredients. The

coefficients of the variables have superscripts to indicate
that they may vary across commodities (g). The zero-

mean random disturbance term ,u]g represents the effect

of other (excluded) variables on WTP. In Equation 1, the
reference good is coffee and the reference organic con-
tent is “at least 95% organic” ingredients.

Major advantages exist from converting the model
into one of WTP differences for a given commodity, i.e.,
WTP for an organic version of a commodity less WTP
for a conventional version of the same commodity. This
method goes back to the work of Hoffman, Menkhaus,
Chakravarti, Field, and Whipple (1992). This difference
is best interpreted as the average WTP premium for an
organic relative to conventional commodity. The advan-
tages include that the sample values of the “WTP pre-
mium’ can be positive, negative, or zero, and hence, the
distribution of the WTP premium can better approxi-
mate a normal distribution than sample WTP outcomes
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for each componen‘[.9 It also differences out any com-
mon individual fixed or random effects, including indi-
vidual idiosyncrasies. The equation for the average
WTP premium is

g 4
Yzjf Ylj:ﬁ0+ﬂ1\,]'+ YsDs t ¥oDo + poPo + p1Py +€J"(2)

where Y2§ -7 1‘3 is the WTP difference for the gth com-
modity and jth individual; S, (:52‘% -0 lgo) is the intercept
term; (=§§ -0 éi) is the vector of coefficients associ-
ated with X, the vector of exogenous variables; y; (<o ‘;gs
- ai) is the coefficient for the dummy variable Dy ; y,
(=o 2go -0 1go) is the coefficient for the dummy variable
D, ; po (=¢ ﬁ% -0 ‘lgo) is the coefficient for the dummy
variable Py ; py (=¢ égl — ¢ §)) is the coefficient for the

dummy variable Py; and €; (=u gj —u {_g]-) is a new zero-
mean random disturbance term.

The corresponding equation for the WTP premium
for each commodity, g = ¢, s, and o, is

Yy; = Yi;=Bo+ BX;+ poPo+ piP1 + (3a)
Y2j'7Yl;:ﬁ6+ﬁ)(}+Vst+p0P0+p1P1+€}’ (3b)

Yy = Y13 = B4+ BX;+ 1,Dy + poPo+ p1Pr+ €10 (30)

Equations 3a, 3b, and 3¢ can be stacked over commodi-
ties (g) to create one seemingly-unrelated-regression
model (Zellner, 1962) of WTP premiums. This leads to
a model with a total of 370 observations (only 17—or
4% —of 387 observations due to zero bids or missing
values were omitted). 1

9. In contrast, if WTP values were the dependent variable, one
could apply a tobit model or sample selection model to deal
with zero bids, e.g., see Bernard and Bernard (2010) and Gra-
cia, Loureiro, and Nayga (2011). These estimators have some
advantages but are susceptible to biases caused by unob-
served individual idiosyncratic effects, whereas our model
can minimize these effects by differencing they away (Wool-
dridge, 2010). In addition, our model had the major advan-
tage of making the average WTP premium for organic
(relative to a conventional product) a key parameter in the
estimation process.

10. Dummy variables for goods are omitted in the previous equa-
tions to simplify notation when a variable would have a value
of zero.
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The regressors included in X are common socio-eco-
nomic variables of the participants: age, age squared,
education, per-capita household income, income
squared, and health status. Less common, but seemingly
important attributes for this study include status as an
undergraduate student, use of food labels, being
informed about organics, being employed in agriculture,
and being a member of an environmental group.12 See
Table 1 for more information on these definitions.'
Individuals who have more education are expected to be
willing to pay a larger premium for organic than con-
ventional commodities. This would occur if they see
broader benefits to themselves and/or to the environ-
ment. Undergraduate students are expected to be more
idealistic, to be affected more by state and local organi-
zations (such as “Live Green” and the “Student Organic
Farm”), and to have preferences that are stronger for
organic than conventional food, ceteris paribus. Subjects
in households having larger per-capita income are
expected to have a higher WTP premium for organic rel-
ative to conventional food items (Lin, Smith, & Huang,
2008). Additionally, subjects who regularly read grocery
store food labels are hypothesized to have a higher WTP
premium for organic than conventional food items. Sim-
ilarly, health conscious consumers are expected to have
a higher WTP premium for organic foods. Individuals
who are employed in agriculture could be favorably pre-
disposed to conventional or organics, but the share of
local farmers that grows organics is quite low (USDA,
Economic Research Service, 2010). Hence, subjects
employed in agriculture are expected to have a lower
WTP premium for organic products, and it could be
negative. The coefficients of P, and P;—which are
dummy variables for “at least 97% organic” and “at
least 99% organic” ingredients, respectively—are
expected to be positive.

Equations 3a, 3b, and 3c are fitted jointly to the data,
and the estimated coefficients and standard errors are
reported for the full model in the middle two columns of

11. We have assumed that the variances of the differenced distur-
bances in these equations are the same and that no cross-
equation correlation of disturbances exists. Even if these
assumptions are violated, there is no gain to a feasible gener-
alized least squares estimator because all equations contain
the same set of regressors (Greene, 2003).

12. We did not ask about recent purchases of products or home
inventories. Holding inventories of the target products could
affect bid levels but seems less likely to affect average WTP
premiums.

13. Gender was never a significant explanatory variable.
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Table 1. A number of the socio-economic attributes and
the two commodity-type dummy variables have coeftfi-
cients that are not significantly different from zero and
are excluded from the second regression reported in the
right-most columns of Table 1.'% In moving from
Regression 1 to 2, the R? declines slightly, from 0.102 to
0.088. In Regression 2, one additional year of schooling
of a subject increases his or her average WTP premium
for one unit of “at least 95% organic” content relative to
the conventional version of the same commodity by
only $0.066 or $0.264 for an additional 4 years of com-
pleted schooling, seemingly very small. A subject’s sta-
tus as an undergraduate increases the average WTP
premium by $0.357, all other things equal. Additional
per-capita income of participants increases the average
WTP premium, but the size of this effect declines as
per-capita income increases, giving a non-linear mar-
ginal effect. No participant was observed to have per-
capita household income larger than $85,400, which is
the value where the marginal effect of income on the
WTP premium is zero. At the sample mean of house-
hold income, an increase in household income of $1,000
increases the WTP premium by only $0.006 (or $0.059
for a $10,000 increase), which seems quite small.
Finally, the size of the WTP premium does not increase
significantly for a commodity having “at least 97%
organic” or “at least 99% organic” purity relative to a
commodity having at least 95% organic purity. How-
ever, since the estimate of the constant or intercept term
is not significantly different from zero, it seems that
subjects are not willing to pay more for organics relative
to conventional food products, controlling for a sub-
ject’s education, being an undergraduate student, house-
hold income, and a subject being informed about
organics and being a member of an environmental

group.

14. Variables that are excluded are the subject’s age and age
squared, whether the subject reads food labels when purchas-
ing a new food type, whether employed in agriculture, and
commodity dummy variables. A test of the null hypothesis that
all seven of these coefficients are jointly zero yields a sample
value of the F statistic of 0.787. In contrast, the tabled value
of the F for 7 and 354 degrees of freedom at the 5% signifi-
cance level is 2.05. Hence, we cannot reject the null hypothe-
sis. However, estimated coefficients for organic purity level
were retained even though they had low explanatory power in
both regressions reported in Table 1.
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Conclusion

Of the bids placed concurrently on organic and conven-
tional products, 72% were higher for organic than con-
ventional (28% were the same or lower). However, the
average premium for organic coffee was 28% and for
organic olive oil was 44%, but the premium was much
lower for organic maple syrup. These numbers provide
an upper-bound estimate of mean WTP for “at least 95%
organic” relative to conventional commodities, but it
does not exceed 50%, which is a rough estimate of the
increase in the cost of producing and distributing
organic relative to conventional versions of the same
commodity.

In the regression analysis of WTP premium for
organic (relative to a conventional version of the same
commodity), participants who had more education and
higher per-capita household income were willing to pay
significantly more for the organic than conventional
commodity. In addition, members of environmental
groups and undergraduate students were also willing to
pay a significantly higher premium for organic than con-
ventional food, other things being equal. Hence, attri-
butes of participants explain some of the difference in
the average WTP premium for organic relative to con-
ventional food products. In this regression model, the
size of the average WTP premium for “at least 97%
organic” and “at least 99% organic” ingredients relative
to “at least 95% organic” ingredients was not signifi-
cantly different from zero; hence, the organic purity
level did not significantly explain the average WTP pre-
mium. Overall, “marginal” impacts of regressors that
had coefficients that were significantly different from
zero seemed economically small relative to a 50%
increase in the cost of producing most organic food, rel-
ative to conventional food products.

The main policy implication of this study is that sub-
jects displayed no willingness to pay a premium for
organic purity of at least 97% or 99% (or 100%) organic
purity relative to the USDA standard of at least 95%
organic purity. For these reasons, the retail market for
100% ingredients will not support the added cost.
Hence, the retail market for 100% organic purity is
small, and we conjecture it is not expected to grow.
Given major transaction costs of segregating and main-
taining diverse channels—especially for fruits, vegeta-
bles, grains, oilseeds, fresh meat, and eggs and display
space in grocery stores for organic products with differ-
ent purity levels—and arguments can be made for elimi-
nating 100% organic as a retail commodity in the United
States.

AgBioForum, 18(3), 2015 | 352

References

Bernard, J.C. & Bernard, D.J. (2010). Comparing parts with the
whole: Willingness to pay for pesticide-free, non-GM, and
organic potatoes and sweet corn. Journal of Agriculture and
Resource Economics, 35, 457-475.

Darby, M.R., & Karni, E. (1973). Free competition and the opti-
mal amount of fraud. Journal of Law and Economics, 16, 67-
88.

Gracia, A., Loureiro, M.L., & Nayga Jr., R.M. (2011). Are valua-
tions from nonhypothetical choice experiments different from
those of experimental auctions. American Journal of Agricul-
tural Economics, 93, 1358-1373.

Greene, W.H. (2003). Econometric analysis (5th Ed.). Upper Sad-
dle River, NJ: Prentice Hall.

Hoffman, E., Menkhaus, D.J., Chakravarti, D., Field, R.A., &
Whipple, GD. (1992). Using laboratory experimental auc-
tions in marketing research: A case study of new packaging
for fresh beef. Marketing Science, 12, 318-338.

Kahneman, D., Knetsch, J.L., & Thaler, R.H. (1990). Experimen-
tal test of the endowment effect and the Coase theorem. Jour-
nal of Political Economy, 98, 728-741.

Lin, B.H., Smith, T.A., & Huang, C.L. (2008). Organic premiums
of US fresh produce. Renewable Agriculture and Food Sys-
tems, 23,208-216.

Lusk, J.L., & Shogren, J.F. (2007). Experimental auctions: Meth-
ods and applications in economic and marketing research.
New York: Cambridge University Press.

Plott, C.R., & Zeiler, K. (2005). The willingness to pay—Willing-
ness to accept gap, the endowment effect, subject misconcep-
tions and experimental procedures for eliciting valuations.
American Economic Review, 95, 530-545.

Umberger, W.J., & Feuz, D.M. (2004). The usefulness of experi-
mental auctions in determining consumers’ willingness to pay
for quality differentiated products. Review of Agricultural
Economics, 26, 1-16.

US Department of Agriculture (USDA), Agricultural Marketing
Service (AMS). (2000, December). National organic program
(Final Rule - 7 CFR Part 205). Federal Register, 65(246).

USDA, Economic Research Service (ERS). (2010, September 14).
Organic production. Available on the World Wide Web:
http://ers.usda.gov/data-products/organic-production.aspx.

Wilmot, T., & Perkins, T. (2004). Fertilizing a sugar bush. Burl-
ington: University of Vermont, University Extension, Proctor
Maple Research Center.

Wooldridge, J.M. (2010). Econometric analysis of cross section
and panel data (2™ Ed.). Cambridge, MA: The MIT Press.

Zellner, A. (1962). An efficient method of estimating seemingly
unrelated regressions and test of aggregation bias. Journal of
the American Statistical Association, 57, 500-509.

Strzok & Huffman — Willingness to Pay for Organic Food Products and Organic Purity: Experimental Evidence



AgBioForum, 18(3), 2015 | 353

Acknowledgements Iowa State University and the lowa Agricultural Experi-
ment Station are acknowledged. The project had
approval of the Institutional Review Board at [owa State
University (IRB ID 12-260).

Helpful comments were obtained from Helen Jensen,
Tanya Rosenblatt, Jonathan McFadden, Katie Lacy, and
Tim Lenell. Financial aid from the BIGMAP program at

Strzok & Huffman — Willingness to Pay for Organic Food Products and Organic Purity: Experimental Evidence



	Description of the Experiments
	Description of the Sample and Summary Statistics
	Regression Analysis of the Organic Premium
	Conclusion
	References
	Acknowledgements

