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Willingness to Plant Identity Preserved
Crops: The Case of Mississippi Soybeans

Darren Hudson and Tom Jones

ABSTRACT

The willingness to plant identity preserved (IP) crops was examined using Mississippi
soybean producers as an example. A contingent valuation framework was used to assess
the impacts of offered premiums on a producer’s probability of planting IP soybeans.
Findings suggest that offered premiums significantly affect planting decisions. In addition,
desire to learn more about IP production was found to increase the probability of planting,
suggesting that desire to learn leads to experimentation. Finally, prior knowledge or ex-
perience planting IP crops significantly decreased the probability of planting.

Key Words: identity preservation, sovbeans, contingent valuation, experimentation, logit,

probit.
JEL Codes: Q13, Q16

The consuming public has come to demand
higher quality products and greater product
variety. In turn, processors are demanding
higher quality raw inputs with specific traits
that are most efficient in producing products
for specific end uses. Science has responded
with biotechnology in an attempt to engineer
crops that produce the desired traits, which has
changed the way we look at both production
and marketing of agricultural products (Ka-
laitzandonakes; Kalaitzandonakes and Bjorn-
son; Klein, Hobbs, and Kerr; Lentz and Ak-
ridge). Biotechnology has raised both
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consumer concerns (McGuirk, Preston, and
Jones; Trelawny and Stonehouse; Barnett and
Gibson) and marketing opportunities (Ren-
kowskt; Leask and Anderson; Brester, Biere,
and Armbrister). Recognizing the interaction
between price, production, and marketing is a
pivotal element in understanding how the mar-
kets for biologically engineered crops and
products will evolve.

Biotechnology has altered supply chains
due to the need for identity preservation {(Ka-
laitzandonakes and Bjornson; Kalaitzandon-
akes and Maltsbarger; Renkowski). [dentity
preservation (IP) refers to the need to maintain
the identity of the commaodity to insure that
the desired traits have not been mixed with
non-IP varieties. This necessitates separate
production, harvesting, storage, and transpor-
tation strategies as compared to non-IP crops.
These separate handling procedures mean add-
ed cost which accrue, at least in part, to the
producer, In addition to these costs, technolo-
gy fees are typically assessed so that patent
holders can recover costs and profit from re-



476

search and development expenditures. Little is
known about the added costs of IP crop pro-
duction, due in part to a lack of research as
well as the fact that many of these IP products
are new or still in developmental phases.

The marketing svstem hag tended to favor
the use of premiums to induce farmers to pro-
duce IP crops (Kalaitzandonakes and Malts-
barger). The premise behind this strategy is
that the premium will induce the producer to
contract with a processor to produce the IP
crop, which follows with the general notion of
quality premiums (Hudson, Ethridge and Se-
garra; Pannell; Hennessy and Devadoss; Ah-
madi and Stanmore). If the premium is suffi-
cient to cover the added cost of production
(including any perceived risks), the rational
producer is assumed to be willing to produce
the crop. However, with little information on
the added cost of production it is difficult to
know what premium will be necessary to in-
duce the producer to switch from non-IP crop
production to 1P crops.

The newness of IP technology necessarily
limits the ability to perform time-series anal-
ysis of IP products and markets. This scarcity
of data leads to the need to use experimental
methods (this problem is not unlike that faced
by researchers in the area of integration and
coordination as alluded to by Bocehlje). In the
current context, the question becomes ““what
is the producer response to offered premi-
ums?” This question can be addressed via ex-
perimental methods such as contingent valu-
ation. Thus, the objective of this paper is to
assess the relationship between offered pre-
miums and willingness-to-plant, using Missis-
sippi soybean producers as an example.

Effects of Premiums

The observation that premiums and discounts
affect production decisions is not new. Waugh
began the formalization of what later became
known as hedonic analysis (Lancaster; Ro-
sen), which explicitly recognizes the impact
that quality has on market price. Inducing pro-
duction of desired quality attributes (or dis-
couraging the production of undesired attri-
butes}) underlies the use of premiums
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{discounts) in the market. Premiums and dis-
counts have been examined in cotton (Ethrid-
ge and Davis; Brown ¢t al.; Hudson, Ethridge,
and Brown), tomatoes (Bierlen and Grune-
wald), wheat (Ahmadi and Stanmore; Bale and
Ryan), dairy {(Gao, Spreen and Del.orenzo),
soybeans (Updaw, Bullock, and Nichols), corn
(Hill, Brophy, and Florkowski), onions (Cent-
ner et al.), organic and specialty crops (Dobbs;
Dobbs and Cole; Jolly), as well as others.

In the current context, premiums are being
offered for the production of identity pre-
served soybeans. Assume that a producer has
a fixed number of acres on which to produce
soybeans and that the yields of IP and non-1P
soybeans are the same, resulting in a total pro-
duction, (), which is divided between IP soy-
bean production, g, and non-IP soybean pro-
duction (Q — q). Also assume that the price
of non-IP soybeans is p and the price of IP
soybeans is (p + k}, where k is the fixed pre-
mium. The profit function for the producer is
defined as:

() a=pQ-g+p+tkg-CQ—q
- K(qg),

where C(Q — q) is the cost function for non-
IP soybeans and K(q) is the cost function for
IP soybeans. It is assumed that the derivative
C(Q — @) is positive in (Q — q) (i.e., non-IP
production) and negative in q (i.e., IP produc-
tion). The derivative of K(q) is assumed pos-
itive in q.

The necessary and sufficient conditions for
maximum profit with respect to IP production
are:

Kl
) di; = —p+(p+k) —-C(Q-q) — K'(g)
=0=k-CQ-q-K(@=0

82

= [CQ - ) — K@)} < 0

Solving the first order condition for q = q*(k)
and inserting the result into the first-order con-
dition yields:

3 k= CQ — g*k) — K'(g*k)) = 0.
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Figure 1. Potential profit relationship be-
tween IP and non-IP soybean production

Differentiating equation 3 with respect to k
yields:

" dq9* _ . dg*

— — a* _ * —_—

4 1= C"Q = g*k)n ak LACH
= 0,

which can be rearranged to yield:

da* _ ~ !

dk  —C"Q — g¥k)) — K'ig*k))
> 0,

(5)

Thus, the anticipated impact of the premium
is to increase the optimal production of IP soy-
beans.

Figure 1 depicts a hypothesized profit re-
lationship for a soybean farm with an initial
offered premium level of k’. This premium re-
sults in an optimal output of IP soybeans of
g*. Increasing the premium to k" changes the
shape of the profit function and results in an
increase in the optimal output of IP soybeans
from g* to g**. Figure 1, however, assumes
that an interior solution exists. That is, one
could argue that the nature of TP production
results in a corner solution of either 100 per-
cent IP production or 100 percent nen-IP pro-
duction. Institutional constraints such as con-
tractors not wishing to have too many acres
coming from one producer (i.e., geographic
diversification) may prevent these producers
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from planting 100 percent of their acres to 1P
soybeans.

Methods
Survey

To assess willingness-to-plant identity pre-
served crops (and jointly test the hypothesis
that premiums offered for identity preserved
crops will induce a shift to IP production), a
survey of Mississippi soybean producers was
conducted in the vein of the contingent valu-
ation literature. This approach has been used
in several instances where payments to induce
producer behavior were in question (Cooper
and Keim; Cooper; Lohr and Park).

The questionnaire was designed to eli¢it in-
formation about the producer’s operation, mar-
keting techniques, and levels of satisfaction
with various components in the market chan-
nel.? Questions were pre-tested on extension
personnel and modifications made on the basis
of their recommendations. The survey was
mailed to a stratified random sample of 620
Mississippi soybean producers by the Missis-
sippi {National) Agricultural Statistics Service
with telephone follow-up used to mitigate
non-response bias. A total of 376 responses
were returned, yielding a 61-percent response
rate.

A factorial design was used to elicit pro-
ducer’s willingness-to-plant 1P soybeans based
on premiums offered. One of four premiurmn
levels was offered: 0.20, 0.40, 0.60, and 0.80
dollars per bushel above the current market
price for soybeans. These estimated premiums
were derived from United Soybean Board es-
timates of the use values of different types of
TP soybeans (different combinations of genetic
traits enhanced within the particular strain of
soybean seed). Each producer was told that a

! Generally speaking, the price of the IP soybeans
is equal to the price of non-IP soybeans plus u fixed
premium, Thus, the expected price of IP soybeans is
simply the expected price of the non-IP soybeans plus
the fixed premium.

2 The survey was designed to elicit a broad array
of information, but the IP question was the central el-
ement of the survey.
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hypothetical premium was being offered for
production.”

Producers were told that production of 1P
soybeans could increase their cost of produc-
tion due to technology fees and added han-
dling costs. Producers were not given a spe-
cific amount for the cost of the production
increase, but were told the amount for the
technology fee ($8.50 per bag of seed). The
question was posed in this fashion for two rea-
sons. First, no reliable estimates of the in-
crease in handling costs were available. Sec-
ond, any avatlable cost increase estimate is not
particularty valid for the individual because
the increased cost of handling depends, at least
in part, on the opportunity cost of the produc-
er’s time in performing such functions as
cleaning planters between IP and non-IP plant-
ings as well as the opportunity cost of main-
tuining separate handling procedures and fa-
cilities. There may also be perceived added
risks to IP production.* Thus, asking the ques-
tion in this fashion forced the producers to
consider their cost structure, risks, and risk
preferences in deciding whether the premium
offered was sufficient to cover added costs for
their operation, thus “‘revealing™ their approx-
imate cost.

Thus, each producer was offered a premi-
um, considering the potential added costs, and
asked whether they would be willing to plant
[P soybeans. A response of “Yes” indicated
that the producers were willing to devote some
or all of their current soybean acreage to TP
soybean production. A response of “No™ in-
dicated that they were not willing to devote
acreage to [P production at the stated premium

* The producers were not informed of the specific
genetic (raits of the TP soybeans. It was believed that
the producers would be indifferent to the genetic prop-
erties of the crop. This was a simplifying assumption,
but greatly simplified the survey and was believed to
increase producer understanding of the question being
asked.

+If yield and price risk are not different between
1P and non-IP soybcans, added risks are not relevant.
“Contract” risk (risk of not being offered an IP con-
tract in the future) is minimal if growing IP soybeans
does not require significant capital investment in stor-
age factlities and equipment. If capital investment is
required, contract risk becomes a rcal issue.
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level. Some added information can be gained
by asking those responding “No” if they
would be willing to plant at any premium.
However, it was felt that this question may
potentially bias the results since this was a
mail survey. That is, if the respondents saw
that they had the option to answer No, but then
answer Yes to the question about whether they
would be willing to plant at another premium
level, it was felt that they would be more like-
ly to **hold-out™ for a higher premium.

Regression Models

A binary choice model was employed to es-
timate the probability of responding “Yes™ to
the question and the general form of that mod-
el was:

6y P(Yes
P(Yes

b = F(X, B)
0)=1 - F(X, B)

fl

Given the theoretical uncertainty of the proper
form (Greene), both the probit and logit forms
of the model were estimated. The logistic dis-
tribution is given by:

eBX
(7) PlYes = 1) = —l_:f:_'”z

and the probit distribution is given by:

mx

(8) PlYes=1)= f () dt

—x

where ¢ denotes the standard normal distri-
bution. Because the estimated coefficients
arising from these regressions are not marginal
effects, additional calculations are necessary.
Following Greene, the marginal effects for the
logit model are derived by:

dA[B'X]

9
9 ARX)

=A@l — AB'X)]

where A(') is the logistic cumulative distribu-
tion function. The marginal effects for the
probit model are given by:
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Table 1. Descriptive Statistics for Relevant
Variables Used in Model Estimation

Standard
Variable Mean Deviation
“Yes” 0.57 0.495
Learn.IP 0.72 0.452
Know.IP 0.44 0.497
Oppor 0.38 0.485
SAcres 1059.68 993,317
High 0.33 0.471
College 0.60 0.490
Age 52.05 11.256

Neote: "Yes” is the proportion of respondents replying that
they would grow IP soybeans at the given premium level,
Learn.iP is a dummy variable indicating that the respon-
dent desired to learn more about IP production, Know_IP
is a dummy variable indicating that the respondent had
previous experience with TP production and/or considered
himself or herself knowledgeable about 1P production,
Oppor is a dummy variable indicating whether the re-
spondent was satisfied with current marketing opportuni-
ties, SAcres is the number of acres planted in soybeans in
1999, High is a dummy variable for high school or less
education, College is a duminy variable for some college
or college graduate, Age is the age of respondent in years.

JE[y|X]

(10 ax

= ¢(B'X)B

Greene points out that the marginal effects can
be computed either at the means of X or com-
puted at each observation and the mean taken
of those marginal effects. Although the latter
is believed to produce better estimates of mar-
ginal effects in some instances, marginal ef-
fects were computed at sample means for this
analysis because the sign, and not the magni-
tude, was the primary result of interest. Both
the probit and logit models as well as marginal
effects were estimated using LIMDEFP soft-
ware.

The vector X was composed of the vari-
ables found in Table 1, with the addition of
price. Price represents the premium level of-
fered to each respondent in dollars per bushel
(0.20, 0.40, 0.60, and 0.80). According to the
conceptual model, the sign on the coefficient
of price is expected to be positive suggesting
that producers will divert more of their acre-
age from non-IP soybeans to IP soybeans as
the premium levels are increased (more spe-
cifically, a larger percentage of producers was
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expected to be willing to plant IP soybeans as
the offered premium increases).

The Learn IP is a dummy variable indicat-
ing whether the respondent desired to learn
more about identity preservation. This vari-
able is used as a control factor for those pro-
ducers who expressed an interest in learning
more about IP crop production. 1P technology
is relatively new and some technologies have
vet to be introduced. Gerber has noted farmer
skepticism of the dominant research/extension
delivery of new farming practices/technolo-
gies, which has led to a more widespread use -
of experimentation as a learning device
(Spiess; Lyon). There is some prior theoretical
evidence to suggest that agents {farmers) will
experiment with new technologies to decrease
the time in which information on the efficacy
of the new technology is publicly available
(Bolton and Harris; Guzman and Ventura).
Thus, it is hypothesized that a desire to learn
more about IP production will induce the pro-
ducer to experiment, suggesting a positive sign
on the estimated coefficient.

The Know_IP is a dummy variable indicat-
ing whether the producer had prior experience
with IP crop production and/or considered
himself or herself knowledgeable about TP
production. This variable is included to control
for those producers who have already experi-
mented with (planted) IP crops or who con-
sider themselves knowledgeable about IP crop
production. There is no a priori expectation
on the sign of the estimated coefficient for this
variable. If previous experience has been gen-
erally positive, the sign should be positive.
However, if previous knowledge or experience
reveals that there are difficulties in production
or hidden costs not previously considered by
the producer, this could deter the producer
from agreeing to produce IP crops in the fu-
ture.

The Oppor is a dummy variable indicating
whether the producer was satisfied with cur-
rent marketing opportunities. This variable is
used to indicate the producer’s overall satis-
faction with current marketing opportunities.
It is hypothesized that if the producer is sat-
isfled with current marketing opportunities,
the producer will be less likely to alter mar-
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keting and production strategies to include IP
production. SAcres (soybean planted acres in
1999) is used to control for the “‘size” effect.
That is, larger producers have more acres on
which to experiment or plant IP soybeans,
suggesting that they could plant TP soybeans
on a portion of their acres and still have suf-
ficient acres to plant non-1P soybeans. Smaller
producers may not be able to subdivide their
acres as easily, leading them to an all-or-noth-
ing approach. If smaller producers perceive IP
production to be sufficiently risky, they may
elect not to plant and keep their acres in non-
IP soybeans where market channels and pro-
duction practices are established. Finally, the
effect of age (Age) is somewhat uncertain. It
is hypothesized here that the willingness to try
new technologies declines with age, suggest-
ing a negative sign. High and College are
dummy variables representing education
(High = 1 if the respondent has a high school
education or less; College = 1 if some college
or college graduate).

Results
Sample Statistics

Descriptive statistics for relevant variables are
presented in Table 1. First, about 57 percent
of the respondents said that they would be
willing to plant IP soybeans at various price
levels, suggesting that a slight majority of pro-
ducers have at least some willingness to grow
IP soybeans. About 72 percent of the respon-
dents desired more knowledge of IP crop pro-
duction, which indicates that a large portion of
Mississippi soybean producers have some in-
terest in 1P crops and may be willing to ex-
periment with IP production, especially if it
potentially increases profits.

There appears to be some level of dissat-
isfaction with marketing opportunities as in-
dicated by the fact that only 38 percent of the
respondents were satisfied with current mar-
keting opportunities. This general dissatisfac-
tion may lead producers to explore alternative
market opportunities such as IP production.
The average number of soybean acres farmed
was 1060, about 33 percent of the producers
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had a high school diploma or less, and 60 per-
cent had some college or a bachelor’s degree
with the remaining 7 percent having attended
graduate school. The average age of the re-
spondent in the sample was 52 years.

Regression Results

Results from both the logit and probit models
are presented in Table 2. As is generally the
case (Greene), the probit and logit models
yielded similar results in terms of marginal ef-
fects. The coefficient on Price is positive and
statistically significant, suggesting an upward
sloping supply function for IP soybeans. The
results validate the a priori expectation that
increases in offered premiums should induce
a greater response in the quantity supplied.
One would expect that at low premium levels
only the most efficient (lowest cost) producers
would be willing to plant. As the premium
level increases, more producers would per-
ceive the marginal benefits equaling or ex-
ceeding the marginal cost, thus allowing high-
er cost producers (as well as lower cost
producers) to enter production thereby increas-
ing the percentage of producers willing to
plant.

Producers who expressed a desire to learn
more about IP production were significantly
more likely to say they would plant IP soy-
beans. Many producers will experiment with
new technologies or techniques in an attempt
to learn more about them and gain personal
experience. This hypothesis appears to be
borne out by the data. Producers who desired
more knowledge of IP production were much
more likely to be willing to plant IP soybeans
at all premium levels. The probabilities, how-
ever, begin to converge after the $0.60 pre-
mium level, suggesting that after that level the
premium begins to attract a greater proportion
of those producers with no prior interest in IP
production,

In contrast to those that wanted to learn
more about IP production, those that had al-
ready planted IP crops or considered them-
selves knowledgeable in IP crop production
were significantly less likely to be willing to
plant IP soybeans. Those with previous
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Table 2. Probit and Logit Regression Results for the Probability that the Respondent Would
Be Willing to Plant Identity Preserved Soybeans

Variable Logit Model Probit Model
Coefficient Marginal Effect Coefficient Marginal Effect

Constant ~3.109* —1.834%
(.6616)° (.3776)

Price 3.531%* 0.853* 2.024% 0.787%*
(.5793) (.1386) (.3255) (.1260})

LearnIP 2.103%* 0.508% 1.231% 0.479%*
(.2908) (.0708) (.1647) (.0644)

Know_IP —(.559% —.135% —0.319* —0.124*
(.2553) (0.0616) (.1501) (.0584)

Oppor 0.406 0.058 0.212 0.082
(.2555) (.0617) (.1496) (.0582)

SAcres 0.0002 0.00004 0.0001 0.00004

(0.0001) {.00003) (.00009) (.00003)

High 0.123 0.030 0.114 0.044
(.5365) (.1296) (3109) (.1290)

College 0.216 0.052 0172 0.067
(.5106) (.1234) (.2957) (.1150)

Age —0.0004 —(0.00009 —0.0002 —0.00008
(.0017) (.0004) (.0010) (.0004)

Log L —205.40 —~206.08

Log Index Ratio 0.199 0.196

x2 102.07 100.72

d.f. x? 8 8

Note; Price is the stated premium level in the survey provided to the respondent, Lean-IP is a dummy variable indicating
that the respondent desired to learn more about IP production, Know IP is a duramy wvariable indicating that the
respondent had previous experience with IP production and/or considered himself or herself knowledgeable about TP
production, Oppor is a dummy variable indicating whether the respondent was satisfied with current marketing oppor-
tunities, SAcres is the number of acres planted to soybeans in 1999, High is a dummy variable tor high school or less
education, College is a dummy variable for some college or college graduate, Age is the age of the respondent in

years, d.f. is degrees of freedom.
“ Numbers in parentheses are standard errors.
* Statistically significant at the 0.05 level.

knowledge were less likely to be willing to
plant, although the difference was not as strik-
ing as with the desire to learn more about IP
production. Again, the probabilities begin to
converge after the $0.60 premium level.

If previous experiences with IP crops had
been negative (such as low yields or difficulty
with contracts and/or handling), this would al-
most certainly decrease the respondents” will-
ingness to plant IP soybeans. However, this
result may also indicate a broader interpreta-
tion that after gaining experience or informa-
tion about IP crop production, many producers
may have concluded that the costs associated
with TP production exceed potential or per-

ceived benefits. This resuit is somewhat inter-
esting and suggests a potential need to exam-
ine more closely some of the reasons why
those producers with prior [P experience ap-
pear to be at least somewhat dissatisfied. The
remainder of the variables were not statisti-
cally significant, suggesting that producer sat-
isfaction with marketing opportunities, farm
size, education, and age have little impact on
whether a farmer chooses to plant IP crops.®

3 Alternative models with different combinations of
these variables were attempted. In all cases, the vari-
ables found to be statistically significant here remained
significant with similar parameter estimates, suggesting
that these estimates are stable.
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Table 3. Estimated Probability of Willingness-to-Plant and Turner Lower Bounds Estimate of

Mean Willingness-to-Accept

Estimated Probabilities Derived From Sample

Premium Level ($/bushel) INC P{Yes = 1)
0.20 100 0.3500
0.40 93 0.5591
0.60 89 0.6629
0.80 94 0.7447

Turner Lower Bound = $0.46 per bushel

Predicted Probabilities from Logistic Regression (variables at means)

Premium Level ($/bushed)

0.20

0.40

0.60

0.80

Turner Lower Bound = $0.48 per bushel

NL P(Yes = 1)

100 0.3500
93 0.5218
89 0.6886
94 0.8175

Neorte: IN_ is the number of observations.

Table 3 shows the Turner Lower Bound es-
timates based on both estimated probabilities
from sample data and predicted probabilities
from the logistic regression. These results sug-
gest that the average producer would plant TP
soybeans at a premium of 46 cents per bushel.
This seems high, especially given recent
guotes on High Oil Corn contracts being of-
fered a premium of $0.25 per bushel (Kalait-
zandonakes and Maltsbarger).®* These authors,
however, quote potential value-added to IP
soybeans (depending on the underlying genet-
ic traits) of between $25 and $50 per acre,
Assuming a yield of 30 bushels per acre, this
would imply a potential added value of be-
tween $0.83 and $1.67 per bushel, a value
more than sufficient to offer the required pre-
miums of $0.46.

Table 3 can be interpreted in another way.
If it is assumed that producers will only pro-
duce IP soybeans when the stated premium is
greater than or equal to their cost of produc-
tion, one could interpret the percentages in Ta-
ble 3 to represent the percentages of producers
who believe that their cost is at or below the
stated premium. For example, about 35 per-

% It should be noted, however, that additional pre-
miums were being offered for on-farm storage, which
would defray the added cost to the producer for han-
dling.

cent of the soybean producers in Mississippi
believe they can produce TP soybeans for
$0.20 per bushel or less. This is a somewhat
crude measure of the added cost of production,
but provides some idea of added costs if pro-
ducers behave rationally.

The expected supply response to various
premium levels is shown in Table 4 under the
extreme assumption that producers responding
“Yes” would devote all of their acreage to IP
soybean production. Thus, the values in Table
4 represent upper-bound estimates of the sup-
ply response. Under these conditions, Missis-
sippi producers would be expected to allocate
between 735,000 and 1.7 million acres to IP
soybeans, depending on the offered premium.
The simple arc elasticities between points
shows that the expected supply is somewhat
responsive to price changes, but inelastic.

Conclusions

As the demand for more specific end uses of
food products has expanded, science has re-
sponded with biotechnology. The marketing
system has evolved, as least in part, through
the use of inducements or premiums to entice
producers to grow these non-traditional crops.
Theory clearly shows that offering a premium
will induce producers to plant different vari-
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Table 4. Expected Supply Response to Various Premium Levels for IP Soybeans in Mississippi

Premium Level Expected Acreage?

Expected Production® Arc Elasticity®

0.20 $/bu 735,000
0.40 $/bu 1,095,780
0.60 $/bu 1,446,060
(.80 $/bu 1,716,750

22,050,000 .60
32,873,400 0.70
43,381,800 0.63
51,502,500

* Expected acreage is derived assuming that a response of ““Yes™' indicates that the producer converts all previocus non-

IP soybean acreage to IP soybeans.

" Expected production is expected acreage times an assumed yield of 30 bushels per acre.
* Computed as the arc elasticity between referenced row and row immediately below.

eties, but the premiums offered must cover the
added costs of production to the producer in
order to attract a sufficient supply. However,
there is little reliable information about added
costs because at least a portion of these costs
are opportunity costs and risk premiums and
are, thus, difficult to observe.

A contingent valuation framework was
used to estimate the probability that a producer
would plant IP soybeans at various premium
levels. Producers were offered various hypo-
thetical premium levels and then had to decide
whether the offered premium was sufficient to
cover their added cost. Posing the question in
this manner allowed producers to “reveal”
their cost through their accepting or rejecting
of the offered premium.

As expected, higher premiums increase the
probability of planting IP soybeans. The re-
sulting mean willingness-to-accept of $0.46
per bushel is well within the range of expected
added value from IP soybeans. This suggests
that the average producer in Mississippi per-
ceives that the added cost of production for IP
soybeans is less than or equal to $0.46 per
bushel. Although beyond the scope of this pa-
per, future research will need to address the
issue of optimal premium or contract design
(Salanie) to induce desired response levels.

There are two primary limitations of this
study with regards to the price-quantity com-
bination that will need to be addressed in fu-
ture research. First, this study did not attempt
to identify the proportion of the producers’
land they would be willing to devote to 1P
production. To develop accurate models of
supply response, an accurate measure of the
diversion from non-1P to I[P soybeans will

need to be developed. Second, the potential
interactions between non-IP soybeans, IP soy-
beans, and alternative crops will also need to
be explored.

In addition to the price-quantity relation-
ships, models of the different types of IP prod-
ucts will need to be explored. That is, this
model addressed the willingness to plant a
“generic” variety of IP soybeans. As the num-
ber of different 1P varieties (different stacked
genes) increases, this creates potential com-
petition between the different varieties for
land area. Generally speaking, the more genes
that are stacked the more valuable the crop.
However, there will likely be markets for 1P
varieties with fewer stacked genes even after
the introduction of the newer varieties (Ka-
laitzandonakes and Maltsbarger). Thus, an ex-
amination of the interactions of the demands
for different IP products in the market is war-
ranted.

The desire to learn more about IP produc-
tion appears to be a strong mitigating factor.
Those producers who expressed no desire to
learn more about IP production were much
less likely to want to plant IP soybeans. This
suggests producers may perceive experimen-
tation with IP production is the best avenue to
learn more. By contrast, those with previous
IP experience or who considered themselves
knowledgeable about IP were less likely to
plant IP across all premium levels. 1t is diffi-
cult to disentangle whether these respondents’
previous experiences were “bad” (e.g., failed
crop, did not perform as advertised, ditficultly
in dealing with buyers, etc.) or whether this
knowledge has led them to the conclusion that
the benefits do not outweigh the costs. These
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results, however, sunggest a need to investigate
what may have led these producers to prefer
not to produce IP soybeans.
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