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Factors Affecting the Adoption of
Value-added Production on

Cow-Calf Farms
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ABSTRACT

Factors that affect the decision to feed or sell calves at weaning are analyzed for Arkansas
cow-calf operators. A discrete choice logit model is used to analyze the adoption of value-
added cattle production. Farm size, human capital, perception of risk/returns and enterprise
diversification are hypothesized to explain this decision. Regional factors and land quality
are also accounted for. Operator perceptions towards risk, profitability and facilities were
important. Production control and attention to marketing were also significant, but farm
size and scale of cattle production had a minimal impact. Effects of human capital and
off-farm labor opportunities need further investigation.
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Agricultural policy analysts and extension per-
sonnel are often interested in the kind of fac-
tors that drive the adoption of value-added
production systems on farms. For example,
why do some cattle ranchers invest in back-
grounding weaned calves while others do not?
Further, how can outreach efforts to encourage
downstream diversification be targeted given
the diversity of agricultural producers? At the
heart of the decision to adopt a new farm en-
terprise is the profitability of the enterprise rel-
ative to other investment alternatives. Often
adoption is also conditioned by factors such as
perceptions of risk, size of operation, and the
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required knowledge or experience to perform
the tasks involved with the enterprise.

The objective of this paper is to examine
and rank factors that impact the decision to
feed weaned calves to heavier weights as a
value-added enterprise on cow-calf farms.
Knowing the relative importance of these fac-
tors should help decision makers determine
which factors to focus on. The emphasis is on
on-farm production utilizing unique survey
data on retained ownership decisions from a
cross section of beef producers in Arkansas.
Survey respondents are differentiated between
traditional cow-calf enterprises without any
downstream diversification and those cow-calf
operations that background weaned calves. In
addition to conventional information such as
farm size and human capital variables, the
analysis includes opinion variables concerning
farmers’ perceptions related to profitability, fi-
nancing, facilities, the value of performance
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data, and price risk associated with back-
grounding calves.

The Backgrounding Decision

The decision to background calves is not well
understood. Cow-calf operators often follow a
traditional production-marketing strategy char-
acterized by seasonal calving and subsequent
sale of calves at time of weaning (Schroeder
and Featherstone). However, agricultural econ-
omists frequently suggest other strategies, of-
ten with cattle backgrounding systems, that
could increase profitability. Most calves pro-
duced on cow-calf operations in the United
States are not retained even though a large
number of empirical studies report improved
economic returns from value-added feeding of
calves (Lambert; Feuz and Wagner; Johnson,
Ferguson, and Rawls; Pardue, Popp, and Gar-
ner; Watt, Little, and Petry). These studies typ-
ically utilize mathematical programming mod-
els and/or partial budgeting techniques to
generate optimal marketing strategies, where
calf retention for backgrounding and/or finish-
ing are among the alternatives considered
(Lambert; Schroeder and Featherstone; Eth-
ridge et al.). Further, Young and Shumway,
and Biswas et al. show that rational decision
making and profit motivation generally ex-
plain the behavior of cow-calf producers, par-
ticularly when they are full-time ranchers and
accrue a large share of their revenue from cat-
tle.

Researchers suggest various hypotheses for
the dichotomy between results of research
studies and actual management practices of
cow-calf producers. First, producers might be
very risk averse (Lambert). According to
Schroeder and Featherstone the options for
calf retention involve dynamic decisions that
depend upon stochastic price and rangeland or
pasture decisions—the more risk averse the
producers, the less attractive calf retention is
as a production/marketing strategy. MOTAD
and Target MOTAD analysis of Rawlins and
Bernardo also showed that calf retention was
perceived as more risky and thus some ranch-
ers may opt not to feed their calves because
of increased risk.

Second, cash flow and labor constraints
might limit the ability to retain calves (Lam-
bert). The ability of cow-calf producers to
adopt downstream value-added cattle feeding
activities may be subject to the same type of
complexities encountered with technology
adoption (Feder).

Third, some production/marketing strate-
gies depend on benefitting from price cycles
and seasonal variation, often requiring com-
plex calculations. Not everyone has the skills
or managerial ability to follow these strategies.
Thus, managers might satisfice rather than op-
timize (Ethridge et al.). Investment in human
capital—education, extension, and technical
training—might be one way to turn satisficers
into optimizers.

Most of the cited studies derived optimal
production/marketing plans and then reflected
on whether those plans accurately described
the general behavior of cow-calf producers.
An alternative modeling choice is the double-
hurdle model (e.g. Young and Wilson; Haines,
Guilkey, and Popkin) which might provide
one suitable approach for modeling the calf-
retention decision. A double-hurdle model en-
visions a multi-step process where a simple
discrete (“‘adopt or not™) decision is followed
by a quantitative (‘‘how many cattle”) deci-
sion. When these two decisions occur simul-
taneously and with the same explanatory var-
iables, the double-hurdle model is equivalent
to a Tobit model (Young and Wilson). We hy-
pothesize that the two decisions involve dif-
ferent factors. Specifically, a farm’s financial
condition, its labor situation, and the risk at-
titude of the farm operator would significantly
affect the level of adoption in any given year.
Another approach, when micro-level financial,
labor, and risk data are not available, is to di-
rectly analyze only the first step, the discrete
choice decision to retain calves.

The ‘“‘enterprise adoption/extension” deci-
sion of backgrounding has similarities with
technology adoption, where explanatory vari-
ables such as farm size, human capital (age,
education, access to extension services), risk,
and relative input/output prices are key factors
in the adoption process (Feder and Slade; Cas-
well and Zilberman; Dorfman; Harper et al.;
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Dinar and Yaron). Are these variables plausi-
ble candidates for inclusion in a model to ex-
plain the adoption of calf retention by cow-
calf producers?

Farm size is usually positively related to
technology adoption (Feder and Slade; Dorf-
man), although it may not always be signifi-
cant (Harper et al.). Dinar and Yaron argued
that larger units are more likely to adopt a new
technology, although this may depend upon
the lumpiness or scale of the investment, and
complementarities to other production pro-
cesses (Feder). However, backgrounding of
weaned calves—which is often complemen-
tary to other farm activities—can be undertak-
en on a fairly small scale and typically does
not represent a particularly lumpy investment.

Human capital variables can be problem-
atic. Higher levels of human capital (age, ex-
perience, education) generally increase the
likelihood that new technologies will be
adopted, but empirical results tend to be sen-
sitive to the variable used (Dinar and Yaron;
Rahm and Huffman) because the impact of ed-
ucation can be complex. For example, higher
levels of education should, ceteris paribus, in-
crease the likelihood of adoption but better ed-
ucation is also likely to change off-farm labor
opportunities. Thus, education is expected to
have a positive impact on adoption when the
analysis includes a variable measuring off-
farm labor supply but may be confounded oth-
erwise (Dorfman). Age and experience can
also have intricate effects. Age and experience
in cow-calf production tend to decrease the
likelihood that profit-motive is a stated goal
because operators who have been in the busi-
ness for a long time may have higher levels
of built-up equity (Young and Shumway).

Relative input/output prices, availability of
pasture grazing, and hay stocks are primary
components of the dynamic benefits to calf re-
tention shown in mathematical programming
models (e.g., Schroeder and Featherstone; Eth-
ridge et al.; Rawlins and Bernardo). In a cross-
sectional approach, as utilized here, changing
input/output prices over time are not relevant
but differing forage conditions might play a
role in the decision to retain calves. Location

dummies (e.g., Harper et al.; Dinar and Yaron)
can be used to control for spatial variation.

Data

In 1996, a mail survey was conducted on Ar-
kansas cow-calf producers to determine their
production and marketing practices. A random
sample of cow-calf and backgrounding oper-
ations across the state with more than 50 and
less than 1,000 head of cattle and calves was
selected with the help of the Arkansas Agri-
cultural Statistical Service who supervised the
mailing and collection of surveys for purposes
of confidentiality. Operations in this size cat-
egory represented approximately 40% of beef
producers and nearly 80% of beef cattle in Ar-
kansas. With a 42.3% mail return rate, the data
are representative of a major component of the
beef industry in Arkansas (Popp and Parsch).

Two respondent categories were estab-
lished to model the dichotomous choice of
adoption of a value-added cattle feeding activ-
ity: (1) those who have not adopted value-add-
ed production are labeled ‘‘traditional cow-
calf producers” and (2) those who have
diversified downstream by backgrounding
calves are ‘‘value-added producers”!. Both
categories operate a cow-calf enterprise but
the value-added producers also retain calves
for backgrounding. Table 1 provides summary
statistics from the survey on all independent
variables. Fundamental data—such as the fi-
nancial condition, risk preferences and labor
constraints of respondents—that are hypothe-
sized to determine the scale of adoption were
not available. A full double-hurdle model is
therefore not estimated?.

' The “value-added producer” category includes
respondents who provided cattle numbers by type (beef
or dairy), sex (bull, steer, or heifer calf) from 1994 to
1996. Statistical analysis revealed no trends in the
numbers but did show different cattle numbers on feed
across years. ‘‘Value-added producers” were those
who fed calves over a three-year period and ‘“‘tradi-
tional cow-calf producers” were those who sold their
calves at weaning. Additional information can be ob-
tained from the lead author upon request.

2 Ideally several years of data on all independent
and dependent variables from each respondent would
be needed to estimate the decision to background
calves with a double-hurdle model.
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The size of the cow herd (SMALL, ME-
DIUM, and LARGE) which was collected as
categorical data to increase response rate (Sa-
lant and Dillman) and the acreage used for cat-
tle (LAND) can be used to test whether farm
size is an important calf backgrounding deter-
minant. Gross farm income, an alternate mea-
sure of farm size, was excluded from the sur-
vey, again to increase survey response rates.
Because the number of breeding cows in the
herd is not a comprehensive measure of farm
size, the acreage used for cattle is introduced
as an additional measure of operation size.

Table 1 shows that the size distribution of
traditional cow-calf operations differs from
that of value-added producers. Value-added
producers may use more land because (1) the
tendency of value-added producers to predom-
inantly use pasture feeding for the back-
grounding enterprise has implications in re-
gions where pasture land is scarce (Popp and
Parsch) and (2) the use of different types of
pasture allows for different stocking rates.
Two other variables—the potential use of pas-
ture land for crops and a regional dummy var-
iable—are used to control for regional land
use differences.

Age and education may influence a pro-
ducer’s ability to adapt to changing market and
production conditions. Because the effect of
age is not expected to be constant over the
entire age range, a categorical variable (default
age of 61 years or older) is used. The other
two age categories were YOUNG (less than 40
years old) and MIDDLE (between the ages of
41 and 60). For education, UNIV was used? to
categorize respondents into those having at-
tended university and those who have not.

Similar to Young and Shumway we use an
opinion variable to measure attitudes toward
risk. The operator’s opinion regarding price
risk associated with backgrounding calves (see
RISK in Table 1) is hypothesized to capture

3 Prior regression results with additional education
variables—attendance at high school, community col-
lege, and special training seminars—were invariant to
the current model specification. That is, additional ed-
ucation variables available from the survey did not add
to the explanatory power of the model and were there-
fore excluded.
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differences across the two operation types. As
the RISK variable captured a problem with
backgrounding and was scaled from strongly
agree = 1 to strongly disagree = 5, we expect
a positive coefficient on the likelihood that
backgrounding will take place.

Another risk management strategy is busi-
ness diversification through other farm enter-
prises (NOTHER). We hypothesize that oper-
ations that are already involved with
value-added production may follow a similar
path in their beef operation by feeding their
calves to heavier weights. To test for this, the
number of livestock raised commercially on
farm, other than commercial beef cattle, was
generated from yes/no responses on livestock
categories of purebred cattle, poultry, horses,
swine, dairy, and other.

Responses pertaining to producer percep-
tions of both benefits and costs of background-
ing were elicited. Benefits included access to
animal performance data to adjust the breed-
ing program in the cow herd (BREED) and the
relatively higher average profitability of feed-
ing calves to heavier weights as compared to
selling calves at weaning (PROFIT). Costs
were measured using opinion statements re-
garding a lack of feeding facilities (FAC) and
the cost of financing the feeding venture
(FIN), constraints similar to those modeled by
Feder.

To model innovation, the effort devoted to
forecasting prices was selected to represent so-
phistication in marketing. The number of
sources—feeder cattle futures, auction market
prices, livestock reports, market trends, con-
tracted prices or other sources—a producer
uses to forecast prices (NPF) is used to proxy
the producer’s level of attention to marketing.

Innovation in the management of calving
was captured with the control over calving pe-
riod(s) as a management practice and the tim-
ing of production for marketing consider-
ations. First, the CONTROL variable separates
producers by their use of control over calving
periods. Those who restrict calving periods to
a single season (any single season or two ad-
joining seasons) and those who practice spring
and fall calving are grouped into the category
that control calving periods (CONTROL = 1).
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The remainder are those producers that essen-
tially practice no control over breeding. The
second variable, the number of calving periods
(NSEASON), reflects the flexibility and poten-
tial profitability associated with taking advan-
tage of seasonally high prices by marketing
throughout the year. The more calving periods,
the more marketing flexibility.

Dummy variables are introduced to (1) re-
flect the potential use of pasture for crops
(PASTCROP) as a land quality measure and
(2) account for differences in topography,
proximity to feedlots, etc. by differentiating
across regions. Eight dummy variables (D2
through D9) are used to control for differences
across the nine districts in Arkansas.

Methodology

The decision to sell calves at weaning or to
keep feeding calves to heavier weights is mod-
eled by the following equation:

OPT, = a, + a, X, + €,

k=1,2,..., K i=12,...,N,
where OPT, is the i" producer’s decision to
sell calves at weaning (OPT = 0 for traditional
cow-calf) or to keep feeding the animal (OPT
= 1 for value-added producers), k = 1... K,
is the number of explanatory variables (X), a,
is a constant term, a, are the coefficient esti-
mates, and ¢, is the error term for each of i =
1 ... N observations.

Linear probability models (LPM) that use
discrete dependent variables are often used to
capture this type of relationship. Coefficient
estimates show the impact of a one-unit
change in the explanatory variable on the
probability* that a particular choice will be
made. The simplicity of this type of model,

4 “Probability” is used here in the sense that the
average, E(OPT) = XOPT/N, is equal to the proba-
bility that operators choose to feed weaned calves
P(OPT = 1). Coefficient estimates therefore capture
changes in the probability, P(OPT = 1), with a one-
unit change in the explanatory variable in question,
holding everything else constant. This impact is con-
stant across all levels of the explanatory variables.
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however, comes at the cost of the statistical
problem of heteroskedasticity (Gujarati).
Instead, logit analysis, where the logarithm
of the odds ratio in favor of feeding weaned
calves [P(OPT = 1)/(1 — P(OPT = 1)}, is used
because it removes the problem of heteroske-
dasticity (Gujarati; Aldrich and Nelson). In
this model, the unobserved’ chance that an op-
erator chooses to feed calves, P, is regressed
against the decision factors (explanatory var-
iables) as shown in the following equation:

In[P/(1 - P)l=a,+aX,=2Z,
where
P, =e2/(1 + e%) = 1/(1 + e %).

The x2-statistic, based on the log-likelihood
ratio, is used to determine the overall fit of the
model. In addition, groups of variable coeffi-
cients are tested using the same test statistic.
Finally, t-statistics serve to evaluate the statis-
tical significance of individual variables (Al-
drich and Nelson).

In a logit model, the interpretation of co-
efficient estimates is more complex than in lin-
ear probability models. The direction of the
effect is determined by the sign of the coeffi-
cient, but the magnitude of the effect of the
explanatory variable on the dependent variable
changes with values of the explanatory vari-
ables as follows (Aldrich and Nelson):

_9POPT=1)  e& .
aX, (1 + ey X

Wkl

where Z, is calculated at various levels of X,
to show changes in W,, the marginal impact
at various levels of the independent variables.
To simplify, we report W,, the average of the
marginal impacts using all observations except
for the binary dummy variables where the
marginal impact is reported at X,; = 0 or 1
depending on the variable. W, indicates the av-

5 “Unobserved”” because P, the it* producer’s prob-
ability of feeding calves, P(OPT, = 1), is not actually
observed. In the survey, producers only indicate
whether they feed weaned calves or not.
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Table 1. Description of Variables Across Operation Type in Arkansas, 1996

Category/ All Traditional  Value-added
Variables Description Producers Cow-calf Producer
Farm Size
SMALL cow herd size dummy variable 10.7%* 10.5% 11.8%
(1 = 50 or fewer cows, 0 = other-
wise)
MEDIUM cow herd size dummy variable 71.4% 73.2% 63.8%
(1 = between 51 and 149 cows, 0
= otherwise)
LARGE cow herd size dummy variable 17.9% 16.3% 24.4%
(1 = 150 or more cows, 0 = other-
wise)
LAND owned and rented acreage used for (454.3, 384.0)¢ (427.7,297.7) (566.0, 618.0)

cattle enterprise in 1995
Human Capital

YOUNG producer age dummy variable 10.9% 9.9% 15.0%
(1 = up to age 40, 0 = otherwise)

MIDDLE producer age dummy variable 58.9% 58.6% 59.8%
(1 = age 41 to 60, 0 = otherwise)

OLDb producer age dummy variable 30.3% 31.5% 25.2%
(1 = older than age 60, 0 = other-
wise)

UNIV operator education 3.89% 3.67% 4.80%
(1 = has attended university, 0 =
otherwise)

Risk and Diversification
RISK? operator’s opinion on The problem (2.45,0.96) (2.32,091) (3.00, 0.96)

with feeding calves on my farm is
that prices of feeder cattle change
too much (too risky)

NOTHER number of livestock enterprises on (1.20, 0.67) (1.19, 0.65) (1.22,0.76)
farm (other than commercial beef
production)
Benefits and Costs of Backgrounding
BREED? operator’s opinion on The benefit of (2.35,0.76) (2.40,0.77) (2.17,0.66)

feeding calves is that I can better
adjust my breeding program since 1
know how animals perform
PROFIT! operator’s opinion on The benefit of (2.71,0.93) (2.87,0.89) (2.06,0.77)
Jeeding calves is that it is on aver-
age more profitable than selling
weaned calves
FAC? operator’s opinion on The problem (2.78, 1.17) (2.57,1.11) (3.65, 0.96)
with feeding calves on my farm is
that I don’t have the facilities to
Jeed weaned calves
FIN? operator’s opinion on The problem (2.09, 1.00) (1.97,095) (2.61, 1.05)
with feeding calves on my farm is
that financing the feeding is too
costly
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Table 1. (Continued)

Category/ All Traditional  Value-added
Variables Description Producers Cow-calf Producer
Management
NPF number of sources used to forecast (2.52,1.18¢ (2.38,1.13) (3.08, 1.21)
prices for end of feeding period
CONTROL level of control over calving (1 = one 65.2% 62.6% 76.4%

or two distinct calving periods; 0 =
no control over calving period or
year-round calving)

NSEASON reported # of seasons (spring, summer, (2.51, 1.17) (2.56, 1.19) (2.30, 1,06)
fall, winter) calving took place

Region

PASTCROP alternative land use (1 = crop land 4.8%* 3.4% 11.0%
used as pasture, 0 = pasture can’t
be used for crops)

Di® Producer district dummy variable 28.3% 27.5% 31.5%
(1 = Northwest district, 0 = other-
wise)

D2 Producer district dummy variable 14.1% 14.6% 11.8%
(1 = North central district, 0 = oth-
erwise)

D3 Producer district dummy variable 8.2% 7.9% 9.4%
(1 = Northeast district, 0 = other-
wise)

D4 Producer district dummy variable 19.1% 19.5% 17.3%
(1 = West central district, 0 = oth-
erwise)

D5 Producer district dummy variable 6.8% 6.2% 9.4%
(1 = Central district, 0 = otherwise)

D6 Producer district dummy variable 2.0% 2.1% 1.6%
(1 = East central district, 0 = other-
wise)

D7 Producer district dummy variable 15.1% 16.5% 9.4%
(1 = Southwest district, 0 = other-
wise)

D8 Producer district dummy variable 4.5% 4.7% 3.9%
(1 = South central district, 0 = oth-
erwise)

D9 Producer district dummy variable 2.0% 1.1% 5.5%
(1 = Southeast district, 0 = other-
wise)

Dependent Variable

OPT Operation type dummy variable 661 534 127
(1 = value added, 0 = traditional)
Number of observations

Notes:

a Percentages of all producers, traditional cow-calf and value-added producer respondents with the indicated character-
istics (i.e. response of 1).

b Not included to avoid singular matrix.

< Numbers in parentheses represent the average and standard deviation of the variable in question, respectively.

¢ Survey respondents could choose among five levels of agreement (Strongly Agree = 1, Agree = 2, Neutral = 3,
Disagree = 4, Strongly Disagree = 5).
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erage impact of a one-unit change in the ex-
planatory variable on the likelihood that an
operator chooses to background calves. Final-
ly, the relative importance of each variable is
directly related to the absolute value of the
coefficient estimate.

Results

Table 2 shows the results of the logit estima-
tion. The log-likelihood ratios and associated
p-values indicate that all attribute categories—
with the exception of human capital and re-
gion—were statistically significant. Likewise,
the overall model was highly significant and
had an overall accuracy of 85%, predicting the
traditional cow-calf operation type correctly
94% of the time and the value-added producer
operation type 46% of the time. Discussion of
results for the different variables are grouped
into farm size, human capital, risk and diver-
sification, benefits and costs of background-
ing, management, and regional categories.

Farm Size

As a group, the farm size variables were sig-
nificant. The coefficient for the LAND variable
was very small and positive as expected. The
larger the acreage used for beef cattle, the
more likely an operator chose to feed weaned
calves. On average, a 100-acre increase in land
would lead to a 1% (100 units X W,,,;) in-
crease in the likelihood that an operator will
background calves. The coefficients of the
SMALL and LARGE operations were insignif-
icant, suggesting that there are no significant
economies of size in feeding weaned calves.
Because capital investments for this type of
feeding activity are not substantial, this result
is similar to Feder’s lumpiness of investment
contentions for the likelihood of technology
adoption across different size operations.

Human Capital

None of the age and education variables was
effective in capturing differences among tra-
ditional cow-calf and value-added producer
operations. The coefficients were not statisti-
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cally significant either individually or as a
group of variables. Confounding influences in
human capital variables may underlie this lack
of significance. For example, off-farm em-
ployment opportunities may be a factor (Dorf-
man) that would justify the sign on the UNIV
variable. Younger operators or those with a
university education may view off-farm labor
opportunities differently than older producers
or those who are not as educated. Unfortu-
nately, the survey did not include more precise
variables to capture operator experience, off-
farm employment opportunities, and the labor
situation on farm to offer more insights into
human capital issues.

Risk and Diversification

The operator’s opinion on the price risk as-
sociated with the backgrounding of calves was
an important determinant of the likelihood that
backgrounding took place on farms. Operators
who reported that price risk was not a signif-
icant problem were more likely to feed than
those who did. This shows that there may be
important differences in the perception of
price risk between producers who operate a
cow-calf enterprise and those who also feed
weaned calves. The result indirectly supports
the results of Schroeder and Featherstone who
argued that a cow-calf operation’s overall risk
can be reduced if backgrounding takes place.
On the other hand, the question revealing risk
perception (see RISK in Table 1) may include
elements of an objective risk measure (price
variation) and attitude towards risk (belief that
prices change too much). In that sense, the sig-
nificant coefficient for RISK suggests that
ranchers who are optimistic—that is, they do
not perceive risk as excessive—tend to invest
in value-added cattle production. The second
variable, NOTHER, was not significant, which
indicates that producers who have already di-
versified into other value-added enterprises are
not more likely to background than those who
have not. This may suggest that synergies
across value-added enterprises are not impor-
tant factors in the decision to invest in another
value-added enterprise.
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Table 2. Summary of Statistical Results of the Logit Model
Log-
Marginal Likelihood
Category/ Standard Impact Ratios
Variables Coefficients? Errors W.p (in %) (p-value)
Constant —6.5953** 1.4124 — —
Farm Size
SMALL 0.3413 0.4130 3.674 6.9480*
LARGE —-0.2974 0.3304 —-3.921 (0.0736)
LAND 0.0009%** 0.0004 0.010
Human Capital
YOUNG 0.438 0.4266 5.729 3.1396
MIDDLE 0.1412 0.2880 1.449 (0.3706)
UNIV —0.3830 0.2623 -3.703
Risk and Diversification
RISK 0.4185%* 0.1469 4.311 10.3643**
NOTHER 0.2704 0.1848 2,785 (0.0056)
Benefits and Costs of Backgrounding
BREED 0.2454 0.1924 2.528 100.6812%*
PROFIT —1.0321%* 0.1669 —10.633 (0.0000)
FAC 0.6772%* 0.1244 6.976
FIN 0.2110 0.1346 2.173
Management
NPF 0.2797%* 0.1101 2.882 12.1473%*
CONTROL 1.1753* 0.6502 9.916 (0.0069)
NSEASON 0.5797*%* 0.2711 5.972
Region
PASTCROFP 0.6309 0.4803 10.594 14.0450
D2 -0.7513* 0.4156 —7.084 (0.1207)
D3 —0.4882 0.4613 —6.024
D4 —0.3867 0.3682 —3.602
D5 —0.1235 0.5010 —1.453
D6 —0.8331 0.9786 —7.559
D7 —0.8583** 0.4335 —6.599
D§8 —0.3446 0.6436 —3.386
D9 1.2377* 0.7185 22.889
Log-Likelihood —220.5989
Restricted (a, = 0) Log-Likelihood —323.4282
x*-value 205.6586
Calculated Significance Level 0.000
McFadden’s R? 0.3179
Number of Observations 661

Notes:

a* and ** indicate significance at the 10% and 5%, respectively.
® For the binary dummy variables, SMALL, LARGE, YOUNG, MIDDLE, PASTCROP, and regional dummy variables

D2 ... D9 the marginal impact is calculated at X,, = 1 and at X,, = 0 for CONTROL and UNIV.
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Benefits and Costs of Backgrounding

This category contained four variables which
measured producer attitudes about the per-
ceived benefits and costs of backgrounding.
Among the benefits to feeding calves were ac-
cess to information on livestock performance
and the perceived profitability of such an en-
terprise. The sign of the coefficient on the
BREED variable was not significant. Cow-calf
producers may be more interested in other cat-
tle characteristics, such as calving ease and
milking ability, than in the performance of
their weaned calves on their own farms in
choosing their breeding program (Sy et al.).

The opinion on profitability of the back-
grounding enterprise was a significant and nu-
merically important factor in deciding to feed
weaned calves. Results show that the percep-
tion of profitability of backgrounding has a
large positive® impact and leads an operator to
adopt the value-added enterprise. The profit-
ability question might be a tautology—you
background if you think it profitable and do
not otherwise. Although profit no doubt influ-
ences the decision, inspection of mean values
in Table 1 suggests the effect is not that direct.
On average traditional cow-calf operators did
not disagree with the statement even though
they did not background calves. This supports
the contention that producers are motivated by
profits as argued by Biswas et al. and Young
and Shumway.

Among problems that producers might face
when making the decision to feed weaned
calves on their own farm are a lack of facilities
(FAC) and the high cost of financing the feed-
ing enterprise (FIN). The signs of the coeffi-
cient estimates were positive as expected. A
lack of facilities was a significant factor while
the cost of financing was not. Given the access
to relatively low-cost financing during the
time of this survey, credit scarcity does not
appear to be a major constraint to adoption.

¢ Given the scaling of the attitude variables, a neg-
ative coefficient on the PROFIT variable actually im-
plies a positive relationship between the attitude to-
wards higher profitability with backgrounding and the
likelihood that backgrounding takes place.
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Management

Both marketing (NPF and NSEASON) and
production (CONTROL) variables were signif-
icant. These results indicate a direct relation-
ship between the effort expended on forecast-
ing prices and the likelihood that an operator
will engage in the feeding of weaned calves.
The causality between NPF and OPT is ten-
uous. These results must therefore be consid-
ered preliminary, with no implications of cau-
sality but merely association, until data for a
better specified model are available. Nonethe-
less, attention to marketing in light of the im-
portance of price risk identified above is an
important attribute of the backgrounding de-
cision.

More important, by the absolute value of
the coefficient, is the need to control calving
periods as measured by the CONTROL vari-
able. The results also indicate that additional
marketing flexibility (NSEASON) increases
the likelihood that calves are fed on farms.
This result appears to be at odds with the re-
sults on the CONTROL variable. Implicitly,
there is a trade off between cost savings and
production efficiencies derived from con-
trolled breeding and the gains from additional
marketing flexibility. Both results are signifi-
cant and show that production control and
marketing flexibility are prerequisite to back-
grounding. Perhaps controlled spring and fall
calving offers a solution to this tradeoff as
both control and marketing flexibility are pre-
sent. These results also support Harper et al.’s
insight into the direct relationship between
adoption and the existing level of innovation
in management.

Region

Land quality as measured in the PASTCROP
variable had an insignificant impact on the
likelihood of backgrounding. The regional
dummy variables show some significant and
large deviations from the base production dis-
trict in the Northwest of Arkansas. For D2 and
D7, both largely forested regions, a lack of
available pastures may be the cause. In the
case of D9, access to relatively cheap feed
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sources is conjectured to have caused the de-
viation.

Conclusions

The results of this study suggest that producer
perceptions about profitability, risk, and facil-
ities are significantly associated with calf re-
tention decisions. After we controlled for farm
size and human capital differences, the per-
ceptions of producers were significant and nu-
merically important factors in the decision to
invest in downstream value-added cattle pro-
duction. Generally, producers that perceive the
investment as profitable, without additional
price risk, and within the capacity of their
physical facilities tend to invest in back-
grounding. This suggests that extension efforts
should be focused on price risk management,
feeding technology, and ways to convert ex-
isting facilities to accommodate feeding. Ben-
efits to feeding do not necessarily lie in su-
perior access to performance information but
rather in the belief that feeding is more prof-
itable than selling at weaning. Contrary to
popular belief, farm size and scale of cattle
production have minimal impacts on the de-
cision to invest in cattle backgrounding. Con-
trol over production and marketing flexibility
was also critical to the adoption of back-
grounding.

Additional research on human capital is-
sues is required to more explicitly model op-
erator experience and labor utilization in the
feeding enterprise in relation to the rest of the
farm operation. Also, the analysis was limited
to a discrete data choice to adopt (or not)
backgrounding because data limitations pre-
vented the estimation of a full double-hurdle
model. The specification of the second stage,
to explain the actual magnitude of the back-
grounding activity, would require more spe-
cific information about the financial and labor
situation on the farm as well as knowledge
about the operator’s risk preferences.

References

Aldrich, J. H. and E D. Nelson. “Linear Probabil-
ity, Logit, and Probit Models.” Sage University

107

Paper # 45. Sage Publications Inc., Beverly
Hills, CA, 1984.

Biswas, B., J. R. Lacy, J. P Workman, and E H.
Siddoway. ““‘Profit Maximization as a Manage-
ment Goal on Southeastern Montana Ranches.”
Western Journal of Agricultural Economics 9,
1(1984):186~194.

Caswell, M. and D. Zilberman. ‘“The Choices of
Irrigation Technologies in California.”” Ameri-
can Journal of Agricultural Economics 67,
2(1985):224-234.

Dinar, A. and D. Yaron. “Influence of Quality and
Scarcity of Inputs on the Adoption of Modern
Irrigation Technologies.”” Western Journal of
Agricultural Economics 15, 2(1990):224-233.

Dorfman, J. H. “Modeling Multiple Adoption De-
cisions in a Joint Framework.” American Jour-
nal of Agricultural Economics 78, 3(1996).547—~
557.

Ethridge, D. E, P Zhang, B. E. Dahl, R. T. Ervin,
and J. Rashemeza. “Cattle Ranching Production
and Marketing Strategies under Combined Price
and Weather Risks.”” Western Journal of Agri-
cultural Economics 15, 2(1990):175-18S5.

Feder, G. “Adoption of Interrelated Agricultural In-
novations: Complementarity and the Impacts of
Risk, Scale, and Credit.”” American Journal of
Agricultural Economics 64, 1(1982):94-101.

Feder, G. and R. Slade. ‘““The Acquisition of Infor-
mation and the Adoption of New Technology.”
American Journal of Agricultural Economics
66, 3(1984):312-320.

Feuz, D.M. and J.J. Wagner. ‘“‘Retained Ownership:
Understanding Performance Risk and Evaluat-
ing Marketing Alternatives.”” Journal of the
American Society of Farm Managers and Rural
Appraisers 60(1996):65-71.

Gujarati, D.N. Basic Econometrics, third edition.
McGraw-Hill Inc., New York, NY, 1995.

Haines, PS., D.K. Guilkey, and B.M. Popkin.
“Modeling Food Consumption Decisions as a
Two-step Process.” American Journal of Agri-
cultural Economics 70, 3(1988):543-552.

Harper, J. K., M. E. Rister, J. W. Mjelde, B. M.
Drees, and M. O. Way. “‘Factors Influencing the
Adoption of Insect Management Technology.”
American Journal of Agricultural Economics
72, 4(1990):997-1005.

Johnson, L.A., K.W. Ferguson, and E.L. Rawls.
“Risk-return Comparisons of Tennessee Feeder
Cattle Backgrounding Systems.”” Journal of the
American Society of Farm Managers and Rural
Appraisers. 53(1989):41-46.

Lambert, D. K. “Calf Retention and Production



108

Decisions over Time.” Western Journal of Ag-
ricultural Economics 14, 1(1989):9-19.

Pardue, M.D., M.P. Popp, and C.R. Garner. ‘‘Feeder
Cattle Production Budgets for Arkansas, 1996:
Estimated Costs and Returns at Specified Situ-
ations.”” University of Arkansas Cooperative
Extension Service Technical Bulletin, ETB 205,
1997.

Popp, M. and L. Parsch. “Production Practices of
Arkansas Beef Cattle Producers”. University of
Arkansas Agricultural Experiment Station Bul-
letin 956. 1998.

Rahm, M.R. and W.E. Huffman. ‘“The Adoption of
Reduced Tillage: The Role of Human Capital
and Other Variables”. American Journal of Ag-
ricultural Economics 66, 4(1984):405-413.

Rawlins, R. B. and D. J. Bernardo. “Incorporating
Uncertainty in the Analysis of Optimal Beef-
Forage production Systems.” Southern Journal
of Agricultural Economics 23, 1(1991):213—
225.

Salant, P. and D.A. Dillman. How to Conduct Your

Journal of Agricultural and Applied Economics, April 1999

Own Survey. John Wiley & Sons, Inc., New
York, NY, 1994.

Schroeder, T. C. and A. M. Featherstone. ‘“Dynamic
Marketing and Production Decisions for Cow-
calf Producers.” American Journal of Agricul-
tural Economics 72, 4(1990):1028-1040.

Sy, H.A., M.D. Faminow, G.V. Johnson, and G.
Crow. “Estimating the Values of Cattle Char-
acteristics Using an Ordered Probit Model.”
American Journal of Agricultural Economics
79, 2(1997):463-476.

Watt, D.L., R.D. Little, and T.A. Petry. “Retained
Ownership Is an Option for Cow-calf Opera-
tions.” Journal of the American Society of Farm
Managers and Rural Appraisers 51(1987):80-87.

Young, K. D. and C. R. Shumway. “Cow-calf Pro-
ducers Perceived Profit Maximization Objec-
tives: A Logit Analysis.”” Southern Journal of
Agricultural Economics 23, 1(1991):129-136.

Young, S. R. and W. W. Wilson. ““Credit Allocation
Decisions of Wheat Exporting Countries.” Ca-
nadian Journal of Agricultural Economics 44,
1(1996):53-65.



