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Factors Affecting Adoption of Recommended

Management Practices in Stocker

Cattle Production

Rachel J. Johnson, Damona Doye, David L. Lalman, Derrell S. Peel,

Kellie Curry Raper, and Chanjin Chung

Binary logit regression models were used to estimate factors affecting adoption of recom-
mended management practices. Variables analyzed include aspects of farm structure, human
capital, farm objectives, and production system employed by the producer. Results reveal that
operation size and dependency upon income from the stocker operation, in particular, in-
fluence the adoption of recommended practices. Older producers and those pursuing a year-
round production strategy were found to lag in adoption.
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Factors Affecting Adoption of

Recommended Management Practices in

Stocker Cattle Production

Three phases typically comprise U.S. beef

production: cow-calf, growing, and finishing.

Most calves go through a postweaning growing

program, although specific programs vary in

structure, type, and nomenclature. Weaned

calves intended for sale as commercial feeder

cattle, but not yet placed in the feedlot, are

commonly referred to as stocker cattle. Stocker

calves, typically weighing from 300 to 800

pounds, represent an important segment of the

beef production and marketing chain. Stocker

cattle inventory in a specific geographic area

at a point in time is not easily captured in

U.S. Department of Agriculture’s (USDA) data

collection system. However, the National Ag-

ricultural Statistic Service (NASS) national

cattle inventory reports reveal that 1.75 million

stocker calves were grazing small grain pas-

tures in Kansas, Oklahoma, and Texas as of

January 1, 2008 (USDA, NASS, 2008). Stocker

cattle represent an economically viable enter-

prise characterized by inexpensive weight gain

relative to cow-calf and finishing phases of

production (Peel, 2003). A cow-calf producer

may retain ownership of weaned calves for

growing as a preliminary phase before cattle

feeding. Alternatively, beef cattle producers may
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choose to engage in stocker cattle production as

an independent commercial enterprise.

In the stocker phase, emphasis is placed

on animal growth versus fattening and on the

use of forage/grazing-based systems versus

concentrate feeds. Some stockers are grazed

throughout the summer (season-long), while

others may be double-stocked and removed

from summer pasture in midsummer (early

intensive strategy). Winter production systems

typically employ either annual cool season

forage, such as small grains pasture, or peren-

nial cool season forages. Stockers may also be

completely confined and fed harvested forages.

Mineral, protein, and/or energy supplementa-

tion is generally practiced, depending on forage

conditions (Peel, 2003).

Core components of stocker production

include nutrition, pasture management, qual-

ity assurance and animal health, marketing

and risk management, genetics, and business

management. Each management area offers

opportunities to add value to the product

and/or reduce costs of production. Numerous

technologies and management practices are

available and often recommended by exten-

sion educators to improve biological and

economic efficiency of stocker operations.

Examples include anabolic implanting, setting

proper stocking rates, correctly administer-

ing intramuscular (IM) injections, marketing

cattle in uniform lots, using risk manage-

ment tools, and drafting a long-term busi-

ness plan (Avent, Ward, and Lalman, 2004;

Dexter et al., 1994; Doye, 2005; Hart et al.,

1988; Reuter, Highfill, and Lalman, 2005;

Schmitz, Moss, and Schmitz, 2003; USDA,

Animal and Plant Health Inspection Services,

2000).

Previous research has identified the adoption

of management practices within the cow-calf and

feeder industries (Gillespie, Kim, and Paudel,

2007; Popp, Faminow, and Parsch, 1999; Ward

et al., 2008). However, factors affecting adop-

tion of specific management practices within

the stocker industry have not yet been empiri-

cally identified. This article contributes to

the literature by diminishing this information

gap. Determining the factors affecting pro-

ducer adoption of recommended management

practices (RMPs)1 is of interest. Why are rec-

ommended production and management prac-

tices not implemented in certain cases? Is

there a definable category of producers who are

not adopting new information and technology to

whom educational programs could be targeted?

The objective of this research is to identify

factors that influence adoption of RMPs in

Oklahoma stocker cattle operations. Findings

will facilitate directing, or redirecting, research

and educational programs by researchers and

extension staff to achieve the goal of high

adoption levels of RMPs within various pro-

duction systems.

Stocker Cattle Recommended

Management Practices

Research has shown that anabolic implants are

one of the most cost-effective technologies

available to cattle producers as producers can

expect a 10–15% improvement in average daily

gain over nonimplanted controls (Reuter,

Highfill, and Lalman, 2005). Implants increase

the rate of growth measured by average daily

gain as well as the metabolic and economic

efficiency of growth. Implanting calves pro-

vides the capacity to increase weight gains by

8–20% during the grazing season with adjusted

stocking rates (Selk, Reuter, and Kuhl, 2006).

Since forage utilization represents a critical

cost factor in stocker production, knowing how

to set a proper stocking rate is key to stocker

profitability. Proper stocking rates and grazing

duration ensures that plants will recover from

grazing during the growing season, the quality

of the available forage will be maintained, and

animal performance will be optimized (Hart

et al., 1988).

Injection site lesions arise from the admin-

istration of intramuscular injections. Blemishes

in top sirloin beef occur in approximately 11%

of carcasses and result in substantial losses to

1 Best management practices are often associated
with natural and environmental resource management
practices. This study analyzes management practices
recommended by extension educators and researchers;
thus the term recommended management practices
(RMPs) is used.
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the beef industry (Dexter et al., 1994). Blem-

ishes result in visual defects and require further

processing, resulting in a less tender end pro-

duct and an undesirable consumer eating ex-

perience. State and national industry leaders

and educators have worked to inform beef

producers of ideal injection practices, namely

administering intramuscular and subcutaneous

injections in the animal’s neck region. Injection

site blemishes are thought to primarily origi-

nate from the cow-calf and stocker levels, or

early in the finishing period (USDA, Animal

and Plant Health Inspection Services, 2000).

Production and feeding efficiency increase

with larger, more uniform lots of cattle and cattle

sold in uniform lots often command a market

premium (Avent, Ward, and Lalman, 2004).

Uniform lots consist of cattle with similar frame,

muscling, weight, and breeding. Jones et al.

(1992) and Schroeder et al. (1988) found feeder

cattle transaction price differentials significantly

differ between uniform and mixed cattle lots.

Using 2001–2003 data, Ward, Ratcliff, and

Lalman (2004) found that average sale price in-

creased $1.91/per hundred weight (cwt) for cattle

sold in uniform lots.

Feeder cattle prices are difficult to predict due

to a constantly changing demand for slaughter

cattle attributed to changing feed prices and

shifting demand in both domestic and in-

ternational markets. Futures and options con-

tracts are risk management strategies available to

producers when marketing cattle. Selective

hedging strategies in live cattle markets can de-

crease volatility of returns while increasing

profitability (Noussinov and Leuthold, 1999).

The stocker enterprise is a margin business

with highly variable input and output prices,

primarily reflected in stocker calf purchasing

prices and feeder cattle market fluctuations.

Business planning for a stocker operation is

particularly important, yet often neglected by

producers. A business plan defines the opera-

tion’s goals, identifies limitations, and includes

financial plans. Livestock are realistically

matched to land resources, appropriate markets

are targeted, and financial resources are identi-

fied. A business plan can be especially useful

for stocker operators since it can serve as

an important reference for producers seeking

financing. The ultimate goal of business plan-

ning is to direct the enterprise through a feasible

operational/ financial plan so that a producer’s

goals and objectives will be fulfilled (Doye,

2005).

Literature Review

Examining the factors affecting technology

adoption has long been a focus of agricultural

economics research. Griliches (1957) was one of

the first economists to analyze adoption and

diffusion of technological innovations. He found

profitability to be the largest determinant of

adoption in the case of hybrid corn. Rogers

(1983) examined how various characteristics,

either real or perceived, of a certain technology

affected its adoption. He included profitability as

one component of adoption with relative advan-

tage, compatibility, complexity, trialability, and

observability positively influencing adoption.

Farm size has frequently been identified as a

positive factor in adoption of agricultural inno-

vations (Banerjee et al., 2008; Diederen et al.,

2003; Gillespie, Basarir, and Schupp, 2004; Just

and Zilberman, 1983; Popp, Faminow, and

Parsch, 1999; Rahelizatovo and Gillespie,

2004; Ward et al., 2008). Popp, Faminow, and

Parsch (1999) found farm size was a significant

factor for adopting value-added production, but

the producer’s perceptions of risk and profit-

ability were also important.

Caswell et al. (2001) examined how tech-

nology adoption can be driven by unquantifiable

factors, finding that the amount of off-farm work

undertaken by producers was significantly re-

lated to the adoption of technologies that econ-

omized on managerial time. Operators of large

farms, more dependent upon on-farm revenues

and pursuing off-farm work to a lesser extent,

were more likely to adopt managerially inten-

sive technologies such as precision agriculture.

Daberkow and McBride (2003) also noted a pos-

itive relationship between full-time farming and

adoption of precision farming technologies.

Technology adoption has also been found to be

contingent upon the degree to which a producer’s

net household income is generated from the op-

eration (Banerjee et al., 2008). Nonadopters of

recommended practices tend to be less dependent

Johnson et al.: Factors Affecting Stocker Cattle Production 17



upon the operation as a generator of household

income (Gillespie, Kim, and Paudel, 2007; Vestal,

2005). Gillespie, Kim, and Paudel (2007) found

most frequently adopted best management prac-

tices (BMPs) were those that resulted in imme-

diate economic benefits; nonapplicability and

unfamiliarity were the most commonly cited

reasons for lack of BMP adoption.

Specialization has been found to affect tech-

nology adoption and the likelihood of a farmer

being a top performer in the dairy industry

(El-Osta and Morehart, 2000). However, di-

versification in both beef and dairy production

has also been shown to influence technology

adoption (Gillespie, Basarir, and Schupp, 2004;

Gillespie, Kim, and Paudel, 2007).

Human capital characteristics, such as age,

education, and experience, represent other fre-

quently identified factors influencing technol-

ogy adoption (Banerjee et al., 2008; Caswell

et al., 2001; Daberkow and McBride, 2003;

Diederen et al., 2003; Gillespie, Basarir, and

Schupp, 2004; Gillespie, Kim, and Paudel,

2007; Rahelizatovo and Gillespie, 2004;

Traoré, Landry, and Amara, 1998; Vestal,

2005). Education, in particular, was often dem-

onstrated to have a strong positive effect on

the adoption of information-intensive technolo-

gies.

Age had a negative effect on adoption of

precision farming technologies in a study by

Daberkow and McBride (2003). However,

Banerjee et al. (2008) found adoption of other

precision farming technologies had a larger

impact on adoption probabilities than age and

education variables. Paudel et al. (2008) found

visits between producers and the U.S. De-

partment of Agriculture Natural Resource

Conservation Service increased BMP adoption

probabilities in Louisiana dairy producers. In

addition to operation size and income de-

pendency, Ward et al. (2008) found age, edu-

cation, and farm objectives positively impacted

adoption.

Fernandez-Cornejo (2007) and Caswell et al.

(2001) note the entire farm production system

must be considered since profitability of various

technologies can be influenced between varying

production locations. Heterogeneity of the re-

source base has also been shown to influence

technology adoption and profitability (Green

et al., 1996; Thrikawala et al., 1999).

Studies thus far have not investigated the

implementation of specific management prac-

tices in the stocker industry. Furthermore, and

of notable importance, RMPs have not been

evaluated in specific stocker production sys-

tems. This is important because of the diversity

in production methods, seasons, and forage

bases plus the variety of tools for managing

risks within the stocker industry.

Theoretical Framework

Adoption of specific technologies in stocker

cattle operations is an individual producer’s

decision. A producer’s utility from adopting a

technology may be modeled as a linear func-

tion of the producer’s characteristics and the

attributes of the technology. The probability

that a producer will choose to adopt a particular

technology alternative is given by the proba-

bility that the utility of the alternative is greater

than the utility that the producer would gain

from any other given alternative. With the de-

cision to adopt or to not adopt, the producer is

choosing the alternative that maximizes utility

(Kennedy, 1998).

Following Judge et al. (1985), a random

utility model is used to depict a producer’s

decision to adopt a technology. When the ith

producer has j technology choices, the utility of

adopting technology j is

(1)
Uij ¼ x9ijbiþeij where i ¼ 1, . . . , I, and

j ¼ 1, . . . , J,

and where bi 5 b 1 ni is a vector of preference

parameters specific to the ith producer, b is the

mean preference parameter, and ni is a vector of

random elements that represent the ith pro-

ducer’s deviation from the mean. Since ni is

unobservable, the resulting model is

(2) Uij ¼ x9ijbþðx9ijniþ eijÞ.

The random parameters bi and random er-

rors eij are assumed to be multivariate normal

and independent of one another with Weibull

distribution. With the ith producer’s adoption of

technology j, the utility of the technology, Uij,

Journal of Agricultural and Applied Economics, February 201018



is maximized. The probability that producer i

adopts technology j is

(3)

PiðjÞ ¼ Pr½Uij > Uik�
¼ Pr½x9ijbiþðx9ijniþeijÞ� ³ ½x9ikbi

þðx9ikniþ eikÞ�
¼ Pr½ðx9ikniþ eikÞ
� ðx9ijniþ eijÞ £ ðx9ijbi � x9ikbiÞ�

for all other k 6¼ j, k 2 Ri,

where Ri is the alternative set for producer i [Ri

5 {j, k} 5 {Adopt, Do not adopt}].

As shown by Greene (1990), the ith pro-

ducer’s adoption of technology j is given by

(4) PiðjÞ ¼ ex9ijbi

,P
k2Ri

ex9ikbi

Empirical Applications and Data

The decision to adopt each of the designated

management practices is estimated using the

binary logit model. Binomial logistic and cu-

mulative normal (probit) models are similar in

the midrange sections of the respective distri-

butions of error terms. Logit models tend to

have heavier tails than probit distributions

(Amemiya, 1981). Given that all of the ex-

planatory variables used in the regression are

dummy variables bounded by 0 and 1, data are

yielded that more readily represents an un-

derlying equal distribution (large tails) and the

binary logit model is found to be most appro-

priate. RMP adoption is modeled with the logit

equation as follows:

(5) PiðjÞ ¼ FðZiÞ ¼ ezi=ð1þeziÞ

¼ 1=ð1þe�ziÞ, where Zi ¼
Xk

j¼1

X9ijbj

where Pi is the probability that the ith producer

adopts the management practice and is

regressed against the explanatory variables

(Xi). Xi is the ith row of the n � k matrix of

explanatory variables, bj is the k � 1 vector of

parameter coefficients, n is the number of ob-

servations, and k is the number of coefficients.

The coefficient measures a one unit change in

the explanatory variable based on the logarithm

of the probability ratio, or Ln[Pi/1 2 Pi)], of the

producer choosing to adopt the management

practice (j 5 1), and measures the likelihood of

adoption (Cox, 1958). The marginal change in

probability of the ith producer adopting a cer-

tain management practice results from a change

in the kth explanatory variable and following

Greene (2002) is computed as

(6) Dik ¼ PikðXk ¼ 1Þ � PikðXk ¼ 0Þ.
Independent variables used to measure the

likelihood of management practice adoption

were socioeconomic and structural characteris-

tics of the stocker producer and stocker operation

(Table 1). The explanatory variables included

operation size (MEDIUM and LARGE), de-

pendency upon operation income (DEPIN-

COME), producer age (AGE2), education

(EDU2, EDU3, and EDU4), extent of off-farm

work (PART and FULL), and value placed on

operation objectives by producers such as gen-

erating income to reduce off-farm work

(INCOMELOW and INCOMEHIGH) and

choosing labor reducing management practices

(LABORLOW and LABORHIGH). Production

system type was incorporated through variables

that categorize grazing time periods (WIN-

TERSP and YRROUND) and forage bases

(WSGRASSES and CSGRASSES). Independent

variables were identified with dummy variables

(either 0 or 1). Based on the literature review,

most variables were hypothesized to have posi-

tive signs on their estimated coefficients. How-

ever, assigning low importance to generating

income to reduce off-farm work or to choosing

management practices to reduce labor was hy-

pothesized to have negative signs as was in-

creasing producer age. Detailed definitions of the

independent variables are provided in Table 1.

The empirical model used for the analysis

was:

(7)

Recommended Management Practice ¼ b0

þb1MEDIUMþb2LARGEþb3DEPINCOME

þb4AGE2þb5EDU2þb6EDU3þb7EDU4

þb8PARTþb9FULLþb10INCOMELOW

þb11INCOMEHIGHþb12LABORLOW

þb13LABORHIGHþb14WINTERSP

þb15YRROUNDþb16WSGRASSES

þb17CSGRASSESþ et

Two categories were created for the de-

pendent variables, or RMPs, to represent the

dichotomous choice in qualitative response.

Johnson et al.: Factors Affecting Stocker Cattle Production 19



Table 1. Summary of Variables Used in Logit Modelsa,b

Category/Variable Description Mean

Dependent Variable

Production

Implanting Steers are implanted. (1 5 nearly always, 0 5 rarely, if ever) 0.362

Forages

Stocking Rate The producer has knowledge of setting and monitoring

a proper stocking rate. (1 5 yes, 0 5 no, or not sure)

0.483

Quality Assurance and Animal Health

IM Injections Intramuscular injections are administered in the neck.

(1 5 nearly always, 0 5 rarely, if ever)

0.111

Marketing and Risk Management

Marketing Type Lot type used for marketing cattle.

(1 5 uniform lots, 0 5 mixed lots)

0.257

Risk Management Tools Feeder cattle futures, options, and/or cash contracts

are used to lock in expected fixed prices.

(1 5 nearly always, 0 5 rarely, if ever)

0.105

Business Planning

Business Plan The producer has a long-term business plan. (1 5 yes, 0 5 no) 0.497

Explanatory Variablec

Farm Structure

SMALL Number of stocker/feeder cattle managed each year.

(1 5 less than 100 head, 0 5 otherwise)

0.359

MEDIUM Number of stocker/feeder cattle managed each year.

(1 5 100–500 head, 0 5 otherwise)

0.301

LARGE Number of stocker/feeder cattle managed each year.

(1 5 greater than 500 head, 0 5 otherwise)

0.280

NONINCOME Percent of net household income generated from

the beef cattle operation. (1 5 1–40%, 0 5 otherwise)

0.582

DEPINCOME Percentage of net household income generated from

the beef cattle operation. (1 5 41–100%, 0 5 otherwise)

0.349

Human Capital

AGE1 Producer age. (1 5 less than 50 years, 0 5 otherwise) 0.449

AGE2 Producer age. (1 5 greater than or equal to 50 years,

0 5 otherwise)

0.502

EDU1 Highest level of education attained by the producer.

(1 5 high school, 0 5 otherwise)

0.174

EDU2 Highest level of education attained by the producer.

(1 5 some college, 0 5 otherwise)

0.280

EDU3 Highest level of education attained by the producer.

(1 5 college graduate, 0 5 otherwise)

0.322

EDU4 Highest level of education attained by the producer.

(1 5 some post graduate work or graduate/professional

degree, 0 5 otherwise)

0.185
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Dummy variables were created referring to each

RMP with 1 5 adopt (or nearly always) and 0 5

not adopt (or rarely, if ever). Specific manage-

ment practices were chosen pertaining to each

stocker management area including production,

forages, quality assurance and animal health,

marketing and risk management, and business

planning management. RMPs analyzed were

implants, maintenance of a proper stocking rate,

administration of IM injections, marketing lot

type, use of risk management tools, and pres-

ence of a long-term business plan for the stocker

operation. RMPs, or dependent variables, are

further identified and defined in Table 1.

Table 1. Continued.

Category/Variable Description Mean

NOOFF Extent of producer off-farm work.

(1 5 no off-farm work, 0 5 otherwise)

0.465

PART Extent of producer off-farm work.

(1 5 part-time, 0 5 otherwise)

0.179

FULL Extent of producer off-farm work.

(1 5 full-time, 0 5 otherwise)

0.317

Farm Objectives

INCOMELOW Importance of generating enough

farm income so that off-farm work is not necessary.

(1 5 very unimportant, 0 5 otherwise)

0.089

INCOMEMED Importance of generating enough farm income

so that off-farm work is not necessary.

(1 5 medium importance, 0 5 otherwise)

0.211

INCOMEHIGH Importance of generating enough farm income

so that off-farm work is not necessary.

(1 5 very important, 0 5 otherwise)

0.661

LABORLOW Importance of choosing practices to reduce labor use.

(1 5 very unimportant, 0 5 otherwise)

0.063

LABORMED Importance of choosing practices to reduce labor use.

(1 5 medium importance, 0 5 otherwise)

0.195

LABORHIGH Importance of choosing practices to reduce labor use.

(1 5 very important, 0 5 otherwise)

0.719

Production System

WINTERSP Primary time period cattle are grazed.

(1 5 winter, spring, or both, 0 5 otherwise)

0.587

SUMMER Primary time period cattle are grazed.

(1 5 summer, 0 5 otherwise)

0.412

YRROUND Primary time period cattle are grazed.

(1 5 year round, 0 5 otherwise)

0.407

SMGRAINS Primary forage base used for grazing cattle.

(1 5 small grains pasture, 0 5 otherwise)

0.566

WSGRASSES Primary forage base used for grazing cattle.

(1 5 warm season grasses: Bermuda, Old World bluestem,

weeping lovegrass, or native range, 0 5 otherwise)

0.857

CSGRASSES Primary forage base used for grazing cattle. (1 5 cool season

grasses: fescue or smooth brome, 0 5 otherwise)

0.624

a Data were collected using the ‘‘Beef Cattle Management Practice Assessment’’ distributed to Oklahoma stocker cattle

producers who received an Oklahoma Beef Cattle Manual, March 2004–July 2006.
b Total number of observations, n 5 186.
c Variables in bold are omitted from the analysis to avoid perfect collinearity and serve as the reference point.
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To eliminate potential endogeneity problems

in variables such as size of operation, income

dependency, and RMP adoption variables,

Asteriou and Hall’s (2007) two-stage least

squares regression was performed. Each right

hand side potentially endogenous variable was

regressed against other endogenous variables.

Fitted values from the first stage were then used

as instruments in each of the six RMP logit re-

gressions. To address potential heteroscedasticity,

variance equations were estimated and used in

the maximum likelihood estimation procedure.

The Oklahoma Beef Cattle Manual (Lalman

and Doye, 2005) was distributed through local

extension offices, producer meetings, and by

e-mail request from an Oklahoma State University

website (http://agecon.okstate.edu/cattleman/).

Educators who distributed manuals from March

2004 through July 2006 were instructed to ask

producers who received a copy to complete a

‘‘Beef Cattle Management Practices Assess-

ment.’’ No control mechanism existed to ensure

this request was followed and no follow-up with

individual producers was possible. Approxi-

mately 5,500 manuals were distributed; however,

the number of surveys distributed is unknown.

One of two surveys was issued: one for beef

producers with only stockers and a second for

those who also had a cow-calf operation. Pro-

ducers were asked to document their current

practices. For this study, completed surveys from

186 beef producers specializing in stocker pro-

duction were the focus.

The survey documented current management

practices of Oklahoma stocker producers in the

areas of production, forage and introduced pas-

ture, quality assurance and animal health, mar-

keting and risk, genetics, and business planning

management. The survey asked 54 questions with

the majority presented in 1–7 Likert scale format,

including those regarding implanting practices,

administration site of IM injections, and use of

risk management tools in marketing cattle in-

cluding futures, options, and cash contracts.2

Other questions asked respondents to report

percentages and numerical values. Producers

were questioned regarding operational charac-

teristics, importance of specific farm objectives,

extent of off-farm work, dependency upon in-

come generated from the stocker operation, as-

pects of human capital, and other demographic

characteristics. Producer questions concerning

knowledge in setting proper stocking rates were

presented as ‘‘yes’’ or ‘‘no’’ and were self-

assessments. The producer was asked to choose

between ‘‘mixed lots’’ or ‘‘uniform lots’’ in in-

dicating the way the majority of cattle were typ-

ically marketed. Finally, the producer was asked

if a long-term business plan was present in the

management of the operation and response op-

tions were ‘‘yes’’ or ‘‘no.’’

Table 1 identifies the demographic groups

analyzed. Questions concerning farm structure

and human capital were self-assessed, including

the extent of off-farm work pursued by the pro-

ducer with no off-farm work, part-time off-farm

work, and full-time off-farm work as choices.

Operation size and income dependency data

breaks were based on a consensus from state

specialists involved in the project. Questions

concerning operational objectives and production

systems were converted from Likert scale format.

Responses of 1 or 2 classified an objective as

‘‘very important,’’ with 3, 4, or 5 indicating

‘‘medium importance,’’ and 6 or 7 identifying the

objective as being ‘‘very unimportant.’’ Similarly,

producers are grouped into time of grazing and

primary forage base groups based on Likert scale

responses. A response of 1 or 2 (nearly always

regarding period of time cattle are grazed or

forages used for grazing) categorized the pro-

ducer into the designated time of grazing and

forage base groups identified in Table 1.

Sample means indicate that 36.2% of pro-

ducers nearly always implant cattle. Nearly

half of producers have knowledge of setting

proper stocking rates and have a long-term

business plan. Only 11.1% of producers ad-

minister IM injections in the animal’s neck

region and 25.7% of producers market cattle in

uniform lots. Only 10.5% of producers use ei-

ther futures, options, and/or cash contracts as

risk management tools at least some of the time

in marketing cattle.

2 An example of a question presented in Likert
scale where the respondent was instructed to circle the
best answer is as follows, with 1 being ‘‘nearly always’’
and 7 being ‘‘rarely, if ever.’’: Do you implant steers?
1 2 3 4 5 6 7
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Results

Estimated coefficients from the logit analysis

and percentage changes in probability for each

RMP are presented in Table 2. Standard errors

of the changes in probability for RMP adoption

were estimated using the Delta method

(Greene, 2002). Statistics suggest a strong re-

lationship between the decision to adopt the

RMP and the explanatory variables. McFadden

R-squares for implanting, marketing lot type,

risk management tools, and long-term business

plan were 0.19, 0.38, 0.36, and 0.24, re-

spectively. Hensher and Johnson (1981) con-

sider values between the range of 0.20 and 0.40

to be a good fit. McFadden R-squares for

stocking rate and IM injections were only

slightly above this range at 0.44 and 0.41. Mean

values of the explanatory variables, or the

proportion of producers taking on the particular

qualitative attribute, were used in the logit

equation to calculate the changes in probability.

Implanting

Operation size and higher education positively

impacted the probability that cattle are implanted

(Table 2). Large operations were 10.4% more

likely to implant cattle. As noted earlier,

implanting calves increases growth rates and the

economic efficiency of growth; furthermore, past

research confirms that profitability is a factor

driving technology adoption by larger operators.

Additional cattle weight gain from implanting

likely equates to greater absolute profits. In ad-

dition, the probability of implanting increased by

Table 2a. Results of Logit Models for Selected Recommended Practices

Implanting Stocking Rate

Category/

Variables Coefficient

Standard

Error

Change in

Probability

Standard

Error Coefficient

Standard

Error

Change in

Probability

Standard

Error

Intercept 23.67 2.2009 — — 4.8605 1.8724 — —

Farm Structure

MEDIUM 1.1371 1.0851 8.43% 0.1182 0.0901** 0.0401 4.71% 0.0184

LARGE 1.1031** 1.0422 10.36% 0.1623 0.0930** 0.0377 4.85% 0.0187

DEPINCOME 20.7626 0.5813 25.44% 0.4652 1.9394*** 0.7336 10.24% 0.1484

Human Capital

AGE2 20.3305 0.1529 22.36% 0.0618 20.6459 0.4809 213.72% 0.2047

EDU2 20.1756 1.1799 21.25% 0.0848 20.5625 0.4954 22.36% 0.3119

EDU3 2.9933** 1.3778 7.38% 0.1106 20.8646 0.5106 20.45% 0.2651

EDU4 5.4764** 2.2197 9.12% 0.1673 0.1116 0.5157 5.83% 0.2657

PART 20.6414 1.6691 20.45% 0.1193 2.6212** 1.0493 13.68% 0.3244

FULL 20.9711 1.3757 26.93% 0.1017 2.8910** 1.1542 15.09% 0.2437

Farm Objectives

INCOMELOW 213.4892 1.6819 216.78% 0.3494 5.1734 2.9603 2.88% 1.1955

INCOMEHIGH 1.8013 1.6158 12.86% 0.1182 22.8539 1.1609 214.89% 0.4278

LABORLOW 22.7869 2.3736 219.91% 0.1662 1.7595 0.9287 19.32% 0.2438

LABORHIGH 0.1091 1.1763 0.77% 0.0844 0.3702 0.4223 19.18% 0.2492

Production System

WINTERSP 0.9938 1.0478 7.10% 0.0844 20.5213 0.4027 22.72% 0.2051

YRROUND 0.0059 1.0621 0.04% 0.0758 21.1801** 0.5632 216.60% 0.1298

WSGRASSES 22.4121* 1.3371 217.32% 0.1033 20.8756*** 0.5501 225.71% 0.1029

CSGRASSES 22.2426 1.6034 216.02% 0.1126 0.18821 0.4749 9.82% 0.2546

Note: McFadden R2 for implanting 5 0.19 and stocking rate 5 0.44.

***, **, and * indicates significance at the 1%, 5%, and 10% levels, respectively. Total number of observations, n 5 186.
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7.3% and 9.1% for producers indicating some

postgraduate work and a graduate or professional

degree, respectively.

Warm season grass production systems had

statistically significant negative impacts on the

probability that cattle are implanted. Producers

who primarily graze cattle on warm season

grasses were 17.3% less likely to implant cattle.

Due to heat stress and other weather risks,

weight gains in summer stockers are often lower,

providing less profit potential for implant pro-

grams. Using the same dataset, Johnson (2008)

determined that a greater number of small

stocker operators were pursuing production

systems based on warm and cool season grasses,

a factor which might diminish the likelihood that

warm season stocker producers implant cattle.

Additionally, a small grain based production

system would typically be more management

intensive than a summer pasture based system.

Stocking Rate

Operation size, income dependency, off-farm

work, and year-round and warm season grass

production systems significantly affected the

likelihood that a producer knew how to set

stocking rates (Table 2). Producers dependent

upon income generated from the stocker cattle

operation were 10.2% more likely to know how

to set accurate stocking rates. These results

were consistent with earlier findings that pro-

ducers were more likely to adopt technologies

with immediate economic benefits, such as

grazing management practices, and that pro-

ducers dependent upon stocker income were

Table 2b. Results of Logit Models for Selected Recommended Practices

Intramuscular Injections Marketing Lot Type

Category/

Variables Coefficient

Standard

Error

Change in

Probability

Standard

Error Coefficient

Standard

Error

Change in

Probability

Standard

Error

Intercept 4.8865 1.8052 — — 4.6921 2.1235 — —

Farm Structure

MEDIUM 1.1123** 0.8867 4.89% 0.0071 0.1305** 0.0564 1.65% 0.2044

LARGE 0.0747 0.8561 1.23% 0.0047 0.0535** 0.0388 0.68% 0.0062

DEPINCOME 2.1302 0.7253 3.22% 0.1062 2.2384*** 0.7949 12.82% 0.0772

Human Capital

AGE2 20.5211* 0.4589 24.71% 0.0736 22.7417** 1.1795 214.43% 0.1471

EDU2 20.3213 0.9315 22.95% 0.1405 0.3653 1.0581 0.46% 0.1367

EDU3 21.1078 0.8393 25.06% 0.1396 0.3108 0.9808 0.39% 0.1258

EDU4 20.3421 0.6671 20.07% 0.0944 1.8381 1.2541 2.31% 0.1537

PART 2.1042 1.2478 1.89% 0.1539 5.912 2.4167 5.43% 0.2078

FULL 1.912 1.1355 1.57% 0.1381 4.1432 1.4307 3.28% 0.1804

Farm Objectives

INCOMELOW 3.6738 1.6801 0.91% 1.3041 22.163 1.0552 22.69% 0.6241

INCOMEHIGH 2.7223 0.9131 4.87% 0.1642 0.7746 1.7131 0.95% 0.1648

LABORLOW 2.8884 0.9531 3.98% 0.1771 20.1955 1.1561 22.34% 0.2136

LABORHIGH 2.0093 0.6756 2.48% 0.0945 4.3345 2.3904 1.22% 0.1475

Production System

WINTERSP 0.64131 0.4671 11.70% 0.8662 1.8905** 0.9401 19.65% 0.1023

YRROUND 20.1009 0.5012 23.62% 0.8903 22.9851** 1.2286 213.76% 0.1014

WSGRASSES 21.8312** 0.8021 222.80% 0.1007 1.7871*** 0.8521 22.57% 0.1063

CSGRASSES 21.0419 0.7165 219.75% 0.1258 20.2727 1.0033 23.44% 0.1253

Note: McFadden R2 for intramuscular injections 5 0.41 and marketing lot type 5 0.38.

***, **, and * indicates significance at the 1%, 5%, and 10% levels, respectively. Total number of observations, n 5 186.
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implementing management practices which

reduce costs and/or increase profitability. Me-

dium and large operations were also 4.7% and

4.8%, respectively, more likely to know how to

set proper stocking rates. Due to economies of

size, the economic benefits realized from in-

creased plant and animal efficiency will be

greater for larger operations. Full and part-time

off-farm work increased the probability by

15.1% and 13.7%, respectively, that the pro-

ducer knew how to set accurate stocking rates.

Warm season production, however, negatively

impacted this likelihood by 25.7%. Year-round

production also decreased the probability by

16.6%. Producers pursuing the wheat-stocker

enterprise face complex decisions when pro-

ducing both grain and beef gains from forage.

Thus, producers grazing cattle on warm season

grasses do not perceive setting accurate stock-

ing rates as critically as do producers with dual

purpose wheat or, because of differences in

weather risks and management intensity, these

producers stock at lower rates rather than risk

having insufficient pasture.

Intramuscular Injections

Medium size operations were 4.9% more likely

to correctly administer IM injections in the neck

region (Table 2). Interestingly, Hoag, Ascough,

and Frasier (1999) identified midsized pro-

ducers as most likely to adopt specific man-

agement practices, resulting in an inverted

U-shaped adoption pattern, as is the case with

IM injections here. Producer age and pro-

duction systems based on warm season grasses

Table 2c. Results of Logit Models for Selected Recommended Practices

Risk Management Tools Business Plan

Category/

Variables Coefficient

Standard

Error

Change in

Probability

Standard

Error Coefficient

Standard

Error

Change in

Probability

Standard

Error

Intercept 3.9986 1.4121 — — 3.6428 1.4044 — —

Farm Structure

MEDIUM 0.11525*** 0.0311 1.60% 0.0051 0.1107 0.0403 2.65% 0.0071

LARGE 0.0459** 0.5193 0.64% 0.0049 0.0824 0.0309 1.97% 0.0057

DEPINCOME 1.8463*** 0.0944 7.65% 0.0655 1.5921*** 0.5071 8.16% 0.0811

Human Capital

AGE2 22.6061 0.9541 26.32% 0.1033 21.6187*** 0.5953 218.80% 0.1058

EDU2 20.1042** 0.9395 21.45% 0.1324 1.0721* 0.6563 5.70% 0.1419

EDU3 20.2704** 1.0288 23.04% 0.1295 20.4961 0.6472 21.89% 0.1511

EDU4 21.5645 1.5247 22.17% 0.1359 0.9183 0.7551 12.01% 0.1729

PART 4.5030*** 1.2289 6.25% 0.1841 2.7911 1.0476 16.91% 0.1938

FULL 3.3336 3.0136 4.63% 0.1585 2.9621*** 1.0533 17.00% 0.1835

Farm Objectives

INCOMELOW 2.6329 0.9023 0.07% 0.2848 5.2847 1.4553 1.54% 0.2342

INCOMEHIGH 21.4735 1.3351 20.20% 0.1352 22.0864 0.7806 21.01% 0.1688

LABORLOW 0.8391 0.9776 0.12% 0.1865 2.3234 0.1817 3.70% 0.2524

LABORHIGH 20.777 0.6485 21.07% 0.1352 0.6589 0.5757 1.69% 0.1308

Production System

WINTERSP 1.5312** 0.6485 12.26% 0.0895 20.6599 0.4789 215.82% 0.1069

YRROUND 22.1156*** 0.7552 221.92% 0.9732 20.4757 0.4619 211.39% 0.1068

WSGRASSES 1.5784** 0.7449 11.92% 0.0915 0.0856 0.4682 20.53% 0.1111

CSGRASSES 20.3487 0.8344 24.84% 0.1156 0.6766 0.6864 16.21% 0.1572

Note: McFadden R2 for risk management tools 5 0.36 and business plan 5 0.24

***, **, and * indicates significance at the 1%, 5%, and 10% levels, respectively. Total number of observations, n 5 186.
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diminished the probability that IM injections

were administered correctly. Producers over age

50 were 4.7% less likely to inject the animal in

the neck region. Despite perhaps greater years

of experience, older producers were often re-

luctant to adopt new technologies and practices

(Gillespie, Basarir, and Schupp, 2004). Producers

grazing cattle on warm season grasses were

22.8% less likely to correctly administer IM in-

jections, demonstrating a relative decrease in

management intensity for summer based grazing

systems as compared with winter/spring stocker

producers. Since IM injection sites on an animal

are not realized until slaughter, direct incentives

for the stocker producer to adopt the RMP are

lacking, which explains large and income de-

pendent producers’ failure to adopt this practice.

Marketing Lot Type

Operation size, income dependency, producer

age, and production systems based on grazing

winter or spring small grains pasture and warm

season forage, as well as year-round production

affected marketing lot types (Table 2). Pro-

ducer age and year-round grazing were the only

statistically significant factors that negatively

impacted the probability that cattle were mar-

keted in uniform lots. Producers above age 50

were 14.4% less likely to market cattle in uni-

form lots. Such findings corroborate the results

of Gillespie, Basarir, and Schupp (2004) where

younger producers utilized a greater variety of

alternative marketing arrangements. Medium

sized operations were 1.65% more likely to

market cattle in uniform lot types. The proba-

bility was increased by 12.8% for producers

dependent upon income generated from the

stocker operation. Considering the additional

and immediate economic gains that can be re-

alized from marketing cattle in uniform lots,

such results were not surprising.

Production systems based both on small

grains pasture and warm season grasses, the two

most common seasonal approaches to stocker

production, positively impacted the adoption of

this marketing management practice. Producers

engaged in production during the winter or

spring and producers grazing cattle on warm

season grasses were 9.8% and 20.3%,

respectively, more likely to pool cattle together

into uniform lots at time of sale. Seasonal

stocker producers had greater total herd num-

bers at specific points of the year and generally

marketed cattle during a designated time frame;

thus, seasonal producers had an increased herd

stock to assemble uniform lots and appear to do

so in a concerted effort when marketing cattle.

Risk Management Tools

Operation size, income dependency, part-time

off-farm work, and seasonal production sys-

tems positively affected the use of risk man-

agement tools such as futures, options, and/or

cash contracts (Table 2). Medium and large

operations were 1.6% and 0.6% more likely to

use risk management tools, respectively. In-

come dependent producers were 7.6% more

likely to use risk management tools. In-

terestingly, higher education levels signifi-

cantly reduced the probability that a producer

used futures, options, and/or cash contracts in

managing risk. Producers with some college

were 1.4% less likely to use risk management

tools. The likelihood also decreased by 3.0%

for college graduates. The field of study or de-

gree attained by the producer was not captured

in the data set; thus, education levels may not

specifically relate to areas of agricultural study.

Additional variables capturing agricultural re-

lated education and/or participation in extension

educational programs would have perhaps ex-

plained such counter-intuitive results.

Part-time off-farm work positively influenced

the use of risk management tools by 6.2%.

Harwood et al. (1999) found the riskiness of farm

income positively related to working off the

farm; thus, producers working off the farm may

be more risk averse, and more attentive to risk

management tools. Producers grazing cattle sea-

sonally were significantly more likely to use risk

management tools, 12.2% for producers grazing

cattle during winter and spring and 11.9% for

producers grazing cattle on warm season grasses.

This likelihood decreased by 21.9% for pro-

ducers grazing cattle year-round. Year-round

producers may market cattle more frequently, but

with smaller numbers have less ability and/or

incentive to manage risk with contracts.
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Business Plan

Numerous statistically significant factors were

identified regarding producers’ probability of

having a long-term business plan for their op-

eration (Table 2). Income dependency, some

college education, and full-time off-farm work

positively impacted this probability, while

producer age had a negative impact. Producers

dependent upon income generated from the

stocker operation were 8.2% more likely to

have a long-term business plan. Vestal (2005)

also found income dependent cow-calf pro-

ducers to be more likely to have a business

plan. Such results were not surprising as pro-

ducers who derive a greater percentage of net

income from their cattle operation have

a greater incentive to maximize profit. Fur-

thermore, the business plan aids in efficiently

allocating financial resources to achieve oper-

ational objectives. Producers who indicated

they had at least some college education were

5.7% more likely to have a business plan. The

probability increased by 17.0% for producers

engaged in full-time off-farm work. This is

similar to Caswell et al.’s (2001) findings where

a strong relationship between off-farm work

and the adoption of technologies that econo-

mized on managerial time was found. Pro-

ducers over age 50 were 18.8% less likely to

have a long-term business plan, demonstrating

that older producers may be less concerned

with expanding and improving the operation.

The same trend was also noted by Vestal (2005)

regarding long-term business planning and

cow-calf producers.3

Conclusions and Implications

Few studies have analyzed technology and

recommended management practice adoption

in the stocker cattle industry. We analyzed the

probability of adoption of six recommended

management practices, specifically, implant-

ing, stocking rates, IM injections site, market-

ing lot type, use of risk management tools, and

long-term business planning. Binomial logit

models were used to model adoption behavior

using variables relating to farm structure, hu-

man capital, producer evaluation of certain

farm objectives, and production system.

Results demonstrated a clear disparity be-

tween producer groups regarding management

practice adoption. Operational characteristics

had the most impact upon adoption probabili-

ties. Operation size was significant in five of six

management practices modeled and positively

affected adoption of each practice analyzed.

Income dependency was also statistically sig-

nificant in four of the six practices analyzed.

The propensity for large and income dependent

operations, in particular, to adopt RMPs cor-

roborates previous research findings.

Extension educational programs, such as the

Oklahoma State University Master Cattleman

program, seek to enhance the profitability of

beef cattle operations and the quality of life of

beef cattle producers through education. Our

research results suggest that if large and small,

income dependent and nonincome dependent

producer groups become increasingly differ-

entiated with growing disparity between rates

of adoption, such programs will become in-

creasingly advantageous to the small producer.

Results also suggest that when educational re-

sources are limited, efforts could be targeted to

groups with the highest return on investment.

Education levels did not always have a posi-

tive impact on adoption probabilities, contrary

to previous research findings. Interestingly, ed-

ucation levels beyond a high school education

negatively influenced the use of futures, options,

and/or cash contracts. Future research which

differentiates between fields of education re-

lated to agriculture as opposed to nonrelated

fields and which accounts for extension educa-

tion might yield informative results. Likewise,

3 Joint hypothesis tests for operation size, income
dependency, age, education, and off-farm work were
conducted for each RMP. Test results are reported at
the 5% level. For implanting, operation size and
education were statistically significant with F-values
of 3.62 and 4.06, respectively. For stocking rate,
income dependency was statistically significant with
F-value of 3.62. For both intramuscular injections and
risk management tools, operation size was the only
statistically significant group with F-values of 3.12 and
12.01, respectively. For marketing lot type and busi-
ness planning, only age was statistically significant
with F-values of 5.82 and 4.09, respectively.
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knowledge about producer attitudes toward risk

would be helpful.

Similar to previous studies, a common

finding was the negative impact of producer

age on adoption rates. Younger producers have

a longer time horizon over which to recoup

costs of technology adoption. If age is consis-

tently identified as negatively impacting tech-

nology adoption beneficial to society, incentive

programs for older producers may prove useful.

Educational programs can encourage tech-

nology adoption and high levels of adoption in

the stocker sector have the potential for sizable

economic impacts in the beef industry. Until this

study, technology adoption by stocker producers

had not been examined in detail, nor had dif-

fering production systems been considered.

Results revealed that seasonal stocker producers,

primarily producers engaged in the wheat-

stocker enterprise, were more likely to adopt

recommended practices while year-round and

often warm season producers lagged behind in

adoption. A better understanding of producer

groups and their characteristics should enable

extension educators to identify producer groups

that would benefit from educational programs.

While conferences targeted to wheat-stocker

producers are routinely held (at least in Okla-

homa), producers using other stocker systems

could benefit from similar opportunities.

Limitations of this research should be

mentioned. Data generated from the survey

instrument does not represent a random sample.

Many producers who requested or received the

Beef Cattle Management Practice Assessment

were interested in becoming part of the Master

Cattleman program. Therefore, findings may

not be extrapolated to the stocker producer

population unconditionally. A larger sample

size would facilitate more detailed analysis.

The recent National Stocker Survey con-

ducted by Elanco and Beef Magazine in con-

junction with Kansas State University might

provide interesting comparisons. Economic

impacts resulting from disparity in adoption

probabilities between producer groups could

also be analyzed, as could cost-benefit analysis

for certain practices and for particular groups of

producers. Considering the beef industry’s im-

portance not only to the Southern Plains states,

but also to the United States, an analysis of

this scope would have regional and national

implications.

[Received September 2008; Accepted September 2009.]
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