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Cow-Calf Producer Perceptions Regarding
Individual Animal Traceability

Lee L. Schulz and Glynn T. Tonsor

This study provides valuable insights into cow-calf producer voluntary participation in the
National Animal Identification System and producers’ perceptions of several issues critically
impacting the success of voluntary traceability systems. Cow-calf producers believe that the
most important issues to the U.S. beef industry in designing a national, individual animal
traceability system are monitoring/managing disease, maintaining current foreign markets,
accessing foreign markets, and increasing consumer confidence. Furthermore, producers are
concerned with cost, liability, reliability of technology, failure of system to meet stated goals,
and confidentiality of information associated with these systems.
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Individual animal traceability allows producers
to identify individual animals, the premises
where they were located, and their move-
ments throughout the supply chain. According
to Saatkamp et al. (1995, 1997), the type of indi-
vidual animal traceability system that an industry
has in place can significantly impact the duration,
spread, and economic consequences of a foreign
animal disease. There are several benefits of in-
dividual animal traceability adoption to industry
stakeholders, government health professionals,
food safety regulators, and consumers. Namely,
Schroeder et al. (2009) identify these as enhanced
animal health surveillance and improving con-
sumer demand because of the presence of food
product credence attributes associated with food
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and animal traceability. Overall, animal iden-
tification and traceability provides a direct link
to where an animal originated and provides an
efficient way to identify sources of and quickly
solve animal production problems that affect
overall value of animals throughout production
and processing (Schroeder et al., 2009).

With traceability becoming ever more im-
portant within the beef industry for verification
of animal health as well as marketing purposes,
the need for traceability systems that are attractive
to producers as well as meet the goals that they
were designed for is evident. Because cow-calf
producers are the first player in the beef supply
chain and vary widely in scale and production
practices of their operations, it is crucial to con-
sider the demographics, production practices, and
perceptions of cow-calf producers when attempt-
ing to implement industrywide systems. This is
especially important when attempting to imple-
ment individual animal traceability and maximize
participation rates of these systems because the
views of these producers will most certainly im-
pact the success or failure of these efforts.
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Bulut and Lawrence (2007, pp. 1, 5) state,
“there is not a commonly accepted and one-type
fits-all definition for traceability and that, par-
ticularly, a two-part-system has developed in the
beef and cattle industry; meat traceability and
live animal traceability.” Becker (2007, p. 2)
defines an extensive form of meat traceability as
“the ability to follow products forward from their
source animal (i.e., birth or ancestry), through
growth and feeding, slaughter, processing, and
distribution, to the point of sale or consumption
(or backward from the consumer to the source
animal).” In this article, we focus on live animal
traceability, leaving meat traceability issues for
future research.

Live animal traceability can be accomplished
through a variety of systems. The main function
of live animal traceability systems is to quickly
identify agricultural premises exposed to an ani-
mal disease so that the disease can be more ef-
fectively controlled or eradicated. Furthermore,
live animal traceability has the potential to pro-
vide proactive information and quality verifica-
tion, which is essentially an increase in production
information available to entities throughout the
supply chain.

Because there is not a one-type-fits-all defi-
nition for traceability, responsibility and design
typically falls on the parties such as the U.S.
Department of Agriculture (USDA), defining
the objectives, implementing, and overseeing
the traceability systems. According to Souza-
Monteiro and Caswell (2004, p. 3), “economic
and technical decisions on which type of trace-
ability system should be designed and imple-
mented involve trade-offs between system
features and their related benefits and costs.”
Economics of traceability systems involves de-
scribing the economic incentives motivating
traceability systems. “The economic incentives
pushing these new systems originate from the
forces changing the meat marketplace and in-
clude improving animal health management and
rapid response systems, meeting consumer de-
mands for meat safety, maintaining and building
international trade, verifying product credence
attributes, properly assigning liability, and in
improving management throughout the meat
supply chain” (Tonsor and Schroeder, 2006,
p. 107).
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Golan et al. (2004) report the existence of
several beef traceability systems in the U.S.
Most of these traceability systems have been
private and market-driven, although there have
been some state and nationwide initiatives to
implement individual animal traceability. Private
sector traceability includes individual supply
chain initiatives and industrywide programs.

The National Animal Identification System
(NAIS) is the national livestock traceability
system in the U.S. that evolved from previous
efforts to implement a national voluntary live-
stock traceability system. According to Murphy,
Pendell, and Smith (2009), “NAIS was originally
designed as a mandatory program, but due to
strong opposition, the USDA changed direc-
tions and published a revised ‘User Guide’ in
November 2006, which stated that NAIS would
become a voluntary program at the federal level”
(U.S. Department of Agriculture—Animal and
Plant Health Inspection Services [USDA-
APHIS], 2007) (p. 3). The NAIS is the most
comprehensive effort ever launched in the
U.S. livestock industry to enhance the ability to
quickly identify and contact animal premises,
promote animal identification, and develop ani-
mal movement and tracing capabilities (Schroeder
et al., 2009)." This national traceability system
consists of three components: premise registra-
tion, animal identification, and animal tracing
(USDA-APHIS, 2008b). Premise registration is
the foundation of NAIS and allows owners of
premises to voluntarily register their premises
with their state or tribal animal health authority.
Animal identification provides producers with
a uniform numbering system for their animals.
Animal tracing still requires the most de-
velopment by individual states and the private
sector. Currently, producers do have access to
several animal tracking databases for reporting
the movement of animals throughout the sup-
ply chain. State and private industry animal
tracking databases hold the animal location and
movement records that producers report.

INAIS covers a broad array of animal species.
USDA-APHIS (2008a) designates bovine as highest
priority for NAIS development; medium priority for
porcine, equine, poultry, cervid, and caprine; and low
priority for ovine and aquatics.
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The focus of NAIS is on animals that enter
commerce, moving from their farm to markets
or locations where they comingle with other ani-
mals (Cattle Network, 2008). Producers who
choose to participate in NAIS become part of a
national animal disease response network, which
provides a streamlined system of information
(USDA-APHIS, 2007). For traceability systems
to be most effective and provide a full traceable
history of animal movements, adoption is needed
at the cow-calf sector. Schroeder et al. (2009)
found that the greatest need and the greatest
challenge for (NAIS) adoption is in the animal
breeding herd.

Work Needed

There has been little research on beef industry
perceptions regarding voluntary traceability.
Research in this area is especially important
when attempting to implement individual animal
traceability and maximize participation rates of
these systems because the views of these pro-
ducers will most certainly impact the success or
failure of these efforts. A few recent economic
studies have addressed beef industry percep-
tions regarding traceability. Buhr (2003) focused
on the economics of information systems by
investigating six European organizations, two
of which involved the beef supply chain, using
traceability programs.”> Participants of this
study “report that traceability often has internal
production benefits from improved information
and control of production even though trace-
ability has generally been couched as a supply
chain management issue driven by consumer
demand” (Buhr, 2003, p. 17).

Bailey and Slade (2004) conducted a survey
to measure the level of support among state
veterinarians and representatives of producer
groups. They examined the support for the U.S.

2The two participating entities from the beef
supply chain were Scase-Intentia/Gilde, a lamb, pork,
and beef supply chain in Norway; and Scotbeef, a beef
production system in Scotland. The traceability sys-
tems used by these entities extended from the feed
manufacturing process through retail (Buhr, 2003).
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Animal Identification Plan (USAIP) based on
producers’ concerns about animal health and
the perceived costs and benefits accrued to
different levels of the marketing chain. The
study found that over 90% of state cattle pro-
ducer association respondents indicated sup-
port for a national cattle identification program,
whereas only 41% indicated that they sup-
ported the USAIP (Bailey and Slade, 2004).
Bailey and Slade (2004, p. 17) conclude that
“the reason for this disagreement exists be-
cause veterinarians see the role of USAIP as
being principally related to maintaining animal
and human health while producer associations
are also worried about the market implications
related to the implementation of the USAIP.”
The results of this study provide evidence
showing that producers do support traceability,
but also points out the need for more clearly
identifying producers’ expectations and con-
cerns regarding traceability.

A majority of the past research has sought
to analyze consumers’ perceptions toward vol-
untary traceability (Dickinson and Bailey, 2002;
Dickinson, Hobbs, and Bailey, 2003). However,
as previously noted, there has been little research
on producers’ perceptions concerning voluntary
traceability. Given that beef traceability is vol-
untary for producers, producer perceptions are
nearly the sole driver of adoption. Models in this
study examine cow-calf producers’ perceptions
regarding voluntary traceability. Specific exam-
ples include: examinations of self-revelation of
current NAIS participation and the most current
concerns and important issues to cow-calf pro-
ducers regarding traceability.

This study provides valuable insights into
cow-calf producer perceptions of several issues
critically impacting the success of the voluntary
NAIS program. The first objective was to de-
termine what type of producers have premises
currently registered in NAIS. Knowledge of these
characteristics will help governing entities such as
the USDA better serve current NAIS participants
as well as identify the characteristics of producers
not currently participating and thus enabling more
efficient resource allocation in efforts to expand
current systems and participation.

When designing a national, individual ani-
mal traceability system, the identity or functions
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served by the system are critical. The second
objective was to examine what producers felt
was the most important functions a traceability
system should serve. These issues help identify
the system such as for disease management
and/or marketing. Giving a clear identity to
a proposed traceability system will assist in pro-
moting the system to producers and the public and
should help increase participation rate.

Previous studies identified cost to producer,
reliability of technology, confidentiality of infor-
mation, and liability to the producer as top con-
cerns of cow-calf producers regarding traceability
(Breiner, 2007). Given this previous research, an
objective of this study was to determine if these
concerns as well as additional concerns and issues
were still of top apprehension to participation or
have producers’ perceptions shifted within the
industry.

A great deal of controversy has developed in
response to the country of origin labeling (COOL)
law and guidelines. The enactment of COOL in
September 2008 required retailers to label fresh
beef, pork, lamb, chicken, and goat as well as
other products according to its country of origin.?
All retailers and suppliers are required to maintain
origin information for 1 year for covered products
that they sell, whereas producers must maintain
records that can link animals sold to production
records documenting animal origin. If animal
sorting and comingling from multiple sources
occurs, the burden of maintaining origin records
could be reduced with individual animal trace-
ability (Schroeder et al., 2009). There has been an
argument in the cattle industry that individual
animal traceability is unnecessary if COOL were
implemented nationally. A final objective was to
identify the characteristics of the cow-calf pro-
ducers that agree with this argument. This will
help the USDA better identify these producers
when they are attempting to increase participation

3 “The Farm Security and Rural Investment Act of
2002 (2002 Farm Bill), the 2002 Supplemental Ap-
propriations Act (2002 Appropriations), and the Food,
Conservation and Energy Act of 2008 (2008 Farm
Bill) amended the Agricultural Marketing Act of 1946
(Act) to require retailers to notify their customers of
the country of origin of covered commodities”
(USDA-AMS, 2009, p. 2658).
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in NAIS, because there is a need to educate pro-
ducers of the benefits of the coexistence of COOL
and individual animal traceability. Combined, this
study provides the first comprehensive analysis
of cow-calf producer participation in NAIS and
perceptions of traceability that are critically
valuable to the USDA in future management
of NAIS and related programs.

Data

A mail survey was designed to obtain informa-
tion from U.S. cow-calf producers regarding
demographics, production practices, and be-
liefs regarding individual animal traceability.
On November 26, 2007, a total of 2000 (1998
effective) surveys were mailed to cow-calf
producers (selected on a random “nth” name
basis by BEEF Magazine) throughout the United
States. A $1 bill was included in the survey to
potentially increase participation and response
(Gregory, 2008). Postcards reminding producers
to complete the survey were sent 2 weeks after
the initial mailing with an Internet link to a sur-
vey being made available on the postcard. The
random selection of producers to receive the
survey allowed equal opportunity for selection
regardless of participation in various farm orga-
nizations; however, given that BEEF Magazine
subscribers traditionally have herd sizes greater
than 100 animals, the sample was not expected
to be completely representative of the diverse
population of U.S. cow-calf operations. The re-
spondent pool provided 609 useable surveys
(30.48% effective response rate).4 As described
subsequently, sample weights were constructed
to force the sample to match the U.S. cattle op-
eration numbers in terms of beef cows that
calved in 2007.

The comprehensive survey included questions
regarding various aspects of cow-calf production,
including demographics, current production prac-
tices, and perceptions concerning traceability.
Table 1 reports the variable names, definitions,
sample means, and standard deviations for the
variables used in the econometric models.

4 Michigan respondents (five) were not included in
the final data set because of the mandatory nature of
the state’s individual, beef traceability system.



Schulz and Tonsor: Cow-Calf Producer Perceptions Regarding Traceability

Table 1. Summary Statistics on Select Sample Characteristics
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Variable/ Unweighted Weighted
Question Description Mean® Mean®
YRSR Years raising beef cattle
= 1 if less than 5 years 0.010 0.043
(0.099) (0.204)
= 2 if 6-10 years 0.033 0.071
(0.179) (0.257)
= 3 if 11-15 years 0.046 0.034
(0.210) (0.181)
= 4 if 16-20 years 0.049 0.075
(0.217) (0.263)
= 5if 21-25 years 0.086 0.104
(0.280) (0.305)
= 6 if 26-30 years 0.102 0.088
(0.303) (0.283)
= 7 if over 30 years 0.672 0.584
(0.470) (0.493)
EXPYRS Expected years raising beef cattle
= 1 if less than 5 years 0.118 0.218
(0.323) (0.413)
= 2 if 6-10 years 0.167 0.215
(0.374) 0.411)
= 3 if 11-15 years 0.116 0.071
(0.321) (0.256)
= 4 if 16-20 years 0.148 0.053
(0.355) (0.224)
= 5if 21-25 years 0.075 0.102
(0.263) (0.303)
= 6 if 26-30 years 0.035 0.089
(0.183) (0.285)
= 7 if over 30 years 0.342 0.252
(0.475) (0.434)
NCBA Are you a member of the National Cattlemen’s Beef
Association (NCBA)?
= 1 if yes; O otherwise 0.222 0.149
(0.416) (0.356)
RCALF Are you a member of the Ranchers and Cattlemen’s
Action Legal Fund (RCALF)?
= 1 if yes; O otherwise 0.130 0.024
(0.336) (0.153)
COLLEGE Did you receive a bachelor’s, graduate, or
professional degree?
= 1 if yes; O otherwise 0.421 0.337
(0.494) (0.473)
= 1 if less than $25,000 0.044 0.077
(0.206) (0.266)
= 2 if $25,000-$49,999 0.173 0.117
(0.379) (0.322)
= 3 if $50,000-$74,999 0.224 0.334
(0.418) (0.472)
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Table 1. Continued

Variable/ Unweighted Weighted
Question Description Mean? Mean®
= 4 if $75,000-$99,999 0.163 0.203
(0.369) (0.402)
= 5 if $100,000-$124,999 0.106 0.074
(0.308) 0.261)
= 6 if $125,000 or more 0.290 0.195
(0.454) (0.396)
OINCOME Portion of household income from off-farm sources
= 1 if less than 20% 0.446 0.275
(0.498) (0.447)
= 2if 20-39% 0.154 0.127
(0.361) (0.333)
= 3 if 40-59% 0.189 0.180
(0.392) (0.384)
= 4 if 60-79% 0.087 0.196
(0.282) (0.397)
= 5 if 80% or more 0.122 0.221
(0.328) (0.415)
MANNAIS Do you believe NAIS should be a mandatory system?
= 0 if no; 1 or 2 otherwise 0.540 0.624
(0.499) (0.484)
= 1 if yes 0.194 0.165
(0.396) 0.371)
= 2 if undecided 0.266 0.211
(0.442) (0.408)
REGIONS US regions®
CB = 1 if corn belt (IL, IN, IA, MO, OH); O otherwise 0.167 0.208
(0.374) (0.406)
NC = 1 if northern crescent (MN, WI, CT, ME, MD MA, 0.031 0.073
NH, NJ, NY, PA, RI, VT); 0 otherwise
0.174) (0.261)
NP = 1 if northern plains (KS, NE, ND, SD); O otherwise 0.273 0.224
(0.446) 0.417)
NwW = 1 if northwest (AZ, CA, CO, ID, MT, NV, NM, 0.227 0.185
OR, UT, WA, WY); 0 otherwise
0.419) (0.388)
SE = 1 if southeast (AL, FL, GA, SC, KY, NC, TN, VA, 0.141 0.144
WYV, AK, LA, MS); 0 otherwise
(0.349) (0.351)
SP = 1 if southern plains (OK, TX); O otherwise 0.151 0.163
(0.358) (0.370)
NAISPREM Are your operation’s premise(s) currently registered
in NAIS?
= 1 if yes; O otherwise 0.440 0.384
0.497 (0.486)
AUCTIONS Do you frequently use local auctions to market your
operations output?
= 1 if yes; O otherwise 0.619 0.701
0.486 (0.458)
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Table 1. Continued
Variable/ Unweighted Weighted
Question Description Mean® Mean®
ID Animal identification methods currently used
INDVID = 1 if plastic ear tag and/or radio frequency 0.893 0.928
identification (RFID); O otherwise
(0.309) (0.258)
GRPID = 1 if ear notches and/or brand and/or tattoo and/or 0.760 0.577
brucellosis or any other metal tag; O otherwise
(0.427) (0.494)
NOID = 1 if no identification and/or other identification; 0.036 0.010
0 otherwise
(0.187) (0.101)
LABOR Portion of operation’s labor supplied by nonfamily,
paid employees
= 1 if less than 25% 0.761 0.765
0.427) (0.424)
= 2 if 26-50% 0.108 0.083
(0.310) (0.276)
= 3if 51-75% 0.063 0.013
(0.243) (0.115)
= 4 if over 75% 0.066 0.137
(0.249) (0.344)
OWNFEED Portion of operation’s feed/forage needs produced by
own farm
= 1 if less than 25% 0.086 0.167
(0.280) (0.373)
= 2 if 26-50% 0.091 0.204
(0.287) (0.403)
= 3if 51-75% 0.157 0.055
(0.364) (0.229)
= 4 if over 75% 0.664 0.573
(0.473) (0.495)
COWS Number of beef cows that calved in 2007 299.261 63.313
(215.133) (103.241)

Note: Values in parentheses are standard deviations.

* Sample means before application of weights that adjust sample characteristics to match NASS cow-calf operation numbers.
° Means calculated using weights that adjust sample characteristics to match NASS cow-calf operation numbers.

“ The production regions used in analysis were adjusted from USDA Economic Research Service (ERS) farm production regions
combining the mountain and pacific regions, lake states and northeast region, and southeast region, Appalachia region, and delta states.

Cow-calf operations within the sample were
larger than the general U.S. cow-calf operation
numbers as reported by the National Agriculture
Statistics Service (NASS). To correct for the
differences in the sample and the population,
poststratification weights were created based on
2007 beef cows that calved per operation data
from NASS (Lusk and Rozan, 2008). We chose
this variable because beef cows that calved per
operation are likely to be highly related to

producers’ demographics, production practices,
and perceptions regarding individual animal
traceability. Following Lusk and Rozan (2008) to
create weights, we placed each respondent into
one of five operation size categories.” Weights
were created by dividing the frequency of U.S.

5Beef cows per operation categories included:
1-49, 50-99, 100—499, 500-999, and 1000+.
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cow-calf operations in each of the five size cat-
egories (as reported by NASS) by the fraction of
cow-calf operations in the survey sample that fell
in each of the five categories. To illustrate the
effect of the weights on results, Table 1 reports
weighted and unweighted means and standard
deviations of the variables used in the analysis.
Once weights were applied to the data, the mean
beef cows per operation match those of the U.S.
herd sizes. Because the weighted statistics are
more reflective of the actual population and
corrected imbalances in sampling ratios from
the general population to the sample, all results
reported in the remaining analysis use the de-
rived weights.

Procedures

This article sought to build on the existing liter-
ature and prior traceability system studies by
gathering and analyzing survey data from cow-
calf producers to inform the discussion regarding
implications of traceability system design and
promotion. Producers’ demographics, production
practices, and perceptions will likely have large
impacts on their current practices and decisions
regarding traceability systems. Controlling for
demographics is necessary for examining the
relative impacts of demographics to the impacts
of other factors like perceptions and current
production practices. Some production methods
may decrease support because producers would
not like to share that information with the rest of
the production chain, whereas some production
methods may increase support because producers
can use these claims to increase marketability.
Some marketing methods may decrease support
because producers may not see the need when
they are marketing directly to consumers because
the beef is already traceable. Although other
marketing methods may increase support because
producers can use these claims to increase mar-
ketability, producers’ perceptions regarding im-
portant issues to the U.S. beef industry when
designing a voluntary traceability system exam-
ined if producers are more concerned with issues
such as disease implications or marketability.
Perceptions regarding concerns to the U.S. beef
industry when designing a voluntary traceability
system may also impact support.

Journal of Agricultural and Applied Economics, November 2010

An evaluation of what type of cow-calf
producer has their premises registered in NAIS
was performed to determine the characteristics
and perceptions of producers that led to their
decision concerning premises registration in
NAIS. To understand their current participation
in NAIS, we asked participants: “Are your oper-
ation’s premise(s) currently registered with
USDA in the NAIS (National Animal Identifi-
cation System)? YES or NO.” Responses to this
question were analyzed with a binary Probit
model. Following Greene (2003), let y; denote the
true unknown choice for producer i of whether or
not to register their premises in NAIS and denote
the observed variable with y;. Then the relation-
ship between the true and observed choice can be
described with the threshold model (Roosen,
Lusk, and Fox, 2001):

if y;>0
if y;<0

Assuming that y; = B'x; + &; with & ~ N(0,1),
the probabilities of observing y; are:

yi=1

™ T,

Prob(y; = 1|x;) = ®(B'x;)

2 /
Prob(y;=0|x;) =1—®(Px;)

where ®(+) is the standard normal distribution.
A structural econometric model for the dependent
variable in question is written as follows:

3 yi=Pxte

where y; = 1(0) if a producer answered Yes
(No), B's are coefficients to be estimated, x; are
demographics, production practices, and per-
ceptions of the ith producer as shown in Table 1
and g,~N(0,1).

The dependent and explanatory variables for
the binary Probit for analyzing NAIS premises
registrations were assumed to be the following:

NAISPREM = YRSR, EXPYRS, NCBA, RCALF,
COLLEGE,INCOME, OINCOME,
“4) MANNAIS, CB, NP, NW, SE, SP,
INDVID, GRPID, NOID, LABOR,
OWNFEED, COWS

where variables are defined as in Table 1.
The marginal effects of the model are used
to show statistically significant results and for
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interpretations of variables. That is, these marginal
effects are evaluated at every observation and the
sample average is used for the individual marginal
effects of each explanatory variable (Greene, 2003).
Following Greene (2003), the marginal effect
of a change in the explanatory variable is:

OEly; | xi]

5) =g = o)

where @(7) is the standard normal density.

To evaluate producer views on issues and
concerns underlying development of national, in-
dividual animal traceability systems, participants
were asked a series of Likert scale questions.
Measuring producers’ views of the importance
of monitoring/managing disease, increasing con-
sumer confidence, enhancing marketability, as-
sessing foreign markets, improving on-farm
management, managing the supply chain, and
enhancing food safety as related to a national,
individual animal traceability system is critical
because traceability systems that are most aligned
with the preferences of cow-calf producers will
experience higher voluntary participation. How-
ever, traceability systems based solely on cow-
calf producer preferences may not maximize the
nation’s ability to respond to animal disease or
meet alternative goals of nationwide traceability
systems. Producers and animal health officials
must be conscious that lower voluntary partici-
pation in a stringent system may well be better
than higher voluntary participation in a weaker
system for accomplishing many of the traceability
system initiatives and goals.

Furthermore, identification of the concerns
regarding cost to the participating producer,
confidentiality of information, reliability of tech-
nology, liability to participating producer, non-
participating firms benefiting, and failure of the
system to meet stated goals will assist animal
health officials in design and promotion of po-
tential individual animal traceability systems.

As shown by summary statistics presented
in Table 1, cow-calf producers vary widely in
scale and production practices of their opera-
tions, so it is crucial to consider how producer
specific demographics affect perceptions and
concerns of these cow-calf producers. Ordered
Probit models were used to estimate questions
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in which there was ranked responses as given in
the following questions®:

(i) “In designing a national, individual animal
traceability system, how important are the
following issues in the U.S. beef industry
(please circle your answers where 1 = entirely
unimportant, 2 = unimportant, 3 = neutral,
4 = important, 5 = very important)?”

(i1) “In designing a national, individual animal
traceability system, how concerned are you
regarding the following issues in the U.S.
beef industry (where 1 = entirely uncon-
cerned, 2 = unconcerned, 3 = neutral, 4 =
concerned, 5 = very concerned)?”

(iii) “Indicate your level of agreement with each
of the following statements (where 1 =

strongly disagree, 2 = disagree, 3 = neutral,
4 = agree, 5 = strongly agree). Imple-
menting individual animal traceability sys-
tems: (a) “is more cost-effective for larger
cow-calf operations” (b) “results in more
liability for cow-calf producers than cattle
owners at other stages of production” (c) “is
unnecessary if COOL (country of origin
labeling) was implemented nationally” (d)
“as a mandated system is exaggerated?”

The ordered Probit model is built around a latent
regression (Greene, 2003). Following Green
(2003) and Roosen, Lusk, and Fox (2001), let
z; denote the true unknown preference of pro-
ducer i for a given perception concerning
traceability and denote the observed variables
with z;. Then the relationship between the true
and observed perception can be described with
the threshold model:

6 A factor analysis was performed on three sets of
producer perception variables or 18 statements (ques-
tions in Table 3) before estimation. The scores from
the 18 statements were factor-analyzed using principle
component analysis with varimax rotation. Compo-
nents were extracted until eigenvalues were less than
or equal to 1.0 (Boxall and Adamowicz, 2002). The
factor analysis identified three components across the
given set of statements. However, these three compo-
nents were not very informative because they simply
consisted of each question in Table 3. Therefore, the
factors were not used as explanatory variables in
subsequent models.
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z =1 if z/<0,

z =2 if 0<gz <p,
6  z=3 if W<z <M,

z =4 if W<z <u,

z =5 if W<z

Assuming that z7 = B'x; + & with g~
the probabilities of observing z; are:

N(0.1),

Prob(y;=1|x;) =1 — ®(B'x;)
Prob(y; =2|x;) = @, — B'x;) — D(—B'x)

(7) Prob(y; =3|x;) =@, — B'x;) — D1, — B'xi)
Prob(y; = 4|x;) = @ — B'xi) — D1, — B'x)
Prob(y; =5|x;)=1—®(u; — B'x;)

where @(-) denotes the standard normal cumula-
tive distribution function. A structural economet-
ric model for the dependent variable in question is
written as follows:

® z=Px+g

where z;= 1, 2, 3, 4, or 5 as shown in Table 2,
B's are coefficients to be estimated and x; are

Table 2. Marginal Effects of the Binary Probit
Analyzing National Animal Identification Sys-
tem Premises Registrations

Variable Marginal Effect
YRSR -0.009
NCBA 0.086
RCALF -0.071
COLLEGE 0.332
INCOME -0.003
OINCOME -0.053
MANNAIS 0.182
CB 0.278
NP 0.213
NW 0.112
SE 0.339
SP 0.256
AUCTIONS -0.187
INDVID 0.373
GRPID 0.126
NOID -0.131
LABOR 0.005
OWNFEED -0.037
COWS -0.0003

Note: Estimated coefficients are available on request. Likeli-
hood ratio test (parameters equal to zero) was 88.445 (p <
0.0001). Marginal effect estimates are only shown for vari-
ables statistically significant at the 95% level.
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demographics, production practices, and per-
ceptions of the ith producer as shown in Table 1.

The explanatory variables for the order Probits
(x) for evaluating producer views on issues and
concerns underlying development of national,
individual animal traceability systems were as-
sumed to be the following:

x = YRSR, EXPYRS, NCBA, RCALF,
COLLEGE, INCOME, OINCOME,

©) MANNAIS, CB, NP, NW, SE, SP,
NAISPREM, INDVID, GRPID, NOID,
LABOR, OWNFEED, COWS

where variables are defined as in Table 1.

Again, following Greene (2003), the marginal
effects of changes in the explanatory variables
are:

OProb(z;=1|x;)

P =—o(B'x)B
OProb(z;=2|x;)
Ox;
= [‘P(_B,xi) — o — B/Xi)}B
OProb(z;=3|x;)
(10) ox;
= [‘P(Ul —Bx) — o, — lei)} B
OProb(z;=4|x;)
Ox;
=0, — Bxi) — o(u; — B'x)|B
oSl g, g

where @(7) is the standard normal density. As
previously mentioned, the marginal effects of the
models are used to show statistically significant
results and for interpretations of variables. To
determine if each level of the marginal effect
estimate in each model is statistically different
from zero, a Krinsky and Robb (1986) boot-
strapping procedure was used to develop confi-
dence intervals on the marginal effect estimates.
The Krinsky and Robb approach was imple-
mented using information readily available from
the ordered Probit model: the estimates of the
parameter vector and the estimated variance—
covariance matrix (Park, Loomis, and Creel,
1991). The technique uses the information on the
distribution of the parameter estimates contained
in the variance—covariance matrix to approxi-
mate the distribution of the marginal effect.
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Results

National Animal Identification System
Premises Registration

Table 2 provides marginal effect estimates for
the characteristics of producers who have their
premises registered with NAIS. The predictive
ability of the model was measured by the correct
predictions. The overall equation fit well with an
R equal to 0.653.

Our sample has 38.4% (weighted data) indi-
cating they have registered their premises with
NALIS, which is reasonably consistent with current
USDA estimates of 37.2% (USDA-APHIS, 2009).
Estimates reveal that producer characteristics have
statistically significant effects on whether pro-
ducers decide to register their premises with NAIS.
In particular, for every 5 years of additional expe-
rience, producers are 0.88% less likely to have their
premises registered in NAIS. Membership in the
National Cattlemen’s Beef Association (NCBA)
increases the likelihood of producers registering
their premises by 8.65%, whereas membership in
the Ranchers and Cattlemen’s Action Legal Fund
(RCALF) decreases the likelihood of producers
registering their premises by 7.12%. Producers
with a college degree are 33.23% more likely to
have their premises registered. For every $25,000
increase in pretax household income, producers
are 0.28% less likely to register their premises.
Increasing the proportion of off-farm income by
20% is associated with a 5.31% decrease in the
likelihood of a producer registering their premises
in NAIS. Producers who believe NAIS should be
mandatory are 18.22% more likely to have prem-
ises registered. Likely producers who do not have
their premises registered believe investments nec-
essary to adopt NAIS practices are too risky under
voluntary adoption.

Cow-calf operators in the corn belt, northern
plains, northwest, southeast, and southern plains
are 27.77%, 21.29%, 11.19%, 33.89%, and
25.58%, respectively, more likely than those in the
northern crescent to have their operation’s prem-
ises registered with NAIS.” Producers using local

7The base region consists of the following states in
the northern crescent region of the U.S.: MN, WI, CT,
ME, MD, MA, NH, NJ, NY, PA, RI, and VT. This
region comprises 3.70% of the survey population.
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auctions to market their cattle are 18.73% less
likely to have their premises registered. Individual
and group identification on premises increases
the likelihood of NAIS premise registration by
3731% and 12.57%, respectively, whereas no
identification on premises decreases the likelihood
of NAIS premise registration by 13.12%. In-
creasing the proportion of hired, nonfamily labor
on an operation by 25% is associated with a 0.49%
decrease in the likelihood of the premise being
registered. Increasing the proportion of feed/for-
age needs that an operation produces on their own
farm by 25% is associated with a 3.67% decrease
in the likelihood of producers registering their
premises. Each additional 100 beef cows causes
producers to be 2.9% less likely to register their
premises in NAIS. These estimates identified what
type of cow-calf producer likely registers (choose
not to register) their premises. In summary,
membership in NCBA or RCALF, education,
region of operation, and current animal identi-
fication practices have a substantial impact on
whether cow-calf producers register their premises
with NAIS. Furthermore, it is evident that larger
operations as identified by increased labor re-
quirements and increased herd sizes are less likely
to register their premises in NAIS. This may be the
result of the perception of additional costs asso-
ciated with the requirements of NAIS. Increasing
the proportion of feed/forage needs that an oper-
ation produces on their own farm likely decreases
premise registration because these producers be-
lieve their operations output is already traceable.

Important Issues When Implementing
Traceability Systems

Table 3 provides a summary of producer re-
sponses to 18 Likert scale questions.®” Producers

81t would have been preferable to model answers
to these questions in a system with all equations being
included as a result of the possible correlation between
various questions attributable to potentially omitted
covariates in each model; however, convergence con-
straints and software limitations restricted our ability
to do so. Single-equation ordered Probit models were
settled on because conclusions were not substantially
changed as compared with subjective bivariate speci-
fications and convergence was feasible.

9Five models were chosen to summarize percep-
tions with the other models being available on request.
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Table 3. Producer Responses Regarding Traceability Systems

Important Issues When Designing a Traceability System®

Entirely Very
Unimportant Unimportant Neutral Important Important
Monitoring/managing disease 7.84% 3.16% 16.33%  37.49% 35.17%
Increasing consumer confidence 8.02% 6.31% 18.67%  38.97% 28.04%
Enhancing marketability 6.35% 8.56% 18.09%  47.65% 19.35%
Maintaining current foreign markets 8.43% 10.62% 877%  34.11% 38.08%
Accessing foreign markets 6.36% 6.14% 18.33%  34.25% 34.93%
Improving on-farm management 13.77% 9.11% 18.39%  39.78% 18.95%
Managing the supply chain 11.53% 7.62% 32.59%  28.50% 19.76%
Concerns When Designing a Traceability System®
Entirely Very
Unconcerned Unconcerned Neutral Concerned Concerned
Cost to participating producer 9.50% 2.80% 22.01%  33.47% 32.23%
Confidentiality of information 12.36% 4.03% 17.53%  32.22% 33.85%
Reliability of technology 11.77% 7.68% 1571%  27.81% 37.03%
Liability to participating producer 9.45% 5.44% 18.83%  21.08% 45.21%
Nonparticipating firms benefiting 7.63% 9.77% 16.87%  32.73% 33.00%
Failure of system to meet stated goals 10.11% 10.57% 29.710%  21.05% 28.57%
Implementing Individual Animal Traceability Systems®
Strongly Strongly
Disagree Disagree Neutral Agree Agree
“is more cost-effective for larger 10.56% 21.29% 27.15%  25.09% 15.92%
cow-calf operations.”
“results in more liability for cow-calf 5.46% 18.18% 20.74%  29.64% 25.98%
producers than cattle owners at other
stages of production.”
“is unnecessary if COOL (country of 15.00% 8.24% 27.61%  20.50% 28.66%
origin labeling) was implemented
nationally.”
“as a mandated system is exaggerated 6.46% 16.12% 21.88%  31.67% 23.87%
in need.”

a, b,

and © were asked using 5-point Likert scales of entirely unimportant (1) to very important (5), entirely unconcerned (1) to

very concerned (5), and strongly disagree (1) to strongly agree (5), respectively.

believe that the most important issue to the U.S.
beef industry in designing a national, individual
animal traceability system is monitoring/manag-
ing disease with over 72% of producers ranking
this as important or very important. Maintaining
current foreign markets, accessing foreign mar-
kets, and increasing consumer confidence were
seen as important (important or very important) as
indicated by over 72%, 69%, and 67% of pro-
ducers, respectively. This shows that producers
are dually concerned with disease implications
and marketability of their beef cattle when con-
sidering the design of a traceability system.

Table 4 presents the marginal effect esti-
mates for how important producers feel trace-
ability is for monitoring/managing disease and
for increasing consumer confidence. In partic-
ular, it was constructive to interpret some of the
estimates that appeared to be the main driver
of producers’ perceptions.

Producers who are members of the NCBA or
RCALF are 13.15% and 9.01%, respectively,
more likely to respond that traceability is very
important for monitoring/managing disease.
Cow-calf operators in the northwest and south-
east, 34.93% and 19.91%, respectively, are more
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Table 4. Ordered Probit Marginal Effects: Importance of Traceability

Entirely Very
Unimportant Unimportant Neutral Important Important
Variable Importance of Traceability for Monitoring/Managing Disease
YRSR 0.011 0.003 0.011 0.007 -0.033
EXPYRS 0.010 0.003 0.010 0.007 -0.031
NCBA -0.043 -0.014 -0.045 -0.029 0.132
RCALF —-0.030 -0.010 -0.031 -0.020 0.090
INCOME —-0.006 —-0.002 —0.006 —-0.004 0.018
OINCOME -0.024 —0.008 -0.025 -0.016 0.071
MANNAIS —-0.036 -0.012 -0.038 -0.024 0.111
CB —-0.020 —-0.007 -0.021 -0.014 0.062
NP 0.010 0.003 0.010 0.007 —-0.030
NwW -0.115 -0.037 -0.120 -0.077 0.349
SE —-0.066 -0.021 -0.069 -0.044 0.199
SP -0.010 —-0.003 -0.011 —-0.007 0.031
NAISPREM —0.008 -0.002 -0.008 —0.005 0.024
AUCTIONS —-0.005 —-0.002 —0.005 —-0.003 0.014
INDVID —-0.086 -0.027 —-0.090 -0.057 0.260
GRPID —0.108 —-0.034 -0.112 -0.072 0.327
NOID -0.122 -0.039 -0.127 —-0.082 0.370
LABOR 0.010 0.003 0.010 0.007 —0.030
OWNFEED -0.018 —0.006 -0.019 -0.012 0.055
COWS —0.00003 —0.00001 —0.00003 —0.00002 0.0001
Importance of Traceability for Increasing Consumer Confidence

YRSR —-0.006 —-0.004 —0.008 —-0.006 0.025
EXPYRS 0.006 0.004 0.008 0.006 -0.023
NCBA -0.004 —0.003 —0.005 —-0.004 0.015
RCALF 0.004 0.003 0.006 0.004 -0.018
COLLEGE -0.013 -0.010 -0.018 -0.013 0.053
INCOME -0.017 -0.013 -0.023 -0.017 0.070
OINCOME -0.016 -0.012 -0.021 -0.016 0.064
MANNAIS —-0.030 -0.022 —-0.040 -0.029 0.121
CB -0.064 -0.047 -0.086 -0.063 0.259
NP —-0.093 —0.068 -0.126 —-0.092 0.379
Nw -0.070 —-0.051 —-0.094 —0.068 0.283
SE -0.071 -0.052 -0.096 -0.070 0.289
SP —-0.035 -0.026 -0.048 —-0.035 0.144
NAISPREM 0.009 0.007 0.012 0.009 —-0.037
AUCTIONS 0.011 0.008 0.015 0.011 -0.044
INDVID -0.067 —-0.049 -0.091 —-0.066 0.273
GRPID —0.048 —-0.035 —0.065 —0.047 0.195
NOID -0.060 —0.043 —0.080 —0.058 0.242
LABOR 0.015 0.011 0.021 0.015 -0.063
OWNFEED —-0.0002 —-0.0002 —0.0003 —-0.0002 0.001
COWS —0.0001 —0.0001 —0.0001 —0.0001 0.0004

Note: Estimated coefficients are available upon request. Likelihood ratio tests (parameters equal to zero) for the importance of
traceability for monitoring/managing disease and importance of traceability for increasing consumer confidence models were
76.542 (prob < 0.0001) and 71.396 (prob < 0.0001), respectively. Marginal effect estimates are only shown for variables
statistically significant at the 95% level.
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likely than those in the northern crescent to re-
spond that traceability is very important for mon-
itoring/managing disease. However, producers in
the northern plains are 2.96% less likely to respond
that traceability is very important for monitoring/
managing disease. Producers with premises
registered in NAIS are 2.37% more likely to
respond that traceability is very important for
monitoring/managing disease. Similarly, pro-
ducers using local auctions to market cattle are
1.43% more likely to respond that traceability is
very important for monitoring/managing dis-
ease. Individual, group, or no identification on
premises increases the likelihood of producers
responding that individual animal identification
is important for managing/monitoring disease.

Similar results were generally found for
how important producers felt individual animal
traceability was for increasing consumer confi-
dence. However, some noticeable differences in
producers’ responses to this question were that
membership in RCALF causes producers to be
1.75% less likely to respond that traceability is
important for increasing consumer confidence.
Furthermore, producers with premises registered
in NAIS are 3.66% less likely to respond that
traceability is very important for increasing con-
sumer confidence, whereas producers using local
auctions to market cattle are 4.41% less likely to
respond that traceability is very important for
increasing consumer confidence.

Producer Concerns When Implementing
Traceability Systems

Next, we evaluated if previously identified
concerns regarding traceability within the beef
industry were still of top apprehension to par-
ticipation or have producers perceptions shif-
ted. Table 3 indicates when it came to concerns
of implementation of traceability systems,
producers were concerned (responded as either
concerned or very concerned) with cost (65.70%),
liability (66.07%), reliability of technology
(64.84%), failure of system to meet stated goals
(66.29%), confidentiality of information (65.73%),
and nonparticipating firms benefiting (49.62%).
These results are concurrent with Schroeder et al.
(2009) who found that larger firms that have large
numbers of animals indicate common technology
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that will operate effectively (error-free) at the
speed of commerce is essential. Schroeder et al.
(2009) also found that producers were con-
cerned with having multiple individual data
banks, which may make coordination and com-
munication across data banks problematic in
which traceability would be slowed or even im-
peded. Furthermore, they found that there were
concerns of nonadopters gaining at the expense
of adopters of the technology. However, even in
the presence of a free-rider problem, animal herd
health and management can be improved through
traceability. The issue of confidentiality of in-
formation has long been a concern voiced by
industry participants (Bailey and Slade, 2004;
Schroeder et al., 2009).

Table 5 shows the marginal effect estimates
for how concerned producers were with the costs
and liability associated with traceability systems.
Membership in NCBA causes producers to be
4.74% more likely to respond as being very
concerned with cost to the participating pro-
ducers, whereas membership in RCALF causes
producers to be 23.30% more likely to respond
being very concerned with cost. Producers using
local auctions to market cattle are 12.81% more
likely to respond as being very concerned with
cost to the participating producers. For each ad-
ditional 100 head of cattle, producers are 4.8%
more likely to respond as being very concerned
with cost. Although larger operations indicate
a concern with cost, their relative cost is likely
less than for larger producers. Schroeder et al.
(2009) find that economies of size exist because
larger operations have a lower per-animal cost
compared with the smallest operations. Also,
operations that currently tag their cattle have
lower costs, which is likely the result of the in-
cremental cost of using their labor and facilities
is lower than hiring tagging done by a third party.

Membership in NCBA causes producers to
be 11.25% less likely to respond as being very
concerned with liability to the participating
producers. Here, membership in RCALF only
causes producers to be 8.61% more likely to
respond as being very concerned with liability.
Producers using local auctions to market cattle
are 6.91% less likely to respond as being very
concerned with liability to the participating
producers. For each additional 100 head of
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Table 5. Ordered Probit Marginal Effects: Concerns with Traceability

Entirely
Unconcerned Unconcerned Neutral Concerned Very Concerned

Variable Concerns Regarding Traceability System Cost

YRSR —0.004 —0.0003 —0.008 —0.004* 0.016
EXPYRS 0.003 0.0002 0.004 0.002%* -0.010
NCBA -0.013 —0.001 -0.022 -0.012%* 0.047
RCALF —-0.063 —0.005 —-0.108 -0.057* 0.233
COLLEGE 0.076 0.005 0.130 0.068%* -0.279
INCOME —-0.008 —0.001 -0.014 -0.007* 0.031
OINCOME -0.011 —0.001 -0.019 -0.010%* 0.041
MANNAIS -0.018 —0.001 —-0.031 -0.016%* 0.066
CB -0.074 —0.005 -0.126 —0.066* 0.271
NP -0.041 —0.003 -0.070 -0.037* 0.150
NwW —-0.033 -0.002 —-0.057 —-0.030* 0.122
SE -0.110 —0.008 —0.189 —0.099* 0.406
SP —0.104 —0.007 -0.177 —0.093* 0.381
NAISPREM 0.013 0.001 0.022 0.012%* —0.048
AUCTIONS -0.035 -0.002 —-0.060 -0.031* 0.128
INDVID 0.066 0.005 0.113 0.059* -0.242
GRPID —0.069 —0.005 -0.119 —0.062%* 0.255
NOID 0.012 0.001 0.020 0.011* -0.044
LABOR 0.016 0.001 0.027 0.014* —0.058
OWNFEED —-0.010 —0.001 -0.016 —0.009* 0.035
COWS —0.0001 —0.00001 —-0.0002 —-0.0001* 0.0005

Concerns Regarding Traceability System Liability

YRSR —-0.010 —0.005 —-0.009 —-0.006 0.030
EXPYRS —0.005 —-0.002 —-0.005 —-0.003 0.015
NCBA 0.036 0.019 0.036 0.021 -0.112
RCALF -0.028 -0.014 -0.028 -0.016 0.086
COLLEGE 0.076 0.039 0.076 0.045 -0.236
INCOME -0.010 —-0.005 -0.010 —-0.006 0.030
OINCOME 0.008 0.004 0.008 0.005 -0.024
MANNAIS 0.001 0.0003 0.001 0.0004 -0.002
CB -0.072 -0.037 -0.071 —0.042 0.222
NP -0.140 -0.072 —-0.139 —-0.082 0.433
NwW -0.032 -0.016 -0.032 -0.019 0.099
SE -0.207 -0.107 —-0.206 -0.121 0.641
SP —0.099 —0.051 —-0.098 —0.058 0.306
NAISPREM -0.012 —0.006 -0.012 —-0.007 0.038
AUCTIONS 0.022 0.012 0.022 0.013 -0.069
INDVID 0.115 0.059 0.114 0.067 -0.355
GRPID -0.059 -0.031 —-0.059 —-0.035 0.184
NOID 0.093 0.048 0.092 0.054 —0.288
LABOR 0.023 0.012 0.023 0.013 -0.071
OWNFEED -0.022 -0.012 -0.022 -0.013 0.069
COWS 0.0001 0.00003 0.0001 0.00004 —0.0002

Note: Estimated coefficients are available on request. Likelihood ratio tests (parameters equal to zero) for the concerns regarding
traceability system cost and concerns regarding traceability system liability models were 54.513 (p < 0.0001) and 45.333 (p =
0.0016), respectively. Marginal effect estimates are only shown for variables statistically significant at the 95% level. An asterisk
denotes a marginal effect that is not statistically significant at the 95% level.
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cattle, producers are 2% less likely to respond
as being very concerned with liability to the
participating producers.

Country of Origin Labeling and Traceability
in the Beef Industry

The NAIS and other proposed individual, animal
traceability systems are not COOL systems.
Although there are some similarities in the two
programs, the information requirements for NAIS
and related programs are different from the re-
quirements of COOL. As previously defined,
NAIS is an information system, whereas COOL
is defined by the USDA—Agricultural Marketing
Service (2009, p. 2658) as a labeling law that
“requires retailers to notify their customers of
the country of origin of covered commodities.”
Therefore, COOL is considered a marketing tool.
Table 3 reveals that 49.16% of cow-calf pro-
ducers believe COOL is more important than a
proposed traceability system. Table 6 shows the
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marginal effect estimates of producers’ per-
ceptions concerning COOL implementation
and traceability. Membership in NCBA causes
producer to be 21.48% less likely to agree that
traceability is unneeded if COOL was imple-
mented, whereas producers who are members
of RCALF are 8.97% more likely to agree that
traceability is unneeded if COOL was imple-
mented nationally. Cow-calf operators in the
northern plains, northwest, and southeast are
11.81%, 13.65%, and 34.21%, respectively,
more likely than those in the northern crescent
to agree that traceability is unneeded if COOL
was implemented nationally, whereas pro-
ducers in the corn belt and southern plains are
2.79% and 9%, respectively, less likely to
agree that traceability is unneeded if COOL
was implemented nationally. Individual and
group identification on premises causes pro-
ducers to be 9.09% and 3.45%, respectively,
less likely to agree that traceability is unneeded
if COOL was implemented nationally, whereas

Table 6. Ordered Probit Marginal Effects: Traceability and Country of Origin Labeling

Strongly Strongly
Disagree Disagree Neutral Agree Agree

Variable Traceability Is Unnecessary if COOL Was Implemented Nationally
YRSR -0.032 -0.006 -0.010 0.007 0.041
EXPYRS 0.001 0.0002 0.0003 -0.0002 -0.001
NCBA 0.167 0.031 0.053 -0.036 -0.215
RCALF -0.069 -0.013 -0.022 0.015 0.090
COLLEGE 0.080 0.015 0.026 -0.018 -0.104
INCOME 0.026 0.005 0.008 -0.006 -0.033
OINCOME 0.021 0.004 0.007 -0.005 -0.027
MANNAIS 0.046 0.009 0.015 -0.010 -0.059
CB 0.022 0.004 0.007 -0.005 -0.028
NP -0.092 -0.017 -0.029 0.020 0.118
NWwW -0.106 -0.020 -0.034 0.023 0.137
SE -0.265 -0.050 —0.085 0.058 0.342
SP 0.070 0.013 0.022 -0.015 -0.090
NAISPREM -0.055 -0.010 -0.018 0.012 0.070
AUCTIONS -0.011 -0.002 -0.003 0.002 0.014
INDVID 0.070 0.013 0.023 -0.015 -0.091
GRPID 0.027 0.005 0.009 -0.006 -0.035
NOID -0.019 -0.004 -0.006 0.004 0.024
LABOR 0.046 0.009 0.015 -0.010 —0.059
OWNFEED 0.038 0.007 0.012 —0.008 -0.050
COWS —0.00003 —0.00001 —0.00001 0.00001 0.00003

Note: Estimated coefficients are available on request. Likelihood ratio test (parameters equal to zero) for the traceability is
unnecessary if country of origin labeling (COOL) was implemented nationally model was 85.333 (p < 0.0001). Marginal effect
estimates are only shown for variables statistically significant at the 95% level.
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no identification on premises increases the
likelihood by 2.41% of producers agreeing that
traceability is unneeded if COOL was imple-
mented nationally.

Conclusions

Individual animal traceability systems that are
attractive to producers as well as meet the goals
that they were designed for have the potential
to experience higher voluntary participation. A
majority of the past research has sought to ana-
lyze consumers’ perceptions toward voluntary
traceability; however, there has been little re-
search on producers’ perceptions toward this
same traceability. This has illustrated the need for
taking producers’ perceptions into account when
designing, promoting, and imposing traceability
systems.

In this study, we estimated the relative im-
portance of producer characteristics on whether
they chose to participate in the NAIS. Results
suggest that producers who are members of the
NCBA are more likely to register their premises,
whereas membership in the RCALF decreases
the likelihood of producers registering their
premises. Furthermore, additional experience in
raising beef cattle decreases the likelihood of
producers registering their premises in NAIS.
An important distinction that was found through
this study was that producers using local auc-
tions to market cattle are less likely to have their
premises registered. This being said, there be-
comes a need by governing agencies of trace-
ability programs to better meet the needs of this
large group of producers. As expected, in-
dividual and group identification on premises
increases the likelihood of NAIS premise reg-
istration, whereas no identification on premises
decreases the likelihood of NAIS premise regis-
tration. This suggests that premises registrations
could further be increased by producers using
individual or group identification if they believe
that traceability systems complement, not add
redundancy and added layers of work, to current
industry practices (Schroeder et al., 2009).

Producers who believe NAIS should be
mandatory are more likely to have premises reg-
istered. Under a mandatory traceability system,
investment must be made by all firms. Producers
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believing traceability should be mandatory likely
believe they would have a competitive advantage
under this regime. Promotion needs to emphasize
the ability of traceability systems for animal
health management, crisis management, adding
credence attributes to food labels, enhancing
trade, and various other potential benefits. Elimi-
nating the uncertainty regarding the benefits
of NAIS and other traceability systems and in-
dicating how traceability practices can become
part of business may reassure industry participants
and increase participation rate. Furthermore,
faster adoption rates, especially for smaller firms
in industry, would likely indicate what direction to
move in terms of adding or not adding traceability
systems.

Results of this study also suggest that cow-
calf producers believe that the most important
issue to the U.S. beef industry in designing
a national, individual animal traceability system
is monitoring/managing disease with maintain-
ing current foreign markets, accessing foreign
markets, and increasing consumer confidence as
also important. This showed that producers are
dually concerned with disease implications and
marketability of their beef cattle when consid-
ering the design of a traceability system. Simi-
larly, Schroeder et al. (2009) found that there
was a strong belief by some industry participants
that NAIS is needed to ensure consumer confi-
dence in our products.

Producers were equally concerned with cost,
liability to the participating producer, reliability
of technology, failure of system to meet stated
goals, and confidentiality of information when
implementing traceability systems. As expected,
producers using local auctions to market cattle
and producers with larger operations are more
likely to respond being very concerned with cost.
On the other hand, producers using local auctions
and producers with larger operations were less
likely to respond to being very concerned with
liability to participating producers.

Producers throughout different geographic
regions of the U.S. have differing opinions on
whether traceability is unneeded if COOL was
implemented nationally. Cow-calf operators in
the northern plains (KS, NE, ND, SD), north-
west (AZ, CA, CO, ID, MT, NV, NM, OR, UT,
WA, WY), and southeast (AL, FL, GA, SC, KY,
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NC, TN, VA, WV, AK, LA, MS) are more likely
than those in the northern crescent (MN, WI,
CT, ME, MD, MA, NH, NIJ, PA, RI, VT) to
agree that traceability is unneeded if COOL was
implemented nationally, whereas producers in
the corn belt (IL, TA, MO, OH) and southern
plains (OK, TX) are less likely than those in the
northern crescent to agree that traceability is un-
needed if COOL was implemented nationally.
These differences may be explained by the status
of statewide traceability initiatives. First, this is
evident in the NAIS premises registrations in
individual states ranging from 2.7% to 100%
(USDA-APHIS, 2009). Furthermore, industry
associations or producer groups have been re-
sponsible for introducing industrywide private
sector traceability programs. Many of these U.S.
private industry associations or producer group
traceability systems tend to be motivated by eco-
nomic incentives, not government traceability
regulation. These private systems allow for the
verification of many USDA-accredited claims
such as age and source verification, organic, nat-
ural, etc. On the private, state, and national level,
the USDA has used Process Verified Programs
(PVP) and Quality Assessment Programs (QSA)
that have been historically used for verification
purposes in many industries and for a variety of
products. In the case of U.S. beef cattle, the USDA
has established PVPs and QSAs to ensure the
credibility and authenticity of the process claims
being made about traceable beef products. This
includes claims such as age and source verified,
organic, etc. Currently, PVP and QSA programs
exist to back these claims and traceability systems
are implicit in PVP and QSA programs for en-
suring credibility and authenticity. Some countries
require U.S. beef exporters to be accredited under
a USDA Export Verification Program.

Individual and group identification on
premises causes producers to be less likely to
agree that traceability is unneeded if COOL was
implemented nationally, whereas no identifica-
tion on premises increases the likelihood of pro-
ducers agreeing that traceability is unneeded if
COOL was implemented. Therefore, promotion
of individual animal traceability should empha-
size that COOL is a marketing tool and that
COOL and traceability can complement each
other in the industry.

Journal of Agricultural and Applied Economics, November 2010

As animal identification becomes more im-
portant for serving functions within the beef
industry, it becomes imperative for governing
entities of traceability programs to be proactive
in giving an identity to existing and proposed
traceability systems to aid in increasing volun-
tary participation. It was the goal of this study
to add valuable information in future efforts to
enhance NAIS or other individual animal iden-
tification programs involving U.S. cow-calf pro-
ducers. Future work may focus on how cow-calf
producers’ perception change if and when tra-
ceability becomes mandatory; requiring all U.S.
producers to participate. Furthermore, examining
the characteristics that describe the most opti-
mistic and pessimistic forecasters of NAIS par-
ticipation may provide a better sense of how
NAIS and related traceability systems should be
promoted to enhance voluntary participation.

[Received July 2010; Accepted February 2010.]
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