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EXECUTIVE SUMMARY

PURPOSE

The purpose of this study was to conduct a benefit-cost analysis of the
United States National Animal Identification System (NAIS). The NAIS is a
voluntary federal animal identification system operated by the Animal
and Plant Health Inspection Service (APHIS) of the United States
Department of Agriculture (USDA). NAIS is designed primarily to protect
the health of the nation’s livestock and poultry to enhance animal health
and maintain market access. The three components of NAIS are: 1)
premises registration, 2) animal identification, and 3) animal movement
tracking. Objectives of this study included estimating benefits and costs
of adopting NAIS by the livestock and poultry industries as well as
determining how net benefits are likely to be allocated among industry
sectors, consumers, and government. The benefit-cost analysis focuses
on impacts of NAIS adoption in the bovine, porcine, ovine, poultry, and

equine industries.

PROCEDURE

The approach included:

1. Assimilating a comprehensive set of published literature associated
with aspects of animal ID and tracing.

2. Synthesizing a broad set of information on expected benefits, costs,
challenges, recommendations, and concerns associated with NAIS
adoption from personal meetings and phone conversations of our
research team with industry and government stakeholders. The
research team completed in excess of 50 interviews with more than
100 industry and government stakeholders.

3. Developing direct cost estimates of adoption of NAIS practices by
firms operating in the bovine, porcine, ovine, poultry, and equine
industries.

4. Using the direct cost estimates to determine short-run and long-run
societal benefits and costs and who realizes the associated benefits
and costs of adoption of NAIS practices by the bovine, porcine, ovine,
and poultry industries under a variety of scenarios.



SUMMARY RESULTS: BOVINE, PORCINE, OVINE, AND POULTRY

Estimated costs of adopting bookend or full tracing NAIS practices by
species for an average operation in selected industry segments are
summarized in table 1. A bookend system refers to simply identifying the
animal individually or in group/lot fashion at its birth premises and then
terminating the record at the packing plant when the animal is
processed, with no intermittent tracing or recording of animal
movement. A full tracing system refers to the bookend plus also tracing
and recording movements of animals (individually or by group depending
on species) through their lifetime as they change ownership.

For a typical dairy cow operation, total cost of a bookend system would
be $2.47 per cow and full tracing $3.43 per cow annually. A large portion
of the costs for dairy cow operations are costs of individual electronic
tags for calves for a bookend system plus scanning costs for a full tracing
system. The typical beef cow operation would incur higher cost than the
typical dairy producer with a $3.92 per cow bookend adoption cost and a
$4.22 per cow full tracing cost. Other segments of the beef industry (i.e.,
backgrounders, feedlots, auction markets, and packers) incur much
smaller costs than the cow sector because their main costs are replacing
lost tags for a bookend and incurring scanning costs for full tracing.

Porcine adoption costs of bookend and full tracing are much smaller than
bovine costs because porcine utilize primarily group identification by pen
or lot rather than individual animal identification (with the exception of
cull breeding animals that use individual identification). For a typical
farrow-to-wean operation, annual costs of a bookend system are $0.01
per animal sold and a fully tracing system costs $0.025 per animal sold.

Ovine operations would use group identification for lambs but individual
identification for breeding animals. Annual costs to adopt a bookend
system would be $0.71 per animal sold and to adopt a full tracing system
would be $1.07 per animal sold.

Poultry operations would utilize exclusively lot identification systems and
have relatively low adoption costs of about $0.02 per animal sold
annually for layers and $0.001 per animal sold for broilers.
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Table 1. Average Annualized Adoption Costs of NAIS per Animal

Species/Segment Units Bookend Full Tracing
Bovine
Dairy Cow ($/cow) $2.468 $3.433
Beef Cow ($/cow) $3.919 $4.220
Backgrounding ($/hd sold) $0.233 $0.710
Feedlot ($/hd sold) $0.204 $0.509
Auction Markets ($/hd sold) $0.000 $0.230
Beef Packers ($/hd sold) $0.099 $0.099
Porcine
Farrow-to-Wean ($/hd sold) $0.010 $0.025
Farrow-to-Feeder ($/hd sold) $0.010 $0.028
Farrow-to-Finish ($/hd sold) $0.031 $0.126
Wean-to-Feeder ($/hd sold) $0.000 $0.007
Feeder-to-Finish ($/hd sold) $0.002 $0.012
Packers ($/hd sold) $0.001 $0.001
Ovine
All operations ($/hd sold) $0.709 $1.065
Poultry
Layers ($/hd sold) $0.019 $0.019
Broilers ($/hd sold) $0.001 $0.001
Turkeys ($/hd sold) $0.002 $0.002

As industry adopts a new information technology and incurs direct
adoption costs, adjustments occur in market supply and demand and
associated prices and quantities at every level of the vertical market
chain from producers through consumers including the export market.
In particular, adoption of NAIS shifts supply curves to reflect added costs
and shifts demand curves to reflect changes in market access associated
with industry adoption of NAIS practices. These shifts in market supply
and demand determine who ultimately absorbs benefits and costs of
NAIS adoption. To determine net benefits and costs of NAIS adoption,
we evaluated numerous scenarios of market responses to varying
industry adoption rates.
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The first set of scenarios compare doing nothing (status quo) to adopting
full animal tracing for just the bovine sector. The bovine sector is the
focus here because it is it the sector among bovine, porcine, ovine, and
poultry that would incur the largest adoption cost of NAIS practices.
Under the status quo scenarios, we further explore what the impacts are
if by doing nothing we also lose export market access. We are likely to
lose export market access over time if we do not adopt NAIS practices,
even without any major market or major animal disease event, because
the international marketplace is making animal identification and tracing
systems the norm and any country that does not conform will have less
market access.

Table 2 summarizes the total loss per head to producers in the beef
sector, after all markets adjust as a result of not adopting NAIS practices
(i.e., status quo) under 0%, 10%, 25%, and 50% permanent export
market losses for beef. If we do nothing to adopt NAIS, and nothing
happens to export markets, the result is no cost, no market loss. If we do
nothing and we lose market access, which we believe is likely, the beef
industry will suffer losses. The losses would amount to $18.25 per head if
we do not adopt NAIS and we lose 25% of export market share. To put
this into perspective, this would be about like losing access to the South
Korean export market at 2003 export market shares.

Table 2. Net Annual Loss in Beef Producer Surplus from Status Quo
with Varying Export Market Losses

Export Market Loss Incurred

0% 10% 25% 50%
($/head sold)
$0.00 -$7.31 -$18.25 -$36.47

The second set of scenarios address what happens if the industry adopts
full animal tracing in the bovine sector, and as a result, is able to avoid
losing beef export market access. Table 3 summarizes this set of
scenarios under varying full bovine tracing adoption rates. The diagonal
values of the table are underlined to highlight that as adoption rate
increases, more of the export market share is likely to be retained. If 30%
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adoption of full tracing occurred and the export market loss that was
saved is 0%, the producer losses would be $3.72 per head reflecting
adoption costs. If adoption rate was 70% and this resulted in saving 25%
of the export market, the benefit (net of costs) of full tracing adoption to
beef producers would be $9.26 per head.

Table 3. Net Annual Gain in Beef Producer Surplus Under Varying
Adoption of Full ID and Tracing Rates

Full Tracing
Adoption Export Market Loss Avoided
Rate 0% 10% 25% 50%
($/head sold)
30% -$3.72 $3.59 $14.53 $32.74
50% -$5.62 $1.70 $12.63 $30.85
70% -$8.99 -$1.68 $9.26 $27.47
90% -$15.02 -$7.71 $3.23 $21.45

Additional scenarios included estimating the size of beef export demand
and domestic beef demand gains that would each individually just
completely pay for NAIS adoption by producers in the beef industry.

The magnitude of beef export market demand increase that would
encourage beef producers (cow/calf, backgrounders, feeders, dairy,
auction markets, and packers) to adopt full animal ID and tracing is
shown in figure 1. Full animal ID and tracing with 30, 50, 70, and 90%
industry adoption rates could be completely paid for with increases in
beef export demand. A 23% increase in beef export demand would
completely pay for 70% adoption of full animal ID and tracing in the US
beef herd over a 10-year period. No other benefits beyond these would
be necessary to make the investment in NAIS economically viable.



FIGURE 1. CHANGE IN BEEF EXPORT DEMAND NEEDED SO THAT WHOLESALE BEEF,
SLAUGHTER CATTLE, AND FEEDER CATTLE SECTORS DO NOT LOSE ANY CUMULATIVE
PRESENT VALUE 10-YEAR SURPLUS OF FULL TRACING BY ADOPTION RATES
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Research indicates that domestic beef demand is likely to be greater for
products having animal ID and traceability. Small increases in domestic
beef demand, with all else constant, would also completely pay for full
animal ID and tracing in the beef industry. Figure 2 shows the increase in
domestic beef demand needed to just pay for cattle and beef producer
investment in full animal ID and tracing with 30, 50, 70 and 90% adoption
rates. A one-time 0.67% increase in domestic beef demand would be
enough to fully pay for 70% adoption of cattle ID and tracing, with no
other benefits, over a ten-year period. This is a modest increase in beef
demand needed to pay for animal ID and tracing relative to the results
found in previous studies of more than 5% higher demand for fully
traceable meat products. With 70% NAIS adoption of full animal tracing
and a 0.67% increase in domestic beef demand, all producer and
consumer sectors of beef, pork, and poultry gain economic surplus and
lamb producers and consumers lose a small amount of economic surplus.
The overall societal gain under this scenario (producer plus consumer
surplus) is a 10-year cumulative net present value of $7.2 billion. In other
words, NAIS adoption would result in large positive net returns to
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producers and consumers with a very small increase in domestic beef

demand resulting from NAIS adoption.

FIGURE 2. CHANGE IN DOMESTIC BEEF DEMAND NEEDED SO THAT WHOLESALE
BEEF, SLAUGHTER CATTLE, AND FEEDER CATTLE SECTORS DO NOT LOSE ANY
CUMULATIVE PRESENT VALUE 10-YEAR SURPLUS OF FULL TRACING BY ADOPTION
RATES
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Whether the presumed market gains would be realized with the various
NAIS adoption rates for full animal ID and movement tracing is uncertain.
However, the assumed demand enhancements are within the realm of
probable outcomes suggesting NAIS adoption in bovine, porcine, ovine,
and poultry industries, as a whole, offers substantial net economic
benefits to producers over a 10-year period. Though economic impacts
of NAIS adoption are not positive for all sectors of all four species or all
market participants as reported in detail in Section 9, overall total net

benefits are positive.
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SUMMARY RESULTS: EQUINE

Conducting a benefit-cost analysis of NAIS adoption in the equine
industry was a significant challenge. Even published data on horse
population in the United States have a wide range of estimates including
from around five million to more than nine million horses. Collecting
accurate equine data is a challenge because a considerable number of
horse owners are not included in USDA surveys as many are not farm
operations. As a result, we rely heavily on surveys and private industry
data sources for information on equine population, animal movement
and comingling activities, and industry characteristics in our analysis.
Because of substantial data limitations in the equine industry analysis,
unlike our analysis for livestock and poultry species, we did not estimate
separate costs for varying NAIS adoption rates. Our estimates are for
100% of equine owners to adopt each NAIS practice. Rough estimates of
varying adoption rates could be made by taking an adoption percentage
times the 100% adoption cost.

Direct net present value of cost of 100% adoption of premises
registration by equine owners is estimated at $2.7 million annually;
adoption of individual horse micro-chipping is $34.5 million; and animal
tracing is $38.7 million. The total annual estimated net present value of
direct cost of 100% adoption of all three NAIS activities is $75.9 million
per year.

Benefits of NAIS adoption in the equine industry are potentially
numerous. However, the largest benefits appear to be from animal
health surveillance, potential endemic disease eradication, and export
market access in the event of a major equine disease outbreak. Annual
costs of Equine Infectious Anemia (EIA) testing alone are $57.5 million
(75% of total NAIS adoption costs). The equine export market represents
some $460 million annually. Any major equine disease outbreak would
adversely affect the equine export market. Though our analysis is unable
to definitively conclude whether the benefits of full NAIS adoption in the
equine industry exceed adoption costs, if adoption were able to eradicate
diseases such as EIA and prevent major export market losses, benefits
would quickly exceed adoption costs.
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DEALING WITH UNCERTAINTY IN ESTIMATES

Generally throughout our study, as assumptions were made especially
where ranges of probable costs of NAIS adoption were available, we
tended to use either the median or upper range of cost estimates. As
such, our cost estimates are likely higher than what industry would
experience especially as adjustments are made over time after adopting
new technology. As benefits of NAIS adoption were estimated, we
focused on benefits associated with animal disease management and
likely market access (domestic and export demand impacts) affects of
NAIS. Because many more benefits associated with NAIS are likely to
accrue, we know that we underestimate potential benefits of adoption.
Combined, this means net benefits (benefits minus costs) of adopting
NAIS practices likely exceed those presented in our study.
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1. BACKGROUND

ANIMAL IDENTIFICATION HAS EXISTED in avariety of forms in the
United States for a long time. For example, brands and brand registry,
used primarily for animal ownership verification, have been in place in
the United States since the late 1800s. Animal breed registries typically
use some form of animal identification for maintaining individual animal
records. Several federal and state disease surveillance and eradication
programs such as the sheep scrapie, swine pseudorabies and brucellosis,
cattle tuberculosis and brucellosis, and equine infectious anemia have
required forms of animal identification and/or passports for many years.
Most vertebrate animals imported into, or exported out of, the United
States must have official identification. Permits are required in addition
to Certificates of Veterinary Inspection (CVI) for interstate livestock
movement. The vast array of animal identification systems and methods
vary by state, by species, and by animal disease surveillance or
eradication program. The variation in systems and ID protocols results in
inconsistencies, duplication, and inadequate rapid animal tracing relative
to a more unified and coordinated system.

Concerns about the overall inability of US animal health officials to
rapidly trace animals in the event of an animal health issue motivated
industry and government to design more standardized, effective, and
efficient animal identification systems. In 2002, the National
Identification Development team made up of some 100 animal and
livestock industry professionals, brought together by USDA, presented an
animal identification plan that became known as the US Animal
Identification Plan (USAIP). Through work of numerous animal and
livestock industry stakeholders, a plan was developed to establish the
USAIP in 2003. The BSE discoveries in Canada and the United States in
2003 heightened interest in a national animal identification system.
Since that time, the animal identification plan has been further
developed and renamed the National Animal Identification System
(NAIS).



NAIS is a voluntary federal program administered by the Animal and Plant
Health Inspection Service (APHIS) of the United States Department of
Agriculture (USDA). NAIS involves three dimensions of identification: 1)
premises registration, 2) animal identification, and 3) animal movement
tracking. The main purpose of NAIS is to enhance animal tracing to
protect the health of US livestock and poultry. Additional goals of NAIS
include monitoring vaccination programs, documenting affected and
unaffected regions in a disease outbreak to maintain trade, providing
timely animal movement information when needed, and establishing
animal health inspection and certification programs. NAIS covers a broad
array of animal species with the December 2007 APHIS Business Plan to
Advance Animal Disease Traceabi/ity1 designating bovine as highest
priority for NAIS development; medium priority for porcine, equine,
poultry, cervids, and caprine; and low priority for ovine and aquatics.
With much of the NAIS designed, the next critically important step in
implementation is an assessment of likely economic benefits and costs
associated with adoption of the system. Before widespread industry
adoption is likely, a better understanding of the types and magnitudes of
benefits and costs and who will bear each as NAIS is adopted by industry
is essential to understand the direct and indirect economic impacts of
such an effort. The purpose of this study is to estimate the benefits and
costs of NAIS.

! As of the publication date of this report, the most recent version of the Business Plan to
Advance Animal Disease Traceability was published in September 2008 and is available
at:
http://animalid.aphis.usda.gov/nais/naislibrary/documents/plans_reports/TraceabilityBusi
nessPlan%20Ver%201.0%20Sept%202008.pdf.
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2. OBJECTIVES

THE GENERAL PURPOSE OF THIS PROJECT was to conduct an
assessment of the economic benefits and costs of a National Animal
Identification System in the United States including premises registration;
animal identification systems; and animal movement reporting for major
species of cattle, hogs, sheep, poultry and horses and to a limited extent,
minor species of bison, goats, cervids, and camelids. In particular,
specific objectives were:

1. To determine similar and different attributes and methods of
NAIS across species so benefit and cost estimates unique to
accepted methods of adopting NAIS techniques could be
completed (e.g., individual animal vs. group/Ilot identification
methods).

2. To determine direct benefits and costs for livestock producers
who adopt NAIS practices and standards. Different industry sub-
sectors for each species are analyzed separately because benefits
and costs can differ for different production phases (e.g.,
cow/calf, backgrounding, and feedlot producers in beef
production). Furthermore, benefits and costs are estimated
separately for different operation size categories for each major
production phase because benefits and costs may not be scale
neutral.

3. To determine direct benefits and costs for livestock marketing
institutions (e.g., local auction and video markets) as applicable of
adopting NAIS practices and standards. Benefits and costs are
estimated by operation size category to evaluate differences
across alternative operation sizes.

4, To determine direct benefits and costs to livestock slaughtering
operations associated with adoption of NAIS practices and
standards. Benefits and costs are estimated by operation size to
assess scale neutrality.



To determine overall short- and long-run net benefits to society
from NAIS adoption. We specifically estimate how benefits and
costs would accrue to livestock producers, processors, consumers,
and state and federal government agencies.



3. PROCEDURE

TO ACCOMPLISH THE OBJECTIVES OF THIS PROJECT, several
phases of research were completed. These phases included collecting
considerable amounts of information, data, and past research. A detailed
assessment of costs of adoption and administration of NAIS technology
was undertaken, and a sizeable modeling effort was employed to
determine short- and long-run benefits and costs. The research process
included:

3.1 LITERATURE REVIEW

We conducted a substantial literature review related to benefits and
costs of animal ID and traceability systems. Past literature has been used
to identify potential benefits and costs, develop estimates of benefits and
costs, and parameterize models to analyze the distribution of net
benefits across industry segments and society. Discussion of past
literature is interspersed as relevant throughout this report and a
reference section at the end of the report (section 15) provides a
complete reference list. We compiled the body of literature and
provided it to APHIS in electronic format to provide ease of investigating
in further detail specific information and studies cited in our report and
to help provide a foundation for future work.

3.2 INDUSTRY STAKEHOLDER MEETINGS

Our research team conducted more than 50 meetings with more than
100 stakeholders representing a broad range of industry sectors, species,
and professional leaders. A complete list of organizations represented in
our meetings is provided in Appendix 3. The purpose of these meetings
varied depending upon the specific organization or person visited. In
general, we gathered information about anticipated costs, potential
benefits, challenges, and opportunities associated with NAIS adoption
from the perspectives of the stakeholders represented by each
organization. Information gleaned from these meetings is integrated in a
variety of places throughout this report. Additionally, in Section 13 we
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summarize related information gleaned from these meetings that is not
necessarily incorporated directly into our benefit-cost estimation
discussion and analyses.

3.3 DIRECT INDUSTRY COST ESTIMATION

Estimation of direct costs for premises registration, animal identification,
and animal tracing was undertaken to develop a foundation of costs of
NAIS adoption in each major directly affected sector by species. Care was
taken to complete as accurate an industry-wide representation of these
adoption costs as could be completed subject to available data. Detailed
methods, assumptions, and estimates of NAIS adoption costs are
presented in Sections 4 through 7.

3.4 GOVERNMENT COSTS AND BENEFITS

Costs to federal and state government of developing and operating NAIS
as well as potential benefits government health organizations would gain
from NAIS adoption were estimated to assess governmental impact.
Results from these analyses are presented in Section 8.

3.5 MARKET AND SOCIETAL BENEFIT AND COST
ALLOCATIONS

To determine how benefits and costs of premises registration, animal
identification, and animal tracing would be reflected in short- and long-
run industry sectors and consumers, we developed an economic model
(equilibrium displacement model). The model and associated results are
documented in Section 9. The equilibrium displacement model is used
for estimation and allocation of benefits and costs specifically in the
cattle, swine, poultry, and sheep industries.

3.6 EQUINE INDUSTRY BENEFITS AND COSTS

Equine represents a substantial economic industry, but one that is quite

distinct from meat animal industries from a market supply and demand

framework. As such, a separate independent analysis was conducted to
6



estimate benefits and costs of NAIS in the equine industry. The approach
used and resulting benefit and cost analysis of NAIS adoption in equine is
presented in Section 10.

3.7 MINOR SPECIES BENEFITS AND COSTS

NAIS includes species that represent a much smaller direct economic
impact than the major species addressed in other sections of our report.
In particular, deer, elk, goats, bison, and aquatics are included within the
NAIS program. Development of comprehensive benefit and cost analyses
for these more minor species was not a focus of our study. We provide
brief summaries of the extent of animal ID in selected minor species in
Section 11.



PREFACE TO DIRECT COST ESTIMATION

BEFORE PRODUCERS ARE LIKELY TO ADOPT an animal
identification (AID) system, they need to know and understand the direct
costs to compare with expected benefits. Likewise, if the government
were to mandate an NAIS, it is important to understand direct costs that
producers would incur. Direct costs are those costs that are incurred to
adopt NAIS technology. Estimation of direct costs is the focus of the next
four sections of this report. Who actually bears these costs and the
associated benefits once market supply and demand adjust is evaluated
and reported in a later section of this report (Section 9). This information
is also important for policy decisions regarding cost-share, subsidies, etc.
that might be put in place to help offset costs for producers.

To estimate direct costs associated with an AID system for bovine,
porcine, ovine, and poultry, assumptions as to the type of identification
system used were required. In the cattle (bovine) industry, it was
assumed the technology used for animal identification would be
electronic identification (elD) using Radio Frequency Identification (RFID)
ear tags and identification would be on an individual animal basis. For
the swine (porcine) industry it was assumed market hogs would be
identified with a group/Iot ID and cull breeding stock would be identified
with a unique visual premises ear tag. Sheep (ovine) industry cost
estimates were based on a scrapie program tag for breeding animals and
group/lot ID for lambs. For the poultry industry it was assumed group/lot
ID would be used for all poultry. These individual animal or group/Ilot
identification methods by species were all based upon the general
guidelines developed by the NAIS working groups for each species.

Costs were estimated at the producer level for all four species (beef and
dairy cattle, swine, sheep, and poultry) and at the packer level for beef,
dairy, swine, and sheep. Because of the integrated nature of the poultry
industry, separate costs were not estimated at the packer level. With
group/lot ID, additional costs incurred at the packer level are minimal as
systems capable of group/lot ID are already in place allowing tracking and
traceability of individual groups. Because a high percentage of cattle are
sold through auction markets, costs also were estimated for auction
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markets for beef and dairy cattle. Total costs to the respective industries
were estimated under three scenarios: 1) premises registration only; 2)
bookend AID system, where animals are identified at birth and at
termination (slaughter) without intermittent movement recording; and 3)
animal ID with tracing of animal movements. Industry costs of each of
these scenarios were estimated at adoption levels ranging from 10 to 100
percent in 10 percent increments. To aid the process of reporting direct
costs in the preceding three scenarios, specific costs are categorized as
(a) tags and tagging costs; (b) reading costs; and (c) premises registration
costs. The next four sections discuss methods and assumptions for
estimating NAIS implementation cost for the cattle, swine, sheep, and
poultry industries, and include summaries of the cost analysis.

4. DIRECT COST ESTIMATES: BOVINE

COSTS WERE ESTIMATED BY SEGMENTING the cattle industry into
six main groups (referred to as operation types): 1) Beef Cow/Calf, 2)
Dairy, 3) Backgrounder (also referred to as Stocker), 4) Feedlot, 5)
Auction Yard, and 6) Packing Plant. Estimating costs separately for these
different operations makes it possible to see how different segments of
the cattle industry would be impacted by adopting NAIS practices.

The Beef Cow/Calf group was defined as all producers who breed cattle
for the express purpose of raising and selling a calf crop. The Dairy group
was defined as all producers who raise and breed cattle for the express
purpose of raising and milking lactating cattle. The Backgrounding group
refers to operations that feed weaned animals for a period of time prior
to selling them to a feedlot where they are finished. In this analysis, only
background operations that buy weaned cattle are included in the cost
estimation. Operations that background their own weaned animals
would not have the added costs associated with NAIS adoption that a
backgrounder who buys market cattle would incur. Feedlot operations
are defined as any operation that feeds a weaned animal a concentrated
diet for the purpose of selling that animal to a packing plant. Auction
yards were defined as any bonded company that sells cattle as a
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marketing service. Packing plants were defined as any operation that
slaughters live animals under government inspection to produce meat
products for sale to the public.

The Beef Cow/Calf and the Dairy groups were split into two
subcategories: operations that currently identify calves individually and
those that do not. Operations that currently identify calves individually
use various methods of identification (e.g., plastic ear tags, metal tags,
branding, tattoos, etc.). Of the various methods, plastic ear tags is the
most common with 80.7% of operations identifying calves individually
using this form of ID (USDA 2008q). For this report, all operations that
currently identify calves individually are referred to as “tagging
operations” and incremental costs associated with RFID are based on a
“second tag” used. The breakdown of tagging operations for Cow/Calf
producers was based on information reported in the National Animal
Health Monitoring System (NAHMS) publication titled Part 1: Reference
of Beef Cow-Calf Management Practices in the United States, 2007-08
(USDA, 2008q). Similarly, the breakdown of tagging operations for Dairy
producers was based on information found in the NAHMS report Dairy
2007 Part I: Reference of Dairy Cattle Health and Management Practices
in the United States (USDA, 2007a). The methods of estimating costs
hereafter discussed will apply to both subcategories unless stated
otherwise.

The following discussion of cattle industry costs is partitioned according
to the six operation types. The Beef Cow/Calf group is followed by the
Dairy, Backgrounders, Feedlot, Auction and finally the Packing Plant
groups. Each section describes the methods and assumptions used to
estimate the cost for that sector. These six group subtotals were
summed to find the total final cost for the cattle (bovine) industry.
Because some methods and assumptions were employed for two or
more groups, the Cow/Calf group will be explained fully; thereafter, if
another industry sector uses the same approach as the Cow/Calf groups,
the reader is referred to the appropriate subsection in the Cow/Calf
section. Also, the following discussion pertains to costs associated with
all cattle being identified and movements tracked (i.e., Scenario 3 listed
above). Costs of just premises registration (Scenario 1) and just bookend
systems (Scenario 2) are summarized separately later in this section.
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4.1 BEEF Cow/CALF

4.1.1 TAGS AND TAGGING COSTS

OPERATION DISTRIBUTIONS

One of the objectives of this study was to determine if the
implementation cost of an animal identification system varied by
operation size. To determine if economies of size exist, costs of adopting
animal identification were estimated for various operation sizes. The
USDA National Agriculture Statistics Service (NASS) report most cattle
data (e.g., number of operations, inventories, calf crop) by size groups.
Thus, NASS size categories were used as breakpoints for this study.
Cattle inventories (Cows that Calved — Beef) for January 2007 and July
2007, the 2007 percent of cattle by size of operation, and the number of
operations per size group operating in 2007 were collected (USDA,
2008e). The total head of beef cows per operation for each size category
was found by averaging the January and July inventories and multiplying
this number by the respective percentage of cattle by size of operations.
Dividing this cow inventory number by the total number of beef cow/calf
producers in that size group revealed the average number of cows per
operation for each size category. To estimate the number of breeding
bulls per premises, the 1997 NAHMS Beef Report (USDA 1997a) estimate
of one bull for every 25.3 cows was used. With these two pieces of
information, the total breeding herd inventory was calculated for the
seven different operation size categories.

RFID TAGS PLACED

To determine the number of tags purchased, the total number of animals
tagged in a year needed to be calculated. The operation size
subcategories were each assigned an adjusted calving rate of 94.6% and a
cull rate of 11.0%. This adjusted calving rate does not represent the
number of pregnant cows, but rather, the number of calves born alive
per 100 cows after accounting for twinning. This value was calculated by
taking the 2007 calf crop (USDA, 2008e) and subtracting the number of
dairy calves, which was calculated by taking the 2007 dairy inventory
(USDA, 2008e) and multiplying it by the percentage of dairy cows giving
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birth to weaned calves (USDA, 2007a). Adding parturition related deaths
for beef calves (USDA, 2006d) to total beef calves weaned gave the total
number of beef calves born alive. Dividing this by the total number of
beef cows gave the calving rate, which was then adjusted to account for
twinning. According to the 1997 NAHMS Beef Report (USDA, 1997a), the
average pregnancy rate was approximately 92.6% and the cull rate was
11.9%. This indicates that the pregnancy and cull rates used in this
analysis are reasonable, where the difference was small and likely due to
differing years between the NAHMS report and the data used in this

analysis.

To figure the number of replacements retained and kept in the breeding
herd, the percentage of culls was added to the percentage of cow deaths
and this percentage was multiplied by the average herd size. Table
A4.1.1 in Appendix A4 reports the number of beef cow/calf operations
and various production and inventory level values by size of operation.

To calculate the number of RFID tags placed, different assumptions were
used for the subcategories of operations currently tagging versus
operations not tagging. For operations that currently tag, it was assumed
that parturition-related deaths were not tagged and all calves that died
after parturition were tagged. Death loss percentages from Cattle Death
Losses (USDA, 2006d) were applied to the 2007 calf crop numbers. It was
also assumed that these operations would incur a tag loss rate requiring
some animals (calves and cull cows and bulls) to be retagged before
shipping to buyers. For operations that do not currently tag, it was
assumed that nothing was tagged until the animals were shipped to the
auction yard where they were tagged by an auction yard crew for a fee.

The tag loss rate applied was 2.5%. This loss rate is higher than the 1%
manufacturers’ guidelines from the USDA (Walker, 2006). Research has
revealed RFID tag loss rates vary from less than 1% to as much as 5%
(Williams, 2006; Watson, 2002; Evans, Davy and Ward, 2005). The
median value of 2.5% from the various research studies was used for this

analysis.
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RFID TAGS AND APPLICATOR COST

To find the cost of RFID tags, an internet search was conducted resulting
in 12 companies located that offered RFID cattle tags. These businesses
were located in the lower 48 states of the United States. The prices
ranged from a high of $3.00 to a low of $2.00, with the average cost
being $2.25. Based on discussion with industry participants, it was
assumed that economies of size exist when RFID purchases are made
resulting in lower tag cost with higher volumes. The high price of $3.00
per tag was considered to be an outlier and was excluded from the
analysis. A non-linear relationship between volume (tags purchased) and
cost was used where the high price was $2.60 per tag and the low price
was $2.00 per tag. Figure 4.1 shows the tag prices used in the analysis as
they relate to tags purchased (i.e., operation size).

FIGURE 4.1. ASSUMED RFID TAG PURCHASE PRICE AS VOLUME VARIES
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As technology improves over time and the use of electronic ID tags
increases, the cost of this technology is expected to decline. Thus, the
costs of tags and readers will likely fall over time, which implies tag costs
used in this analysis likely represent an upper estimate. An attempt was
made to quantify how the nominal (not inflation-adjusted) cost of
individual electronic animal ID button tags has changed over time. To
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assess the change over time, a spectrum of electronic ID button ear tag
prices were collected from several vendors over 1998-2008. Collecting
consistent prices from a large number of the same vendors each year was
not possible. Many tag supply companies entered and exited the market
during this time frame. Also, tag price data were frequently unavailable
because firms considered it confidential and because of the relative
newness of this technology. Because price trends from the same
consistent set of vendors were unavailable for a continuous 10-year
period, prices were collected from as many vendors as possible for as
many years as was available from each. The result was a total of 63
prices of button electronic ID tags (excluding visual tags), spread across
the 11-year period, representing a total of 22 different vendors/sources.
As much as possible, tag prices reflected an order of 100 or fewer tags, to
not further complicate the analysis with volume-order discounts that can
be sizeable. Ordinary least squares regression was used to estimate a
model with dummy variables for vendors and a time trend for year using
the 63 observed prices. A regression model with the time trend squared
was also estimated to test whether the price over time was changing
nonlinearly with time. The quadratic time trend term was not statistically
significant and thus was not retained.

Results of the regression analysis indicated that, on average, the nominal
cost of electronic ID button tags, after adjusting for vendor differences,
has declined about $0.033 cents per year or $0.33 cents per tag over the
past 10 years (this estimate was statistically different from zero with 95%
confidence). The regression analysis also demonstrated statistically and
economically important variation in tag prices across different vendors
within a year. The regression-predicted electronic ID button tag price by
year is illustrated in figure 4.2. Included in this figure are dashed lines
illustrating the standard error of the regression-predicted price (these
lines represent an approximate 68% confidence interval on expected tag
price at the means of the data). The dashed lines demonstrate the
magnitude of unexplained variation in tag price in the regression
modeling exercise. We attempted to collect similar data on hand-held
wand readers. However, we were not able to obtain sufficient numbers
of observations and consistent technology over time to complete a
reliable trend analysis in costs of readers.
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FIGURE 4.2. REGRESSION-PREDICTED ELECTRONIC ID BUTTON TAG PRICE OVER
TIME
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While conventional, two-piece applicators might work with RFID tags, it is
possible that the RFID button will be damaged during application with
conventional tag applicators. Thus, it was assumed the incremental cost
of implementing an RFID program included the full cost of RFID-specific
applicators. That is, producers were assumed to have to purchase an
RFID applicator in addition to whatever they currently use for identifying
calves individually. To find the RFID applicator costs, an internet search
was conducted to obtain estimates of applicator costs. The average cost
of RFID applicators was $44.83, which compares to an average cost of
$18.62 for conventional two-button applicators. Average life span of an
applicator was assumed to be four years and the number of applicators
required increased as the operation size increased. Tables A4.1.2 and
A.4.1.3 in Appendix A4 report the number of tags and tag applicators
required by size of operation for beef cow/calf operations that currently
tag and those not currently tagging, respectively.
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LABOR AND CHUTE COSTS FOR TAGGING CATTLE

Producers who adopt RFID technology will have an additional time outlay
in placing the RFID tag into a calf’s ear. To account for this, it was
assumed that it would take 30 seconds to insert a second tag for those
operations currently tagging. Because producers that currently tag
already incur the initial setup time and tagging costs associated with a
conventional tag (or some other method of individual identification), only
the extra time to tag an animal was considered as this reflects the
incremental cost. The labor rate used was $9.80 per hour (US
Department of Labor, 2007). Operations that do not currently tag will
not incur this cost in their operations as they do not tag their animals, but
they will incur a cost associated with tagging when their cattle are sold.

To account for the marginal labor and chute costs when tagging weaned
and culled animals, setup time, tag time, number of employees, and
chute charges were considered. For operations that tagged at birth, only
the animals that lost their tags were considered (i.e., animals needing to
be retagged). An article published at North Dakota State University
indicated that it took 66 seconds to work an animal in a squeeze chute
(Ringwall, 2005b). Using this value and an assumed setup time of 15
minutes along with the total number of cattle needing to be tagged, the
total number of hours to tag/retag animals was estimated. This number
was then multiplied by the number of employees and the labor rate to
come to a total labor cost. The number of employees ranged from one to
six and was assigned to the different size categories based on producer

opinion.

The last component was the chute cost associated with tagging animals.
For producers who already tag, a rate of $1.00 per head was used. This
reflects the feedlot industry chute charge that ranges from $0.75-1.50
(Boyles, Frobose, and Roe, 2002; Ringwall, 2005b).

For producers who do not currently identify calves individually, i.e., non-
tagging operations, it was assumed that the auction yard would charge
these producers for a tagging service. Based on survey results on tagging
costs from auction yards (Bolte, 2007) and Livestock Marketing
Association (LMA) data regarding the distribution of auction market sizes
in the US, it was estimated that the average chute and labor cost would
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be $2.54 per head. This did not include the cost of an RFID tag, but it did
include added liability insurance premiums and human injury costs to the
extent that auction markets incorporate these costs into their charges.

INJURY COSTS ASSOCIATED WITH TAGGING CATTLE

Tagging cattle involves the risk of injury to both the people doing the
tagging and to the cattle. Thus, human and animal injury cost was
estimated on a per animal head basis. To estimate the cost of human
injury associated with tagging cattle the total labor cost associated with
tagging cattle was multiplied by 10% as an estimate of workman’s
compensation, which is used as a proxy for human injury costs.

To estimate the animal injury cost associated with tagging an animal, the
total number of cattle (Beef Cow/Calf and Dairy) workings per year was
estimated. Because many dairy cattle workings are routine in nature
(e.g., milking each day), they are less likely to cause an injury and thus
they were assigned a weight of 10% compared to beef cattle workings at
100%. In other words, from an injury standpoint, milking a cow 10 times
was assumed to be equivalent to tagging a beef animal once. The USDA
estimate of the total value of lameness and injury to cattle of
$104,427,000 (USDA, 2006d) was divided by the estimate of total annual
cattle workings. This provided an estimate of the animal injury cost per
working, which was then used to estimate the marginal animal injury cost
of working cattle associated with animal identification. While it is a
strong assumption to assume all lame animals were caused by working
them, it was the only estimate that could be found. This number, now on
a per head basis, was then applied to the number of animals being sold
that needed tags.

17



CATTLE SHRINK ASSOCIATED WITH TAGGING CATTLE

When cattle are processed through a chute for tagging, they may incur
weight loss or a short time of not gaining at the rate they were without
processing. Many publications have shown the affects of shrink related
to time off feed (Barnes, Smith and Lalman, undated; Gill et al. undated;
Ishmael, 2002; Krieg, 2007; Richardson, 2005; Self and Gay, 1972).
However, the complexity of the cow/calf industry and the published
information available was such that it was impossible to determine a
reliable average incremental shrink associated with tagging calves.
Additionally, management style, working weights, and other factors that
contribute to shrink costs vary considerably from operation to operation.

In order to calculate a shrink cost for those operations that tag, a two-
pound loss was assumed for every weaned animal that needed to be
retagged before they were shipped. While most of the literature
suggests that total shrink is more than this, the literature points out that
most of this shrink is feed and water. For those operations retagging
their animals, the feed and water loss can be replaced as soon as the
animals are turned back into their pen or pasture. However, what cannot
be replaced is the loss of animal weight gain for that day (at least not by
the seller). While operation dependant, most will have an average daily
gain between one and three pounds for weaned animals. This study used
the median point of two pounds as the shrink and used 25% of the
average market price for calves (5121/cwt) to arrive at a cost per head.
The reason only 25% of the lost weight was included was because of the
compensatory gain that the buyer of the cattle would realize.? The cost
associated with shrink for cull animals was figured in the same manner
only a lost weight of 2.5 pounds and an average price of cull cows
(S48/cwt) were used.

The shrink costs for operations currently not tagging was estimated in a
similar fashion. However, the total pounds of shrink was assumed to be
slightly higher than calves that are tagged at the ranch because calves
tagged at the livestock auction market would not have the same

? While the seller might actually incur a higher cost than this, the buyer would receive a
benefit associated with compensatory gain and thus the 25% reflects a net loss to the
industry due to tagging. The 25% is generally consistent with the consensus of an
informal survey of animal scientists, veterinarians and producers.
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opportunity to eat or drink prior to being sold. For these operations the
assumed shrink was 2.62 pounds, based on a shrink rate of 0.5%
observed with 30 minutes of sorting animals (Richardson, 2005). Cull
breeding animals needing to be tagged at the time of sale were assumed
to shrink at a rate of 2.75 pounds. The total amount of shrink for both
weaned and cull animals were multiplied by the group’s respective
average selling price to find the cost of shrink per head and ultimately per
operation. Shrink costs varied slightly between operations that currently
tag cattle versus those that do not, but they did not vary by operation
size (i.e., operations of all sizes incurred the same per head shrink costs
associated with tagging cattle). Tables A4.1.4 and A4.1.5 in Appendix 4
report the various tagging-related, i.e., cattle working, costs for beef
cow/calf operations that currently tag and those currently not tagging,
respectively.

4.1.2 READING COSTS

The RFID component and reading costs was a function of animals read,
ownership and operating costs associated with the RFID technology (e.g.,
electronic readers (panel and wand), data accumulator, software), and
database charges. The following is a brief discussion of these
components.

ANIMALS PURCHASED OR TRANSFERRED

It was assumed that tags would not have to be read when they were
initially applied as this information would be recorded by the seller of the
tag. Thatis, cow/calf operations that tag calves will not have to read
these tags, they only will have to read tags of calves brought onto their
premises from outside sources. To estimate the cost of reading RFID
tags, the average number of animals brought onto buying premises was
determined by using information found in the 1997 NAHMS Beef Report
(USDA, 1997a). This study reported the average percentage of animals
brought onto buying premises for the study year. Using this information,
the average number of animals bought per buying premises was
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determined by multiplying the total number of Cow/Calf operations by
size with their corresponding percentages as shown in Table 4.1.

Bolte, Dhuyvetter, and Schroeder (2008) indicated that auction yards
would likely install reading panels in their facilities as a service to
customers. Thus, it was assumed that producers would not need to read
electronic tags on any cattle purchased through an auction yard as they
would already be read by the auction market. Schmitz, Moss, and
Schmitz (2002) estimated that 72.2% of all cattle are sold through local
and video auctions. Contained in that same report was a quote from a
leading authority that suggested 67% of animals were sent through these
two channels. The average of these two values (69.6%) was taken to
attain the percentage of animals sold through an auction. The remaining
cattle (30.4%) were assumed to be sold through channels other than
auction markets (e.g., private treaty) and thus would need to have their
RFID tags read at the time of sale.

The average number of cattle marketed through auction markets was
applied uniformly to the number of cattle bought by operation size to
find the number of cattle bought through the auction. > After this
number was calculated, it was subtracted from the total number of
animals brought onto the premises to find the total number of tags still
needing to be read. For example table 4.1 shows that operations with
50-99 head bought an average of 18.2 head per year. If 69.6% of those
were purchased through an auction market that would leave 5.5 head
(30.4% x 18.2) that would need to have their tags read either at the farm
or at some other location.

Panel readers miss up to 2.8% of all RFID tags (Reinholz et al., undated).
To capture this and the extra time needed to ensure 100% read when
using hand held readers, the number of animals needing to be read was
increased by 2.8% to account for expected misreads. The combination of
cattle needing to be read and misreads gives an estimate of the total tags
read required for an operation on an annual basis.

3 We believe that smaller operations tend to sell a larger percentage of their cattle through
auction markets compared to larger operations. However, information substantiating this
could not be found and thus the uniform assumption was used.
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Table 4.1. Estimates of the Number of Cattle Brought onto a Cow/Calf Operation Premises by Operation Size

Operation Size, head

All
Less Than 50 50-99 100 -500 500 or More Operations

Percent of operations that brought any beef or dairy cattle or calves onto the operation in 1996 by class and herd size:

A. Any cattle or calves 32.9% 48.7% 63.2% 74.5% 38.7%
Number of cattle and calves brought onto the operation in 1996 as a percent of January 1, 1997, total inventory by herd size:

B. Cattle and calves 36.8% 27.9% 24.8% 15.0% 26.6%
Calculated Cattle Buying Operations by Size in 2007

C. Number of beef cows, 2007 9,174,406 6,160,432 12,817,672 4,968,090 33,120,600

D. New cattle in herd (B x C) 3,376,181 1,718,760 3,178,783 745,214 9,018,938

E. Number of cattle operations, 2007 585,050 94,490 72,855 5,505 757,900

F. Number of cattle buying operations (A x E) 192,481 46,017 46,044 4,101 293,307

G. Cattle bought per year per operation (D / E)? 5.8 18.2 43.6 135.4 11.9

H. Cattle bought per year per operation (D / F)? 17.5 37.4 69 181.7 30.7

1 Based on total operations.

2 Based on only operations that brought cattle onto their premises.
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ELECTRONIC READERS

A US government compliant RFID tag is assigned a unique, 15-digit
number (USDA, 2006a; USDA 2007d). This number is printed on the
outside of the tag so it can be read visually, and it is recorded in a
memory chip inside the tag so it can also be read electronically. For the
purpose of this study, it was assumed that a producer had three options
to electronically read the animal’s unique, 15-digit ID: (1) custom hire, (2)
a wand reader, or (3) a panel reader. It should be noted that even
though the unique ID is a 15-digit number, producers would not have to
visually “read” all 15 digits given the numbering system used (e.g., first
three digits are country code). Nonetheless, visually reading the
individual number on the tag was not considered because of the
substantial amount of time involved which would cost the producer more
than it would if the producer employed one of the other three options.
Additionally, the potential for error when reading and recording a small,
printed 15-digit number would be high.

The system used to read RFID tags was based on the number of animals
read. If the cost of the RFID components divided by the total number of
reads was greater than a custom read rate, then the operator would hire
someone to read the tags on the animals. If the rate was smaller than a
custom read rate, then the operator would own the equipment needed
to perform the task. The equipment assumed to be owned in this case
was either a wand or a panel reader, whichever had a lower cost on a per
head basis.

Based on work by Bass et al. (2007), the cost for RFID wand readers was
based on an initial outlay of $1,091 and a useful life of three years. Using
an interest rate of 7.75% along with the assumptions about initial outlay
and useful life resulted in an annual cost of owning a wand reader of
$422. RFID readers in this price category are able to capture and
temporarily store RFID numbers until downloaded into a computer.
While this type of reader is more expensive than those that do not store
RFID data, some producers already own desktop computers and would
not be able to move them to their chute area. Therefore, in order to
account for computers already owned by producers, the system being
used had to be flexible enough to allow interfacing with stationary or
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portable accumulators. Panel readers were also based on Bass et al.
(2007) and were annualized over four years with an initial outlay of
$3,580. Panel systems were assumed to incur a $S500 installation cost,
which was annualized over a 10-year life. The annualized cost of
purchasing and installing a panel reader was $1,150. It was assumed that
there would be an annual maintenance cost of $500 for operations that
employed a panel reader. While the annualized costs for panel readers
are considerably higher than wand readers, the reading cost per head can
be lower given sufficient volume of reads because there is minimal labor
associated with running panel readers once in place.

A search of the literature did not reveal any unsubsidized, custom rates
for reading RFID tags; therefore a rate needed to be estimated. To
estimate these rates, 10 states with 15 unique brand inspection fees
were analyzed.” Some of the inspection fee schedules included hours,
which were charged at an hourly wage of $9.80 per hour (US Department
of Labor, 2007) and some schedules included mileage. For custom tag
reading, we assumed a 50-mile round trip at the government
recommended reimbursement rate of $0.485 (US General Services
Administration, 2007). The 15 brand inspection fee rates were applied to
groups of cattle ranging from three head to 20,000 head. After this was
done for each of the 10 states and 15 brand inspection rates, individual
costs were weighted by the number of operations in each state to get a
weighted average cost. The weighted average cost associated with the
different breakpoints was used to determine the custom read cost.
Figure 4.3 shows the relationship between the custom reading cost per
head and the number of reads. This schedule of custom read rates
exhibits large economies of size (i.e., costs decrease as volume increases).
However, costs drop rapidly and plateau such that there are only small
gains with really large numbers of reads. For example, the cost of
reading five head is $1.87 per head compared to $0.98 per head for 50
head and $0.86 for 500 head.

* The states with brand inspection rates used for this analysis are the following: CA, CO,
ID, MT, NM, NV, OR, SD, UT, and WY.
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FIGURE 4.3. ESTIMATED RFID CusTOM TAG READING COST PER HEAD AS
NUMBER OF READS INCREASES
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DATA ACCUMULATOR AND SOFTWARE

The data accumulator cost represents the average price for laptop
computers obtained from six internet web sites. This cost was annualized
over four years with a SO salvage value. Given an initial investment of
$692, a 4-year life, and an interest rate of 7.75%, the annual cost of a
data accumulator is $208. Of this total annual cost, 50% was allocated to
an animal ID program as it was assumed that a computer would have
other uses in the operation. According to the NAHMS Beef report (USDA,
2008q), some operations already own computers and thus, would not
need to purchase one. Large operations were more likely than smaller
operations to already own a computer. For example, only 15.3% of
operations with less than 50 cows owned computers compared to 48.2%
for operations with 200 or more cows (USDA, 2008q). To account for
operations that currently own computers, the annual cost of the data
accumulator (i.e., computer) was multiplied by one minus the proportion
of operations that currently own computers resulting in a weighted
average cost per operation for each size category.

Many different software packages are available that would satisfy the
software requirement of an elD system. The value used here is the
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suggested retail price of Microsoft Office Professional (Microsoft, 2008).
Because this software would have uses in addition to meeting the needs
of an elD system, only 50% of the cost was allocated to the animal ID
program. This software package includes Microsoft Office Word, Office
Excel, Office PowerPoint, Office Access, and other programs. While most
producers would not use some of the programs included in Office
Professional, Microsoft Office Word and Microsoft Office Excel or
Microsoft Office Access would need to be employed to keep track of
reads and to write the necessary documents. Other software packages
that also maintain management information likely would be utilized by
producers, but the higher cost associated with these software packages
are not appropriate to include in an animal ID system as these are
providing value beyond that required by NAIS. In other words, producers
might choose to spend more for additional management benefits, but
this is not something they would need to adopt NAIS procedures. It was
assumed that producers that already own computers would also own
software that would satisfy the requirements of an elD system. Thus, as
was done with data accumulators, the cost of software was reduced by
the proportion of operations currently owning computers (USDA, 2008q).

LABOR, CHUTE, AND OTHER COSTS ASSOCIATED WITH READING
RFID TAGSs
In addition to the hardware and software required for reading RFID tags,
other costs such as labor, chute, and human/animal injury would also be
incurred. It was assumed that all Cow/Calf operations that buy cows run
them through chutes for vaccinating, deworming, or other basic animal
husbandry practices. Thus, the incremental labor cost of reading tags
would only be the added time required given that the animal is already
going through a chute. Therefore, the total number of animals that
needed to be read on an operation was multiplied by 20 seconds to find
the incremental time of reading RFID tags. The total time was multiplied
by the labor rate of $9.80 per hour (US Department of Labor, 2007) and
the total number of employees to find the cost of labor for reading tags.
The number of employees needed to work cattle was broken into two
groups: 1) the employee using the reader (if a panel reader was not
used) and 2) other employees doing other tasks (herding, sorting, etc).
25



The other employee group had differing amount of people for different
size operations, which was determined based on producer opinion.

The full chute charge was reduced by 75% because of the assumption
that producers will already be working their animals when they read the
RFID tags. The 25% applied towards the total cost represents the extra
time the animals will spend in the chute.

Animal and human injury costs were added according to the amount of
extra time the animal was in the chute being read. Shrink was not added
to cows being read because these animals would be for breeding
purposes. If operations brought animals in for purposes other than
breeding (i.e., backgrounding or feedlot) a cost for shrink was included.

DATABASE CHARGE

According to the NAIS business plan, “The most efficient, cost-effective
approach for advancing the country’s traceability infrastructure is to
capitalize on existing resources—mainly, animal health programs and
personnel, as well as animal disease information databases” (USDA,
2007f p. 4). As of May 2008, there were 17 approved Animal Tracking
Databases or Compliant Animal Tracking Databases meeting the
minimum requirements as outlined in the Integration of Animal Tracking
Databases that were participating in the NAIS program and have a signed
cooperative agreement with USDA Animal Plant Health Inspection Service
(USDA, 2008d).

The research team attempted to contact multiple RFID database
providers to obtain costs per head of their databases so an average cost
for data storage could be ascertained. Not surprisingly, this information
was not readily given out, and the information that was expressed was
not specific enough for this study. To find a more accurate estimate,
Kevin Kirk from Michigan’s Department of Agriculture was contacted.
Mr. Kirk, who oversees the Michigan State AID database, provided the
total data storage cost for Michigan producers. Based on this
information, a per-head charge of $S0.085 was estimated. This per-head
charge was included anytime an animal was assumed to have its RFID tag
read.
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OTHER/FIXED CHARGES

The time needed to submit the RFID reads to a central database and the
internet fee was considered here. To determine clerical costs, the time
required to submit a batch of RFID numbers and the number of batches
submitted needed to be ascertained. The Wisconsin working group for
pork found that it took 15 minutes to submit a batch (Wisconsin Pork
Association (WPA), 2006). It was assumed that a minimum of four
batches (one hour of clerical labor) would be assigned to the smallest size
category operations and a total number of 16 batches (four hours of
labor) would be assigned to the largest operations. Clerical labor was
multiplied by the average secretary wage for the US (US Department of
Labor, 2007) to find the total cost associated with recording and
reporting animal ID information.

In order to be able to achieve a “48 hour trace back system” producers
would need to submit their RFID numbers via an internet access point.
An internet charge of $50 per month was assumed for 12 months. As
with computers and software, the internet would have multiple uses and
thus only 50% of the cost is allocated to the animal ID system.
Additionally, because some operations already have a computer, it was
assumed they likely also had internet access so a weighted cost of
internet was used similar to what was done for the cost of data
accumulators and software. Table A4.1.6 in Appendix A4 summarizes the
costs associated with reading RFID tags by size of operation. In all cases
the RFID system for reading elD tags is outsourced as opposed to owned
in house (i.e., operations would rely on custom reading services to read
their tags). This is because even the largest operations would not have
sufficient numbers of cattle requiring their tags to be read annually to
justify purchasing readers.

PREMISES REGISTRATION COSTS

Currently premises registration is free and many states are trying to make
the process as seamless as possible and NAIS reports that 33.8% of all
operations with over $1,000 income have been registered as of
September 29, 2008 (USDA, 2008d). While the premises registration is a
free service, there are potential costs incurred with registering an
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operation’s premises (e.g., management time, mileage, paperwork). To
capture this cost, it was assumed that a producer would incur a cost of
$20 associated with time, travel, and supplies to register his/her
premises. Theoretically, once premises are registered the registration
lasts for the life of the operation as well. However, many producers will
need to renew or modify their premises registration on a regular basis as
their operations change. Thus, it was assumed that the lifespan of
premises registration would be three years. The cost of renewing
premises registration every three years was assumed to be 50% of the
initial cost, or $10 per operation. When accounting for the time value of
money, the initial premises registration cost of $20 and the renewal
every three years of $10 equates to a cost of $4.64 per operation
annually in current dollars.

INTEREST COSTS

Investments required for an animal ID system that have useful lives of
more than one year (e.g., tag applicators, readers, premises registration)
were annualized using an interest rate of 7.75%. Annual operating cost
such as tags for calves, labor, internet, etc. were charged an interest cost
at this same rate for the portion of the year a producer’s money would
be tied up. For example, for operations that buy tags, interest was
included in the cost of calf tags to account for a period of nine months,
which reflects the amount of time that a producer bought the ear tags to
the time that the calf was sold.

SUMMARY OF BEEF COw /CALF COSTS

Tables 4.2 and 4.3 summarize the costs associated with an individual
animal ID system that has full traceability included (i.e., Scenario 3
discussed earlier) by size of operation for operations that currently tag
and those that do not, respectively. The cost per animal sold ranges from
a low of $2.48 per head (largest operation currently tagging, table 4.2) to
a high of $7.17 per head (smallest operation not currently tagging, table
4.3). Figure 4.4 shows the cost per head sold graphically for the two
types of operations by operation size. Two things are readily apparent

28



from this figure. First, economies of size exist as larger operations have
over a $2/head lower cost compared to the smallest operations. Second,
operations that currently tag their cattle have lower costs. This is
because the incremental cost of using their labor and facilities (i.e.,
chute) are lower than hiring tagging done by a third party and because of
a higher shrink cost. Operations that tag calves at birth were assumed to
have considerably lower costs associated with shrink compared to
operations that tag their calves at sale time.
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Table 4.2. Summary of RFID Costs for Beef Cow/Calf Operations by Size of Operation that Currently Tags Cattle

Size of Operation, number of head

2000-
1-49 50-99 100-499 500-999 1000-1999 4999 5,000+
Total annual cost, $/operation $80 $215 $529 $1,655 $3,019 $6,350 $19,418
Total annual cost, $/head sold $5.95 $3.83 $3.50 $3.04 $2.97 $2.94 $2.88
Total annual cost, $/cow $5.12 $3.30 $3.01 $2.61 $2.55 $2.53 $2.48
Total number of operations 228,755 58,867 50,889 2,985 700 207 39
Total industry cost, thousand $ $18,365 $12,649 $26,944 $4,939 $2,112 $1,315 $763

Table 4.3. Summary of RFID Costs for Beef Cow/Calf Operations by Size of Operation Currently Not Tagging Cattle

Size of Operation, number of head

1-49 100-499 500-999 1000-1999 2000-4999 5,000+ 5,000+
Total annual cost, $/operation $97 $340 $883 $3,022 $5,585 $11,792 $36,605
Total annual cost, $/head sold $7.17 $6.07 $5.83 $5.55 $5.49 $5.46 $5.44
Total annual cost, $/cow $6.16 $5.22 $5.02 $4.77 $4.72 $4.69 $4.68
Total number of operations 356,295 35,623 21,966 1,195 280 83 16
Total industry cost, thousand $ $34,436 $12,124 $19,385 $3,613 $1,565 $978 $576
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FIGURE 4.4. ESTIMATED COST OF RFID FULL TRACEABILITY TECHNOLOGY
ADOPTION FOR BEEF COW/CALF OPERATIONS BY OPERATION SIZE
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4.2 DAIRY

4.2.1 TAGS AND TAGGING COSTS

OPERATION DISTRIBUTIONS

Similar to Beef Cow/Calf operations, dairy budgets were developed for
different size category dairy operations and for operations that currently
tag cattle versus those currently not tagging cattle. The distribution of
Dairy operations and the average inventory of dairy operations were
calculated using NASS statistics (USDA, 2008e) for the year 2007. For a
more thorough discussion of the methods used to derive these numbers,
see Section 4.1.1 in the Beef Cow/Calf section. While a similar procedure
was used for determining the number of operations and average size of
each operation for dairy as beef cow/calf operations, there were a couple
of minor differences. USDA NASS reports eight size categories for dairy
compared to only seven for beef. To maintain consistency regarding the
budgets, the smallest two categories (1-29 head and 30-49) were
combined. The cow inventory and operation numbers used for beef
cow/calf operations were an average of January 1 and July 1, 2007
reported values. For the dairy budgets, only January 1, 2007 reported
values were used for cow inventories and operation numbers.
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To estimate the number of breeding bulls located on a dairy premises, Dr.
Jason Lombard, contact for the 2007 NAHMS Dairy report (USDA, 2007a),
was contacted and a special query was run on the 2007 NAHMS Dairy
report data. The original request was for the number of bulls per
operation by operation size; however, because of a large standard error,
the query was adjusted to retrieve the average number of dairy breeding
bulls for all operations. The average across all operations was 1.38 bulls
per operation with a standard deviation of 0.07. This average was
multiplied by the total number of operations to establish a total number
of bulls used for dairy operations. Dividing this number with the 2007
inventory of dairy cattle, a bull to cow ratio was established at 92.8 cows
per bull. This ratio was applied to the average number of dairy cows for
the different size operations to find the average number of bulls per
operation by operation size. Given the average number of cows per
operation from the USDA NASS data and the estimated number of bulls,
the total breeding herd inventory was calculated for the seven different
size categories.

RFID TAGS PLACED

To calculate the number of tags purchased, the total number of animals
tagged in a year was calculated. For operations that currently tag, total
tags required is the sum of all calves born and alive within 48 hours after
birth plus any re-tags required (calves, cows, and bulls) due to tags being
lost. It was assumed that calves that died within 48 hours of birth were
not tagged, but calves that died after 48 hours following birth were
tagged. Death loss rates for heifer calves reported by NAHMS were used
in this analysis. It was assumed that this rate plus an arbitrary one
percent increase would apply to male animals (male calves are expected
to have a slightly higher death loss rate because of more calving
problems associated with male calves being larger than females). For
operations that currently do not tag, the number of tags required is the
total number of animals sold.

It was assumed that dairy operations will incur the same tag loss rate of
2.5% as the Beef Cow/Calf sector. Operations that currently tag will retag
animals that lose tags before shipping to buyers. For operations that do
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not currently tag cattle, tag loss rate is irrelevant as such cattle are not
tagged until sold and it was assumed they would be tagged by an auction
yard crew for a fee of $2.54 per head.

The cull rate impacts the number of tags required and varied from 23.4%
to 24.1% between the different size operations, with larger operations
having slightly higher cull rates (USDA, 2007a). The percent heifers
retained was calculated by dividing the average (January 1, 2007 and July
1, 2007) inventory of Dairy Heifers, 500+ Ibs by the annual average
inventory of total number of Milk Cows (USDA, 2008e). The calculated
heifer retention rate of 44.8% was held constant for all size operations
and when combined with the cull rate was used to calculate the number
of heifer calves that would be available for sale. Total animals sold was
the sum of cull cows and bulls plus total calves born, less death loss and
the number of heifers required to maintain a constant herd size. Cow
death loss and calf death loss, both within and post 48 hours of birth, as
well as calving rate varied by operation size based on NAHMS data
(USDA, 2007a). Table A4.2.1 in Appendix A4.2 reports the number of
dairy operations and various production and inventory level values by

size of operation.

The 2007 NAHMS Dairy study reported approximately 4.1% of all dairy
operations currently used electronic identification (Pedometers, Bar
Code, RFID, etc.) (USDA, 2007a). It was assumed that all 4.1% of these
operations currently employed the use of RFID tags on their premises. >
Thus, total costs estimated for dairy operations that currently tag were
adjusted by this amount accordingly in the final reported cost estimate

for the dairy industry.

RFID TAGS AND APPLICATOR COST

Costs of RFID tags varied by purchase volume and the same rates used for
the Beef Cow/Calf sector were used for the dairy sector. For the

> It is recognized that not all dairies currently using electronic ID use RFID tags as the
identification method. However, because RFID tags are generally less expensive than
some of the alternative electronic identification methods being used (e.g., electronic
collars), moving to the RFID tag technology actually represents a cost savings to these
dairies. Because we did not allow for a reduction in costs with the adoption of RFID, this
component of our costs are overestimated.
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discussion of tag costs see Section 4.1.1 in the Beef Cow/Calf section.
Similarly, the costs of RFID tag applicators for dairy operations were
calculated using the same assumptions as for beef cow/calf operations
(see Section 4.1.1 for more details). Tables A4.2.2 and A4.2.3 in Appendix
A4.2 report the number of tags and tag applicators required by size of
operation for dairy operations that currently tag and those not currently
tagging, respectively.

LABOR AND CHUTE COSTS FOR TAGGING CATTLE

Labor and chute costs associated with tagging cattle for dairy operations
were calculated in the same manner and using the same assumptions as
they were for beef cow/calf operations. Thus, for a more detailed
discussion of these costs see Section 4.1.1 in the Beef Cow/Calf section.

INJURY COSTS ASSOCIATED WITH TAGGING CATTLE

Human and animal injury costs associated with tagging cattle for dairy
operations were calculated in the same manner and using the same
assumptions as they were for beef cow/calf operations. Thus, for a more
detailed discussion of these costs see Section 4.1.1 in the Beef Cow/Calf
section.

CATTLE SHRINK ASSOCIATED WITH TAGGING CATTLE

The costs of cattle shrink due to tagging cattle for dairy operations were
calculated in the same manner and using the same assumptions as they
were for beef cow/calf operations. Thus, for a more detailed discussion
of these costs see section 4.1.1 in the Beef Cow/Calf Operations section.
One assumption that varied for dairy operations is that it was assumed
calves would not shrink (beef calves were assumed to shrink 2.0 pounds
per head). This was because the dairy calves were assumed to be sold
shortly after birth and thus the lost gain or cost of gain would be minimal
compared to a beef calf weighing over 500 pounds. Shrink on dairy cull
cows and bulls were calculated the same as for beef cattle, but the price
used to value the shrink was slightly lower (545/cwt for dairy cattle
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compared to $48/cwt for beef cattle). Tables A4.2.4 and A4.2.5 in
Appendix A4.2 report the various tagging-related, or working cattle, costs
for dairy operations that currently tag and those currently not tagging,
respectively.

4.2.2 READING COSTS

The RFID component and reading costs for this study was a function of
animals read, ownership and operating costs associated with the RFID
technology (e.g., electronic readers (panel and wand), data accumulator,
software), and database charges. The following is a brief discussion of
each of the relevant components.

ANIMALS PURCHASED OR TRANSFERRED

As with beef cow/calf operations, dairy operations purchase cattle and
bring them onto their premises. Cattle that are purchased through
auction markets are assumed to have their tags read at the time of sale
and thus only non-auction market purchase will be required to be read
(see Section 4.1.2 in the Beef Cow/Calf section for additional discussion).
However, the dairy industry is more complex in regards to animals
moving between premises than the beef cow/calf industry because of
how replacement heifers are raised. Dairy operations will at times hire
people with off-site operations to raise their heifers. For producers that
pursue this option, custom growers will raise a heifer until it is ready to
calve and then return the bred heifer to the dairy. There are also those
that choose to raise the heifer to 250-350 pounds, send it to another
premises to have it finish the growing process and be bred, and then it is
sent back to the premises of origin when it is ready to calve. In other
words, it is not uncommon in the dairy industry for a replacement heifer
to move to several premises before it ends up in the dairy herd as a
lactating cow.

To account for these non-sale heifer movements, the percentage of

operations that outsource any heifer growing (USDA, 2007a) was

multiplied by the total number of dairy operations (USDA, 2008e) to find
35



the total number of operations that outsource heifer management. This
was broken further into two categories: 1) operations that have heifers
move to one premises to grow, and 2) operations that move replacement
heifers to multiple premises to grow.

It was assumed that heifers that move to multiple premises would have
their elD tags read 3.5 times on average and heifers that were moved to a
single premises and back would have tags read two times. Weighting
these values by the percentage of operations in each of the categories
resulted in a weighted-average of 2.3 reads per heifer. Multiplying the
number of operations by the average number of head and by the number
of times read gave a total number of reads for each size category. This
number was divided by the total number of operations in each size
category to achieve an average number of reads of non-sale replacement
heifers per operation by operation size. The number of non-sale reads
were added to the number of animals purchased needing to be read
(animals purchased but not bought through auction markets) to come up
with the total number of animals needing to have their RFID tags read.
Using this information the total number of RFID tag reads required per
year per operation was estimated for the different size dairy operations
(table 4.4).

ELECTRONIC READERS

See Section 4.1.2 in the Beef Cow/Calf section for discussion.

DATA ACCUMULATOR AND SOFTWARE

See Section 4.1.2 in the Beef Cow/Calf section for discussion on data
accumulator (computer) and related software costs. As was done with
beef cow/calf operations, data accumulator and software costs were
adjusted to reflect operations that currently own computers. According
to the NAHMS Dairy report (USDA, 2007a) over 90% of the large
operations had computerized record-keeping systems compared to less
than 15% of the smaller operations. To account for operations that
currently own computers, the annual cost of the data accumulator (i.e.,
computer) and software was multiplied by one minus the proportion of
operations that currently own computers resulting in a weighted-average
cost per operation for each size category. Also, for operations that
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purchased computers and software, only 50% of the total cost was
allocated to the animal ID program because it was assumed they would
be used for other purposes as well.

LABOR, CHUTE, AND OTHER COSTS ASSOCIATED WITH READING
RFID TAGS

Costs related to reading RFID tags for dairy operations were calculated in
the same manner and with the same basic assumptions as for beef
cow/calf operations. For a discussion of these costs see 4.1.2 in the Beef
Cow/Calf section.

DATABASE CHARGE

Charges for storing data for dairy operations were calculated in the same
manner and with the same basic assumptions as for beef cow/calf
operations. For a discussion of these costs see 4.1.2 in the Beef Cow/Calf
section.

OTHER/FIXED CHARGES

Other identification-related costs for dairy operations were calculated in
the same manner and with the same basic assumptions as for beef
cow/calf operations. For a discussion of these costs see 4.1.2 in the Beef
Cow/Calf section. Table A4.2.6 in Appendix A4.2 summarizes the costs
associated with reading RFID tags by size of operation. Note that dairy
operations having more than 500 cows would own an RFID system for
reading tags, whereas smaller operations would outsource this function.
This is because larger operations have a sufficient amount of tag reads
required per year to justify owning readers and other associated
computer hardware and software. The total RFID cost per read is
considerably lower for the largest operations compared to the smallest
operations ($0.31/head (2000+ cows) versus $1.62/head (1-49 cows)).
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Table 4.4. Estimates of the Number of Cattle Brought onto Dairy Operation Premises by Size of Operation

Size of Operation, number of head

1-49 50-99 100-199  200-499  500-999  1,000-1,999 2000+
Average cattle bought, head 2.9 9.5 19.3 43.9 134.4 264.2 709.6
Animals sold through auction, %! 69.6% 69.6% 69.6% 69.6% 69.6% 69.6% 69.6%
Average non-auction cattle bought, head 0.9 2.9 5.9 13.4 40.9 80.3 215.7
Heifers moved to new premises, head 9.6 31.9 62.5 142.3 319.8 628.8 1688.8
Average reads per heifer 2.3 2.3 2.3 2.3 2.3 2.3 2.3
Total reads of replacement heifers 223 739 144.7 329.4 740.4 1455.8 3909.5
Non-auction cattle reads 23.2 76.8 150.6 342.8 781.3 1536.1 4125.2
Misread percentage 2.8% 2.8% 2.8% 2.8% 2.8% 2.8% 2.8%
Total animals misread 0.6 2.1 4.2 9.5 21.6 42.5 114.3
Total reads of RFID tags 23.8 78.9 154.7 352.2 802.9 1578.6 4239.5

1 Cattle that are sold/purchased through an auction will have tags read at time of sale
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PREMISES REGISTRATION COSTS

Costs associated with registering dairy operation premises were
calculated in the same manner and with the same basic assumptions as
for beef cow/calf operations. For a discussion of these costs see Section
4.1.2 in the Beef Cow/Calf section.

INTEREST COSTS

Interest costs for dairy operations were calculated in the same manner
and with the same basic assumptions as for beef cow/calf operations.
For a discussion of these costs see Section 4.1.2 in the Beef Cow/Calf

section.

SUMMARY OF DAIRY COSTS

Tables 4.5 and 4.6 summarize the costs associated with an individual
animal ID system that has traceability included (i.e., Scenario 3 discussed
in Section 4 above) by size of operation for dairy operations that
currently tag and those that do not, respectively. The cost per cow
ranges from a low of $2.53 per head (largest operation currently tagging,
table 4.5) to a high of $5.84 per head (smallest operation not currently
tagging, table 4.5). Figure 4.5 shows the cost per cow graphically for the
two types of operations at the various operation sizes. Several things are
readily apparent from this figure. First, economies of size exist such that
larger operations have considerably lower costs — larger operations have
over a $2/head lower cost compared to the smallest operations. Second,
operations that currently tag their cattle have slightly lower costs relative
to those that do not tag. However, the difference between these two
groups is not nearly as large as it was for beef cow/calf operations
because a higher portion of the costs for dairy operations is associated
with reading tags as opposed to tagging cattle. Furthermore, the cost for
the smallest operations that currently tag is actually slightly higher than
for the same sized operations that do not currently tag.
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Table 4.5. Summary of RFID Costs for Dairy Operations by Size of Operation that Currently Tags Cattle

Size of Operation, number of head

1-49 50-99 100-199 200-499 500-999 1,000-1,999 2000+
Total annual cost, $/operation $118 $292 $525 $1,116 $2,126 $3,687 $9,007
Total annual cost, $/head sold $10.01 $7.44 $7.23 $6.76 $5.85 $5.16 $4.70
Total annual cost, $/cow $5.84 $4.34 $3.99 $3.72 $3.16 $2.78 $2.53
Total number of operations 28,921 18,148 8,066 3,940 1,471 796 515
Total industry cost, thousand $ $3,425 $5,299 $4,231 $4,397 $3,126 $2,934 $4,636

Table 4.6. Summary of RFID Costs for Dairy Operations by Size of Operation Currently Not Tagging Cattle

Size of Operation, number of head

1-49 50-99  100-199 200-499  500-999 1,000-1,999 2,000+

Total annual cost, $/operation $107 $306 $548 $1,216 $2,425 $4,237 $10,577
Total annual cost, $/head sold $9.05 $7.80 $7.55 $7.36 $6.68 $5.93 $5.52
Total annual cost, $/cow $5.28 $4.55 $4.16 $4.06 $3.60 $3.20 $2.97
Total number of operations 4,514 2,832 1,259 615 230 124 80
Total industry cost, thousand $ $483 $867 $690 $748 $557 $526 $850
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FIGURE 4.5. COST OF RFID FuLL TRACEABILITY TECHNOLOGY ADOPTION FOR DAIRY
OPERATIONS BY OPERATION SIZE
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4.3 BACKGROUNDING (STOCKERS)

4.3.1 TAGS AND TAGGING COSTS

OPERATION DISTRIBUTIONS

Information on the number of backgrounding operations or the average
inventory number of stocker cattle in the US are not regularly reported by any
governmental agency. In order to determine if economies of size exist regarding
animal identification costs for backgrounding cattle operations, the number of
backgrounding operations needed to be established along with a distribution of
average inventory to serve as size estimations for this segment of the beef
industry.

To estimate a number of operations, USDA NASS was queried for the total
number of cattle operations in 2007 (USDA, 2008e). From this number, the total
number of Cow/Calf, Dairy, and Feedlot operations were subtracted leaving
approximately 50,870 “other” operations. This residual value represents
operations that have multiple livestock sectors (i.e., beef and dairy cattle,
cow/calf and feedlot, etc.) and backgrounding or stocker operations. Because
information was not available to break this value down further, this residual
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number of operations was used for the total number of backgrounding
operations.6

The 2002 census (USDA, 2002b) revealed that 73,509,165 head of cattle (beef
and dairy) were sold in 2002. Dividing the 2007 total inventory by the 2002
inventory and multiplying it by the number of cattle sold in 2002 gives an
estimated number of head sold for 2007. This derivation implicitly assumed that
the number of head sold in a given year was directly related to the number of
beef and dairy breeding animals. To estimate the number of stocker cattle
bought for the purpose of backgrounding, known and calculated values of “non-
stocker cattle” marketings were subtracted from the 2007-inventory-adjusted

2002 census value of total cattle marketings.

Non-stocker cattle marketings were assumed to be breeding animals
(replacements and culls), cattle placed on feed, and fed cattle slaughtered. The
total number of beef and dairy breeding animal culls (methods of calculating
discussed in the previous sections) were added together and multiplied by a
multiplier of 1.5. This adjustment was made to account for cull animals that are
sold individually or in small groups to buyers who group them into larger lots and
then resell them (i.e., adjustment accounts for culls that are marketed multiple
times). The number of cattle brought into beef operations (see Section 4.1.2)
was added to this cull number. In 2007, there were 553,900 mature bulls
slaughtered (USDA, 2008e); therefore, it was assumed that an equal number of
bulls were purchased to replace them. Thus, there would have been 1,107,800
bull marketings in 2007 (half being culls sent to slaughter and the other half
being replacements entering the breeding herd). Other “non-stocker” cattle
marketings are cattle placed on feed (for a discussion on this, see Section 4.4.1)
excluding those in a retained ownership program. Retained ownership cattle are
excluded as they would not be considered marketings since ownership does not
change when they are placed on feed. The number of cattle placed on feed that
were in a retained ownership program was based on the USDA APHIS feedlot
management practices report (USDA, 2000). Adjusting total cattle placed on
feed by the percentage of retained ownership cattle results in an estimate of net

® Because some of the operations in this residual value might actually be something other than
backgrounding or stocker operations (e.g., cow/calf and feedlot), the estimated number of
backgrounding operations is inflated relative to the actual number of operations. However, this
also would imply that the number of other operations (e.g., cow/calf and feedlot) is under-
estimated and thus this approach insures that the total number of beef operations is the U.S. is
correct.
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placements, which represents one of the categories of “non-stocker cattle”

marketings.

Taking the total number of fed cattle marketed (USDA, 2008e) and adding the
sum of cull cows sold, replacement stock bought by beef operations, cull and
breeding bull sales, and net feedlot placements, revealed the total number of
head sold by known sectors in 2007. Subtracting this total from the 2007-
inventory-adjusted 2002 census value gives an estimate of 17,229,903 head for
the number of stockers bought for backgrounding in 2007.

To calculate the number of operations and average inventories for different
operation size groups several things were considered. To be consistent with
other cattle sectors, the number of operations was assumed to decrease as the
average herd size increased. Along with that assumption, the total number of
backgrounding operations (50,870) and stocker cattle bought (17,299,903) were
allocated over seven size categories. To arrive at a distribution where each
successive size category had fewer operations than the previous one and total
operations and inventory exactly equaled the target levels, Microsoft Excel
Solver was employed. While it is recognized that there are many combinations
of operations and inventories that will meet this requirement, the specific
breakdown by size group is not as critical as making sure the total number of
operations and inventory values match. The resulting number of operations and
average animals purchased for the seven operation size categories are reported
in table A4.3.1 in Appendix A4.3.

RFID TAGS PLACED

Under the current proposed NAIS, backgrounding operations will only have to
replace RFID tags when they are lost. Therefore, the number of animals that
backgrounders sell multiplied by the tag loss rate would give the total number of
animals needing to be retagged. Assuming that death loss would be similar to
those experienced by feedlots, the average number of calves purchased (i.e.,
inventory) was reduced by 1.3% (USDA, 2000) giving the total number of
stockers sold by the backgrounders. Multiplying the number of cattle sold by
2.5%, the assumed tag loss rate (see Section 4.1.1), gives the number of
backgrounded cattle worked (for RFID purposes) and RFID tags needing to be
purchased.
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RFID TAGS AND APPLICATOR COST

Costs of RFID tags varied by purchase volume and the same rates used for the
beef cow/calf sector were used for the backgrounding sector. For the discussion
of tags costs see Section 4.1.1 in the Beef Cow/Calf section. Similarly, the costs
of RFID tag applicators for backgrounding operations were calculated using the
same assumptions as for beef cow/calf operations (see Section 4.1.1 for more
details). Table A4.3.2 in Appendix A4.3 reports the number of tags and tag
applicators required by size of operation for backgrounding operations.

LABOR AND CHUTE COSTS FOR TAGGING CATTLE

Labor and chute costs associated with tagging cattle for backgrounding
operations were calculated in the same manner and using the same assumptions
as they were for beef cow/calf operations. Thus, for a more detailed discussion
of these costs see Section 4.1.1 in the Beef Cow/Calf section.

INJURY COSTS ASSOCIATED WITH TAGGING CATTLE

Human and animal injury costs associated with tagging cattle for backgrounding
operations were calculated in the same manner and using the same assumptions
as they were for beef cow/calf operations. Thus, for a more detailed discussion
of these costs see Section 4.1.1 in the Beef Cow/Calf section.

CATTLE SHRINK ASSOCIATED WITH TAGGING CATTLE

The cost of cattle shrink due to tagging cattle for backgrounding operations were
calculated in the same manner and using the same assumptions as they were for
beef cow/calf operations. Thus, for a more detailed discussion of these costs see
Section 4.1.1 in the Beef Cow/Calf Operations section. One assumption that
varied for backgrounding operations is that it was assumed that the heavier
feeder calves would shrink 2.75 pounds per head (beef calves were assumed to
shrink 2.0 pounds per head). Because of the heavier weight cattle, the price
used to calculate the cost of shrink was slightly lower than for beef cow/calf
(51.09/Ib versus $1.21/Ib). Table A4.3.3 in Appendix A4.3 reports the various
tagging-related, or working cattle, costs for backgrounding operations.
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4.3.2 READING COSTS

The RFID component and reading costs for this study was a function of animals
read, ownership and operating costs associated with the RFID technology (e.g.,
electronic readers (panel and wand), data accumulator, software), and database
charges. The following is a brief discussion of each of the relevant components.

ANIMALS PURCHASED OR TRANSFERRED

The nature of the backgrounding industry, as defined by this report, was to buy
animals for the purpose of adding weight and reselling to a feedlot. Therefore,
the average inventory for the different operation sizes reflects the average
number of animals purchased. Cattle that are purchased through auction
markets are assumed to have their tags read at the time of sale and thus only
non-auction market purchases will be required to be read (see Section 4.1.2 in
the Beef Cow/Calf section for additional discussion). Based on the assumption
that 69.6% of cattle are sold through auctions, backgrounding operations would
only have to read the RFID tags on 30.4% of the cattle they purchase annually.

ELECTRONIC READER

See Section 4.1.2 in the Beef Cow/Calf section for discussion.

DATA ACCUMULATOR AND SOFTWARE

See Section 4.1.2 in the Beef Cow/Calf section for discussion on cost of data
accumulator (computer) and related software. It was assumed that a percentage
of backgrounders would already own computers. Thus, as was done with beef
cow/calf operations, data accumulator and software costs were adjusted to
reflect operations that currently own computers. Because information specific
to backgrounding operations was not available, proxies were substituted. It was
assumed that the five smaller categories would follow an ownership distribution
similar to the Cow/Calf sector (USDA, 1997); whereas, the two largest size
categories were assumed to follow the percentage of feedlot owners who
owned computers (USDA, 2000).
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LABOR, CHUTE, AND OTHER COSTS ASSOCIATED WITH READING RFID
TAGS

Costs related to reading RFID tags for backgrounding operations were calculated
in the same manner and with most of the same basic assumptions as for beef
cow/calf operations (see 4.1.2 in the Beef Cow/Calf section). However, there
were several different assumptions used. Unlike beef and dairy operations, it
was not assumed that all backgrounding operations would run their cattle
through chutes to perform basic animal husbandry practices. Instead, it was
assumed that backgrounders would follow the practice of beef feedlots. Less
than a fourth (21.9%) of feedlots with an average inventory between 1,000-
7,999 head do not work their cattle within 72 hours of receiving them (USDA,
2000). Thus, for a 48-hour traceability system to be realized, these animals
would need to have their elD tags read before they are worked.

In order to comply with the 48-hour traceability goal, 21.9% of all backgrounding
operations would incur the total cost of reading RFID tags. To calculate this cost,
the number of animals that needed to be read on an operation was multiplied by
20 seconds to find the time required to read RFID tags. The total time was then
multiplied by the labor rate and the total number of employees to find the total
cost of RFID labor. The number of employees required to work the cattle was
broken into two groups: 1) the reading employee and 2) other employees. The
other employee group had differing amount of people for the different sized
operations.

The full chute charge was reduced to 25% of the original charge because it was
assumed that producers would not individually catch each animal, but they will
take a group of animals and put them in a chute alley and read the tags from the
alley via a wand or panel reader system. Animal and human injury costs were
added according to the amount of time the animal was in the alley being read. A
shrink of 2.25 pounds per head was added to the cost of reading the RFID tags to
capture the missed weight gain of stocker animals.

The method of finding the costs for the other 78.1% of the operations (i.e., those
that work their cattle upon arrival) are similar to those found in Section 4.1.2 in
the Beef Cow/Calf section.
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DATABASE CHARGE

Charges for storing data for backgrounding operations were calculated in the
same manner and with the same basic assumptions as for beef cow/calf
operations. For a discussion of these costs see 4.1.2 in the Beef Cow/Calf
section.

OTHER/FIXED CHARGES

Other identification-related costs for backgrounding operations were calculated
in the same manner and with the same basic assumptions as for beef cow/calf
operations. For a discussion of these costs see 4.1.2 in the Beef Cow/Calf
section. Table A4.3.4 in Appendix A4.3 summarizes the costs associated with
reading RFID tags by size of operation. Note that the largest size category of
backgrounding operations, those purchasing about 3,000 head per year, would
own the RFID system for reading tags, whereas the smaller operations would
outsource this function. This is because the larger operations have a sufficient
amount of tag reads required per year to justify owning readers and other
associated computer hardware and software.

PREMISES REGISTRATION COSTS

Costs associated with registering backgrounding operation premises were
calculated in the same manner and with the same basic assumptions as for beef
cow/calf operations. For a discussion of these costs see 4.1.2 in the Beef
Cow/Calf section.

INTEREST COSTS

Interest costs for backgrounding operations were calculated in the same manner
and with the same basic assumptions as for beef cow/calf operations. For a
discussion of these costs see 4.1.2 in the Beef Cow/Calf section.
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SUMMARY OF BACKGROUNDING COSTS

Table 4.7 summarize the costs associated with an individual animal ID system
that has traceability included (i.e., Scenario 3 discussed in Section 4 above) by
size of operation for backgrounding operations. The cost per head sold ranges
from a low of $S0.56 per head (largest operations) to a high of $1.70 per head
(smallest operations). Figure 4.6 shows the cost per head sold graphically for
backgrounding operations at the various operation sizes. Two things are readily
apparent from this figure. First, cost per head sold for backgrounding operations
is considerably lower than for cow/calf operations. This is due to the assumption
that calves were tagged prior to coming into the backgrounding phase. Thus, the
cost of tags and working cattle was only on cattle needing to be retagged.
Second, economies of size exist such that larger operations have lower costs —
larger operations have a lower cost of over $1.00/head compared to the smallest
operations. However, most of the gains associated with operation size are
captured quickly as size increases. That is, medium-sized operations have costs
similar to the larger operations.

48



Table 4.7. Summary of RFID Costs for Backgrounding Operations by Size of Operation

Size of Operation Size, number of head

31 104 345 496 722 1,453 2,963
Total annual cost, $/operation $51 $104 $250 $335 $502 $931 $1,648
Total annual cost, $/head sold $1.70 $1.01 $0.73 $0.68 $0.70 $0.65 $0.56
Total annual cost, $/head purchased $1.67 $1.00 $0.72 $0.68 $0.69 $0.64 $0.56
Total number of operations 21,438 11,334 6,333 4,333 3,329 2,316 1,787
Total industry cost, thousand $ $1,096 $1,175 $1,580 $1,453 $1,670 $2,155 $2,944
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FIGURE 4.6. COST OF RFID TECHNOLOGY FOR CATTLE BACKGROUNDING
OPERATIONS BY OPERATION SIZE
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4.4 FEEDLOTS

4.4.1 TAGS AND TAGGING COSTS

OPERATION DISTRIBUTIONS

USDA NASS reports the total number of feedlot operations as well as the
number of operations with 1,000+ head capacity (USDA, 2008e). Using
this information, the number of operations with less than 1,000 head was
calculated as the difference between total of all operations and the total
of 1,000+ head operations (the number of feedlots for all size categories
is also reported in the USDA NASS February Cattle on Feed report).

Average inventory distributions were found for feedlot operators similar
to the other cattle sectors. Because USDA NASS does not report feedlot
placements for operations with less than 1,000 head capacity,
placements were estimated from fed cattle marketings, which are
reported for feedlots with less than 1,000 head (USDA, 2008e). The
difference between feedlot marketings and feedlot placements is a
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disappearance rate (cattlenetwork, 2006). For this analysis,
disappearance is defined as any animal placed in a feedlot that (a) dies,
(b) was returned to grazing forage, (c) was shipped to another feedlot, (d)
was stolen, or (e) lost for other reasons. In 1999, NAHMS conducted a
feedlot survey (USDA, 2000) that indicated 3% of animals placed in
feedlots disappeared. Using this 3% disappearance rate, marketings
were divided by 97% to estimate the total placements for all operations.
table A4.4.1 in Appendix A4.4 reports the number of feedlot operations
and various production and inventory level values by size of operation.

RFID TAGS PLACED

Similar to backgrounding operations, it was assumed that feedlots will
only have to replace RFID tags when they are lost (see Section 4.1.3).
Therefore, the number of animals that feedlots market multiplied by a
tag loss rate would give the total number of animals needing to be
retagged. Based on a feedlot death loss rate of 1.3% (USDA, 2000), the
average number of calves placed on feed (i.e., placements) was reduced
by 1.3% giving the total number of fed cattle sold by the feedlots.
Multiplying the number of fed cattle sold by 2.5%, the assumed tag loss
rate (see Section 1.2), gives the number of feedlot cattle worked (for RFID
purposes) and RFID tags needing to be purchased.

RFID TAGS AND APPLICATOR COST

Costs of RFID tags varied by purchase volume and the same rates used for
the beef cow/calf sector were used for the feedlot sector. For the
discussion of tags costs see 4.1.1 in the Beef Cow/Calf section. Similarly,
the costs of RFID tag applicators for feedlot operations were calculated
using the same assumptions as for beef cow/calf operations (see Section
4.1.1 for more details). Table A4.4.2 in Appendix A4.4 reports the
number of tags and tag applicators required by size of operation for
feedlot operations.
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LABOR AND CHUTE COSTS FOR TAGGING CATTLE

Labor and chute costs associated with tagging cattle for feedlot
operations were calculated in the same manner and using the same
assumptions as they were for beef cow/calf operations. Thus, for a more
detailed discussion of these costs see 4.1.1 in the Beef Cow/Calf section.

INJURY COSTS ASSOCIATED WITH TAGGING CATTLE

Human and animal injury costs associated with tagging cattle for feedlot
operations were calculated in the same manner and using the same
assumptions as they were for beef cow/calf operations. Thus, for a more
detailed discussion of these costs see 4.1.1 in the Beef Cow/Calf section.

CATTLE SHRINK ASSOCIATED WITH TAGGING CATTLE

The cost of cattle shrink due to tagging cattle for feedlot operations were
calculated in the same manner and using the same assumptions as they
were for beef cow/calf operations. Thus, for a more detailed discussion
of these costs see 4.1.1 in the Beef Cow/Calf Operations section. One
assumption that varied for feedlot operations is that it was assumed that
the heavier fed cattle would shrink 3.25 pounds per head (beef calves
were assumed to shrink 2.0 pounds per head). Because of the heavier
weight cattle, the price used to calculate the cost of shrink was slightly
lower than for beef cow/calf (50.95/Ib versus $1.21/1b). Table A4.3.4in
Appendix A4.4 reports the various tagging-related, or working cattle,
costs for feedlot operations.

4.4.2 READING COSTS

The RFID component and reading costs for this study was a function of
animals read, ownership and operating costs associated with the RFID
technology (e.g., electronic readers (panel and wand), data accumulator,
software), and database charges. The following is a brief discussion of
each of the relevant components.
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ANIMALS PURCHASED OR TRANSFERRED

All animals placed into a feedlot were considered to be read at either the
auction yard or the feedlot premises. Cattle that are purchased through
auction markets are assumed to have their tags read at the time of sale
and thus only non-auction market purchases will be required to be read
(see 4.1.2 in the Beef Cow/Calf section for additional discussion). Based
on the assumption that 69.6% of cattle are sold through auctions, feedlot
operations would only have to read the RFID tags on 30.4% of the cattle
they place on feed annually.

ELECTRONIC READER

See 4.1.2 in the Beef Cow/Calf section for discussion.

DATA ACCUMULATOR AND SOFTWARE

See 4.1.2 in the Beef Cow/Calf section for discussion on cost of data
accumulator (computer) and related software. It was assumed that a
percentage of feedlot operations would already own computers. Thus, as
was done with beef cow/calf operations, data accumulator and software
costs were adjusted to reflect operations that currently own computers.
Information regarding computer usage in feedlots came from the 1999
NAHMS Feedlot report (USDA, 2000). Given that the NAHMS feedlot
survey was conducted in 1999, it likely underestimates the percentage of
feedlots that currently own computers and thus the costs estimated are
likely biased upward (i.e., costs based on current computer ownership
would likely be lower).

LABOR, CHUTE, AND OTHER COSTS ASSOCIATED WITH READING
RFID TAGs

Costs related to reading RFID tags for feedlot operations were calculated
in the same manner and with most of the same basic assumptions as for
beef cow/calf operations (see Section 4.1.2 in the Beef Cow/Calf section).
However, there were several different assumptions used. Unlike beef
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and dairy operations, it was not assumed that all feedlot operations
would run their cattle through chutes to perform basic animal husbandry
practices. According to the 1999 NAHMS feedlot report, 21.9% of feedlot
operations with an average inventory between 1,000-7,999 head and
12.5% with more than 7,999 head did not work their cattle within 72
hours of receiving them (USDA, 2000). Therefore, in order to comply
with the 48-hour trace-back goal, 21.9% of operations with less than
8,000 head and 12.5% of operations with more than 7,999 head would
incur the total cost reading RFID tags.

To calculate this cost, the number of animals read on an operation was
multiplied by 20 seconds to find the time required to read RFID tags. The
total time was then multiplied by the labor rate and the total number of
employees to find the total cost of RFID labor. The number of employees
needed to work the cattle was broken into two groups: the reading
employee and the other employees. The other employee group had
differing amount of people for different operations sizes.

The full chute charge was reduced to 25% of the original charge because
it was assumed that producers would not individually catch each animal,
but they will take a group of animals and put them in a chute alley and
read the tags from the alley via a wand or panel reader system.

Animal and human injury costs were added according to the amount time
the animal was in the alley being read. A shrink of 2.75 pounds per head
was added to the cost of reading the RFID tags to capture the missed
weight gain of the feeder cattle.

The method of finding the costs for the other 78.1% of operations with
less than 8,000 head and for the other 87.5% of operations with more
than 7,999 head (i.e., those that work their cattle upon arrival) are similar
to those found in section 4.1.2 in the Beef Cow/Calf section.

DATABASE CHARGE

Charges for storing data for feedlot operations were calculated in the
same manner and with the same basic assumptions as for beef cow/calf
operations. For a discussion of these costs see Section 4.1.2 in the Beef
Cow/Calf section.
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OTHER/FIXED CHARGES

Other identification-related costs for feedlot operations were calculated
in the same manner and with the same basic assumptions as for beef
cow/calf operations. For a discussion of these costs see Section 4.1.2 in
the Beef Cow/Calf section. Table A4.4.4 in Appendix A4.4 summarizes
the costs associated with reading RFID tags by size of feedlot operation.
Note that feedlots with more than 4,000 head capacity would own the
RFID system for reading tags, whereas operations smaller than this would
outsource this function. This is because the larger operations have a
sufficient amount of tag reads required per year to justify owning readers
and other associated computer hardware and software.

PREMISES REGISTRATION COSTS

Costs associated with registering feedlot operation premises were
calculated in the same manner and with the same basic assumptions as
for beef cow/calf operations. For a discussion of these costs see 4.1.2 in
the Beef Cow/Calf section.

INTEREST COSTS

Interest costs for feedlot operations were calculated in the same manner
and with the same basic assumptions as for beef cow/calf operations.
For a discussion of these costs see 4.1.2 in the Beef Cow/Calf section.

SUMMARY OF FEEDLOT COSTS

Table 4.8 summarize the costs associated with an individual animal ID
system that has full traceability included (i.e., Scenario 3 discussed in
Section 4 above) by size of operation for beef feedlot operations. The
cost per head sold ranges from a low of $0.30 per head (largest
operations) to a high of $1.37 per head (smallest operations). Figure 4.7
shows the cost per head sold graphically for feedlot operations at the
various operation sizes. Two things are readily apparent from this figure.
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First, cost per head sold for feedlot operations is considerably lower than
for cow/calf operations. This is due to the assumption that calves were
tagged prior to being placed on feed in the feedlot sector. Thus, the cost
of tags and working cattle was only on cattle needing to be retagged.
Second, economies of size exist such that larger operations have lower
costs — larger operations have a cost advantage of over $1.00/head
compared to the smallest operations. However, most of the gains
associated with operation size are captured quickly. For example, the
cost advantage for the largest feedlots (50,000+ head capacity) decreases
to less than $0.40/head when compared to the second smallest size
category (1,000-1,999 head capacity).
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Table 4.8. Summary of RFID Costs for Feedlot Operations by Size of Operation

Size of Operation, feedlot capacity (head)

1000- 2000- 8000- 16000- 24000- 32000-
1-999 1999 3999 4000-7999 15999 23999 31999 49999 50000+
Total annual cost, $/operation $61 $670 $1,583 $2,736 $5,805 $9,701 $14,058 $18,706 $36,216
Total annual cost, $/head sold $1.37 $0.68 $0.63 $0.47 $0.41 $0.34 $0.33 $0.30 $0.30
Total annual cost, $/head purchased $1.36 $0.67 $0.62 $0.46 $0.40 $0.34 $0.32 $0.29 $0.30
Total number of operations 85,000 809 564 343 182 78 55 71 58
Total industry cost, thousand $ $5,174 $542 $893 $939 $1,057 $757 $773 $1,328 $2,101
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FIGURE 4.7. COST OF RFID FULL TRACEABILITY TECHNOLOGY ADOPTION FOR
CATTLE FEEDLOTS BY OPERATION SIZE
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4.5 AUCTION MARKETS

The costs incurred at auction markets will vary depending on many
factors, size of auction market, species, services offered, etc. While
auction markets may be able to pass increased costs associated with an
animal ID system on to their customers (i.e., cattle producers), these
costs still have an impact on the industry. Furthermore, if different size
auction markets have different costs (i.e., if economies of size exist) some
of these added costs may not be able to be passed on to customers due
to competition within the industry. For this analysis three costs at the
auction market level were considered: 1) cost of tagging calves, 2) cost of
reading RFID tags, and 3) cost of data storage.
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OPERATION DISTRIBUTIONS

In order to determine how a national animal identification system might
impact auction markets of various sizes, a distribution of markets was
required. Information on auction market volume was obtained from the
Livestock Marketing Association (LMA, 2008). LMA provided 2006
market volume data for 526 auction markets in the US and indicated this
was representative of the variability of the estimated 1,050 auction
markets in the US. Figure 4.8 shows the distribution of the 526 auction
markets identified by LMA. Over 70% of the auction markets sell less
than 50,000 head of cattle through their facilities annually.

FIGURE 4.8. DISTRIBUTION OF LIVESTOCK AUCTION MARKETS BY HEAD OF CATTLE
SOLD ANNUALLY
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CoSTS OF TAGGING SERVICE

It was assumed that auction markets might provide tagging services to
their customers if an animal identification system were adopted. The fee
charged by an auction market for tagging was estimated as a function of
the number of cattle tagged annually based on survey results from
auction yards (Bolte, 2007). The estimated relationship between
reported fees and market volume was not particularly strong (R? of
0.116), but it exhibited a decreasing cost as volume increased as
expected and was relatively consistent with values observed in Michigan
(Kirk, 2007). Figure 4.9 shows the estimated tagging fees for each of the
526 auction markets depicted in figure 4.8 assuming that 44.8% of cattle
going through facility would be tagged (average of responses in Bolte
survey). There are large economies of size as the very smallest markets
have estimated costs twice as high as larger auction markets. However,
the costs decrease rapidly and plateau at approximately 10,000 head of
cattle tagged annually). The volume-weighted average of the 526 auction
markets is $2.54 per head, which is the value used for this analysis. The
cost of tagging was included in the livestock budgets directly and thus
this cost shows up as a cost to producers and not to auction markets.

CosT OF READING TAGS

It was assumed that cattle marketed through auction markets would
have RFID tags read and thus they would not have to be read at another
location (see Section 4.1.2). The type of reading system an auction
market might use (i.e., wand reader versus panel reader) will depend
somewhat on their volume and the actual design and layout of their
facilities. The cost associated with reading RFID tags at auction markets
was estimated as a function of the number of cattle being read annually
based on survey results from auction yards (Bolte, 2007). The estimated
cost function represents a mixture of reader types, with the smaller
auctions generally using wand readers and the larger auctions using panel
readers. Also, these costs did not include backup systems such that 100%
reads could be guaranteed. While 100% read rate would be required for
a system that relied upon this for inventory control, invoicing and
payment, NAIS would not require that level of accuracy. The estimated
relationship between tag reading cost and market volume was not
particularly strong (R” of 0.179). As expected, reading cost per head
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decreased as volume increased. Figure 4.10 shows the estimated costs of
reading RFID tags for each of the 526 auction markets depicted in figure
4.8 assuming that 100% of cattle going through the facilities would be
read. There are large economies of size as the very smallest markets
have estimated costs significantly higher than larger auction markets.

FIGURE 4.9. ESTIMATED AUCTION MARKET FEE FOR TAGGING CATTLE SOLD
THROUGH THE MARKET BY HEAD TAGGED ANNUALLY
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The simple average of the 526 markets is $S0.27 per head, however, the
volume-weighted average is $0.145 per head. The volume-weighted
average is the value used for this analysis to estimate the total cost to the
industry. While the cost of reading RFID tags would likely be passed on
directly to producers through higher commissions, this cost was not
included directly in the livestock budgets and thus is included here.
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COST OF DATA STORAGE

A per-head charge of $0.085 was included as a cost to auction markets
for every animal read (see Section 4.1.2 for additional discussion of
database costs). While the cost of data storage would likely be passed on
to producers through higher commissions, this cost was not included
directly in the livestock budgets and thus is included in this section.

FIGURE 4.10. ESTIMATED COST TO AUCTION MARKET FOR READING RFID TAGS BY
NUMBER OF CATTLE READ ANNUALLY
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SUMMARY OF AUCTION MARKET COSTS

Based on 69.6% of cattle being marketed through auctions, it was
estimated there would be 38,128,769 cattle marketed through auctions
annually. Based on an average cost of reading RFID tags of $0.145 per
head and a data storage cost of $S0.085 per head, there would be an
estimated cost of slightly over $8.7 million. Assuming there are 1,050
auction markets in the US (LMA, 2008), this equates to over $8,000 per
auction market per year.
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4.6 PACKERS

The costs incurred at cattle packing plants will depend on numerous
factors, but primarily on size of the plant. While packing plants may be
able to pass increased costs associated with an animal ID system on to
their customers (i.e., cattle producers), these costs still have an impact on
the industry. Furthermore, if different size packing plants have different
costs (i.e., if economies of size exist) some of these added costs may not
be able to be passed on to producers because of competition within the
industry. For this analysis the costs at packing plants was based on the
costs of reading RFID tags.

OPERATION DISTRIBUTIONS

In order to determine how a national animal identification system might
impact packing plants of various sizes, a distribution of plant sizes was
required. Information on the number and size of steer and heifer, cow
and bull, and calf packing plants was obtained from USDA GIPSA (USDA,
2007g). Average values for 2001-2005 were used for the analysis and
then adjusted to 2007 marketings. Figures 4.11-4.13 show the
distribution of the number of plants and their shares of cattle slaughtered
for steer and heifer plants, cow and bull plants, and calf plants,
respectively. Patterns in these figures are consistent with the distribution
of cattle production operations and auction markets. That is, there are a
relatively large number of small operations, but the few largest
operations account for the majority of the production.
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FIGURE 4.11. SizE DISTRIBUTION AND MARKET SHARE OF STEER AND HEIFER
SLAUGHTER PLANTS BY PLANT SIZE, 2001-05 AVERAGE
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FIGURE 4.12. SI1ZE DISTRIBUTION AND MARKET SHARE OF COW AND BuULL
SLAUGHTER PLANTS BY PLANT SiZE, 2001-05 AVERAGE
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FIGURE 4.13. SI1ZE DISTRIBUTION AND MARKET SHARE OF CALF SLAUGHTER
PLANTS BY PLANT SizE, 2001-05 AVERAGE.
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CosT OF READING TAGS

It was assumed that all cattle processed through a packing plant would
have RFID tags that need to be read. The type of reading system a
packing plant would use (i.e., wand reader, panel reader, visual recording
of data) will depend somewhat on their volume and the actual design and
layout of their facilities. Specifically, very small plants might find it more
economical to simply record the 15-digit ID manually rather to invest in
an electronic reader. The cost associated with reading RFID tags at
packing plants was estimated as a function of the number of cattle being
processed annually based on survey results from packing plants of
various sizes (Bass et al., 2008). Figures 4.14-4.16 show the estimated
costs per head for reading RFID tags for steer and heifer, cow and bull,
and calf packing plants, respectively, as size of plant varies. In all cases,
costs decrease as volume increases indicating economies of size exist. In
addition to the cost per head, the respective figures report the volume-
weighted cost per head and the total cost to the industry assuming 2007
slaughter levels. Bass et al. (2008) included a cost of $0.085 per head for
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data storage in their estimates, however, this cost likely will be covered
by the government rather than the plants (USDA, 2008g). That is, packing
plants will submit animal ID data they read to the government and they
will enter it into a database and incur the cost of data storage. Because it
was assumed that data storage was a fixed cost of $0.085 per head, the
economies of size relationships estimated would still exist, but costs
would simply be lower everywhere (i.e., the lines in figures 4.14-4.16
would simply shift down by $0.085 per head).

FIGURE 4.14. ANNUAL CoST OF ADOPTING RFID TECHNOLOGY FOR STEER AND HEIFER
SLAUGHTER PLANTS BY PLANT SIZE
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FIGURE 4.15. ANNUAL CoST OF ADOPTING RFID TECHNOLOGY FOR COW AND BULL
SLAUGHTER PLANTS BY PLANT SIZE
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FIGURE 4.16. ANNUAL COST OF ADOPTING RFID TECHNOLOGY FOR CALF
SLAUGHTER PLANTS BY PLANT SIZE
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SUMMARY OF PACKING PLANT COSTS

Based on reading 100% of cattle being slaughtered in 2007 (35,017,500
head), the total costs of reading RFID tags to the 318 beef packing plants
in the US is estimated at just under $3.5 million, or an average of almost
$11,000 per plant.

4.7 CATTLE INDUSTRY SUMMARY

TABLE 4.9 SUMMARIZES THE TOTAL COSTS to the cattle industry
by sector under scenario #3 (full traceability). Total costs are estimated
at slightly over $209 million of which two-thirds of that amount is
incurred in the beef cow/calf sector. Table 4.10 reports the sector totals
with a partial breakdown by type of cost. On a percentage basis, just
under half (46.7%) of the total costs to the industry are the costs of RFID
tags. Keep in mind as technology increases this cost would be expected
to decline (see figure 4.2 in Section 4.1.1). The next largest cost is chute
charges, which basically represents working cattle. However, chute costs
were not particularly high for operations that currently tag. This
indicates that current management practices of a producer can have
sizable impact on their cost of adopting an animal ID system. Collectively,
about 17% of the costs were due to reading tags (e.g., readers, labor,
injuries, data storage). However, this percent varied depending on which
sector was considered. For example, reading costs were a big portion of
the costs for backgrounders and feedlots because they only had to
purchase tags for animals that needed to be retagged. Based on
assumptions used in this analysis, a full traceability animal identification
program in the cattle industry would add about $5.97 per head to the
cost of cattle marketed.

Within each of the sectors in the cattle industry, economies of size
associated with an animal identification system were present. Thus,
smaller operations likely will be slower to adopt identification systems
because they incur higher per unit costs. However, as a general rule for
most sectors, most of the economies of size were typically captured quite
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quickly such that average incremental costs for mid-sized producers were
similar to costs of the largest operations.

Table 4.11 reports the total costs to the cattle industry by sector under
the three different scenarios: 1) premises registration only, 2) bookend
animal ID system, and 3) full traceability ID system for various adoption
rates. The costs are reported for both a uniform adoption rate and a
lowest-cost-first adoption rate. Given that animal identification is a
voluntary program, the lowest-cost-first adoption rate likely better
reflects what costs would be to the industry with something less than
100% adoption. Note that at 100% adoption the two methods are equal.
The premises registration scenario (#1) reflects only costs associated with
registering premises (see Section 4.1.2) for a discussion about how
premises registration costs were estimated), which is significantly below
the other two scenarios. However, it is also important to recognize that
this represents no animal identification and no ability to trace animal
movements. It can be seen in the lowest-cost-first adoption column that
costs increase at an increasing rate with higher levels of adoption. This
suggests that getting lower rates of adoption may not be that difficult
with a voluntary program because costs are relatively low. However, to
get a high adoption rate will be more difficult because this requires the
higher cost operations to also participate.

The premises registration scenario (#1) reflects only costs associated with
registering premises (see Section 4.1.2 for a discussion about how
premises registration costs were estimated), which is significantly below
the other two scenarios. However, it is also important to recognize that
this represents no animal identification and no ability to trace animal
movements.

Scenario #2 represents an animal identification system that reflects what
is referred to as a bookend system. A bookend system simply means the
cattle are identified at both ends of their lives (birth and death), but
movements in between are not tracked. Because tags were a big portion
of the total industry costs (table 4.9) and the bookend system still
requires tags (and retags), this system has a total cost of approximately
$165 million, which is 79% of the full traceability system (Scenario #3).
The bookend system for cow/calf producers requires nearly the same
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costs (93% of full tracing costs) as the full tracing system because for
cow/calf producers the bookend and full tracing systems are nearly
identical only differing by reading and recording costs when animals
leave the farm.
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Table 4.9. Summary of Cattle Industry Costs Under Scenario #3 (full traceability)

Industry

Beef Cow/Calf Dairy Background Feedlot  Auction Yards Packers Total

% of Animals 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Number of Operations 757,900 71,510 50,870 87,160 1,050 318 967,440
Average Inventory 33,120,600 9,158,000 17,229,903 26,964,948 38,128,769 35,017,500 100,953,011
Total Annual Cost, $ $139,764,146 $31,437,688 $12,072,978 $13,562,885 $8,765,395 $3,467,081 $209,070,173
Cost Per Animal in Inv. $4.22 $3.43 $0.70 $0.50 $0.23 $0.10 $2.07
Cost Per Animal Marketed $4.91 $6.21 $0.71 $0.51 $0.23 $0.10 $5.97
Total Cost Per Operation $184 $440 $237 $156 $8,348 $10,889 $216
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Table 4. 10. Breakdown of Cattle Industry Costs Under Scenario #3 (full traceability)

Industry
Beef Cow/Calf Dairy Background Feedlot Auction Yards Packers Total

Breakdown of Costs (3$)

Tags and Tagging Cost $126,277,143 $22,287,953 $3,722,199 $5,038,490 $0 $0 $157,325,784
RFID Tag $77,109,181 $17,953,248 $1,090,262 $1,474,334 $97,627,025
Applicator $5,427,448 $1,041,849 $1,180,971 $1,267,772 $8,918,038
Labor $3,001,888 $829,613 $581,894 $916,294 $5,329,689
Chute $29,826,991 $2,073,135 $425,148 $666,169 $32,991,443
Shrink $8,652,018 $145,099 $318,047 $516,229 $9,631,394
Injury $2,259,617 $245,009 $125,878 $197,691 $2,828,195

Reading Costs $9,971,412 $8,831,629 $8,114,813 $8,120,096 $8,765,395 $3,467,081 $47,270,426
RFID Capital $7,520,444 $6,566,466 $5,172,111 $4,137,436
Labor/Chute $1,985,228 $2,029,050 $1,703,611 $2,757,631
Shrink/Injury $465,741 $236,113 $1,239,091 $1,225,028

Premises Registration $3,515,591 $318,106 $235,965 $404,300 $0 $0 $4,473,962

TOTAL $139,764,146 $31,437,688 $12,072,978 $13,562,885 $8,765,395 $3,467,081 $209,070,173

Breakdown of Costs (%)

Tags and Tagging Cost 90.4% 70.9% 30.8% 37.1% 0.0% 0.0% 75.3%
RFID Tag 55.2% 57.1% 9.0% 10.9% 46.7%
Applicator 3.9% 3.3% 9.8% 9.3% 4.3%
Labor 2.1% 2.6% 4.8% 6.8% 2.5%
Chute 21.3% 6.6% 3.5% 4.9% 15.8%
Shrink 6.2% 0.5% 2.6% 3.8% 4.6%
Injury 1.6% 0.8% 1.0% 1.5% 1.4%

Reading Costs 7.1% 28.1% 67.2% 59.9% 100.0% 100.0% 22.6%
RFID Capital 5.4% 20.9% 42.8% 30.5%

Labor/Chute 1.4% 6.5% 14.1% 20.3%

Shrink/Injury 0.3% 0.8% 10.3% 9.0%
Premises Registration 2.5% 1.0% 2.0% 3.0% 0.0% 0.0% 2.1%
TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Table 4.11. Total Cattle Industry Cost versus Adoption Rate Under Alternative Scenarios

Scenario #1 -- Premises Registration Only

Premises Adoption Uniformly Lowest cost
Industry Sector Registration rate adopted adopted first
Beef cow/calf $3,515,591 10% $449,391 $17,923
Dairy $331,706 20% $898,782 $78,209
Background $235,965 30% $1,348,173 $171,464
Feedlot $404,300 40% $1,797,564 $269,120
Auction yards $4,871 50% $2,246,955 $369,892
Packers $1,477 60% $2,696,346 $576,690
TOTAL COST $4,493,910 70% $3,145,737 $853,119
80% $3,595,128 $1,724,410
90% $4,044,519 $2,915,856
100% $4,493,910 $4,493,910
Scenario #2 -- Bookend Animal ID System

Book End Adoption Uniformly Lowest cost
Industry Sector Cost rate adopted adopted first
Beef cow/calf $129,792,734 10% $16,526,259 $11,042,459
Dairy $22,601,817 20% $33,052,517 $23,173,569
Background $3,958,165 30% $49,578,776 $35,408,252
Feedlot $5,442,789 40% $66,105,034 $47,857,435
Auction yards $0 50% $82,631,293 $61,313,638
Packers $3,467,081 60% $99,157,551 $79,128,199
TOTAL COST $165,262,586 70% $115,683,810 $98,289,501
80% $132,210,068 $118,145,015
90% $148,736,327 $140,285,046
100% $165,262,586 $165,262,586

Scenario #3 -- Full Traceability Animal ID System
Traceability Adoption Uniformly Lowest cost
Industry Sector Cost rate adopted adopted first
Beef cow/calf $139,764,146 10% $20,907,017 $13,269,613
Dairy $31,437,688 20% $41,814,035 $28,030,002
Background $12,072,978 30% $62,721,052 $43,179,355
Feedlot $13,562,885 40% $83,628,069 $58,940,210
Auction yards $8,765,395 50% $104,535,087 $76,084,734
Packers $3,467,081 60% $125,442,104 $98,847,876
TOTAL COST $209,070,173 70% $146,349,121 $122,563,473
80% $167,256,139 $147,191,641
90% $188,163,156 $175,868,526
100% $209,070,173 $209,070,173

73



5. DIRECT COST ESTIMATES: PORCINE

DIRECT cOoSTS OF NAIS ADOPTION WERE ESTIMATED for the
swine (porcine) industry by breaking the industry into six main groups
(referred to as operation types): 1) Farrow-to-Wean, 2) Farrow-to-
Feeder, 3) Farrow-to-Finish, 4) Wean-to-Feeder (Nursery), 5) Feeder-to-
Finish (Grow/Finish), and 6) Packers. The first five are referred to as
production-type operations. The cattle industry included an auction
market sector; however, because the vast majority of hogs are marketed
direct this sector is not included for the swine industry. Estimating costs
separately for different types of operations makes it possible to see how
different sectors of the swine industry would be impacted with the

adoption of an animal identification system.

The Farrow-to-Wean group was defined as producers who own gilts and
sows and produce baby pigs that are sold as weaner pigs at weaning.
Farrow-to-Feeder operations own gilts and sows and produce pigs that
are held through the nursery phase and sold as feeder pigs (i.e., they feed
the weaned pigs to weights of 50-60 pounds). Farrow-to-Finish
operations own gilts and sows and produce pigs that are raised to
slaughter weight at which time they are sold as market hogs to packers.
Wean-to-Finish operations buy weaned pigs from Farrow-to-Wean
operations and feed these pigs until they reach 50-60 pounds at which
time pigs are sold to another producer for finishing. Feeder-to-Finish
operations buy feeder pigs (either from Farrow-to-Feeder or Wean-to-
Feeder operations) and feed them to final weight selling these market
hogs to packers. Packers are defined as any operation that slaughters
live animals, either market hogs or cull breeding stock, under government
inspection to produce meat products for sale to the public.

The three production-type operations that include farrowing sell both
pigs raised and cull breeding stock, while the other two production-type
operations only market pigs/hogs (either as feeder pigs or market hogs)
as they do not own breeding animals. This is an important distinction
because consistent with current NAIS guidelines it was assumed that cull
breeding stock would be required to be individually identified with a
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visual premises tag, whereas other pigs (weaned, feeder, or market) are
identified with a single group/lot ID.

The following discussion of swine industry costs is partitioned by the
different types of costs and according to the six operation types. Also,
the following discussion pertains to costs associated with all swine being
identified, either individually (cull breeding stock) or as groups (weaned,
feeder, and market pigs/hogs) and movements tracked (i.e., Scenario 3
discussed in Section 4). Costs of just premises registration (Scenario 1)
and just bookend (Scenario 2) systems are summarized separately later in
this section.

5.1 SWINE OPERATIONS

5.1.1 OPERATION DISTRIBUTIONS AND PRODUCTION LEVELS

One of the objectives of this study was to determine if the
implementation cost of an animal identification system varied by
operation type and size. To determine if economies of size exist, costs of
adopting animal identification were estimated for various operation sizes.
The USDA NASS reports the number of swine operations and the percent
of inventory by size groups. However, other data are only reported in
aggregate (e.g., pig crop, farrowings, inventories by class). More
importantly for this analysis, USDA does not routinely report any of this
information specifically by operation type. Thus, rather than using USDA
NASS operation size groupings directly, the total number of operations
for 2007 (USDA 2008e) which includes contract operations, was
disaggregated by operation type and size using data from the 2004 USDA
ERS Agricultural Resource Management Survey (ARMS) (Tonsor and
Featherstone, 2008). Because of this approach, operation size categories
do not match up exactly with those reported by USDA NASS. That is, the
four size classes used for operations in this analysis are < 500 head; 500-
1,999; 2,000-4,999; and 5000+ head. This compares to six size classes in
NASS data. Size classes represent the maximum number of hogs in
inventory at any time during the year (McBride, Ney, and Mathews,
2008).
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The swine industry has been changing rapidly and thus using the 2004
ARMS data to identify current operation types and sizes may be
problematic. For example, Nigel and McBride (2007) pointed out that “In
1992, 65 percent of hogs came from farrow-to-finish operations, while
only 22 percent came from specialized hog-finishing operations. By 2004,
only 18 percent came from farrow-to-finish operations, while 77 percent
came from specialized hog finishers” (p. 14). While using the 2004 ARMS
data to disaggregate USDA NASS totals is not without problems, it was
the best information that could be obtained that identified the different
types of operations.

Because data used to estimate the number and size of operations, by
operation type, came from two sources and time periods (2004 ARMS
and 2007 NASS), estimating the average inventory and production levels
of the different sized operations was not straightforward. This was
especially true when trying to get production numbers to reconcile with
total marketings. For operations that farrow, a number of breeding sows
was “picked” for the first three size categories (i.e., < 500; 500-1,999; and
2,000-4,999), where this number of sows when combined with
farrowings/sow/year and pigs/litter resulted in an average inventory on
the farm that approximately matched the respective size category. The
number of sows for the fourth category was solved for to reconcile the
total number of pigs produced in the sector. Using this approach ensured
that the total number of pigs produced by sector, and ultimately the
number of market hogs slaughtered, exactly matched the NASS reported
values for 2007. However, the average inventories of some of the
individual size categories deviated slightly from what was expected in

some cases. ’

Average inventories for Wean-to-Feeder and Feeder-to-Finish operations
were calculated in a similar fashion as the operations that included
farrowing. That is, the number of pigs purchased (weaned or feeders) for
the first three size categories was simply “picked” such that the average
inventory matched up with the respective size categories while taking

7 This approach does not explicitly account for pigs (weaners, feeders, and market) that
are imported from Canada. However, because we worked from total marketings in 2007
we have implicitly captured the Canadian pigs, but we have possibly over estimated the
costs to U.S. swine producers (i.e., some of the data recording and reporting costs would
be paid by Canadian producers).
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into account the number of turns these operations will have per year
(i.e., groups going through facilities annually). The number of pigs
purchased by operations in the fourth size category was calculated such
that the total feeder pigs (Wean-to-Feeder) and market hogs (Feeder-to-
Finish) coming out of the sector reconciled with totals for the industry
after accounting for death loss in the nursery and finishing phases. Table
5.1 reports the average death loss rates by production phase and size of
operation reported in the 2006 NAHMS swine report (USDA, 2008f) that
were used in this analysis.

Table 5.2 reports the number of operations, average inventories, and
production levels for the different production-type operations by size.
Breeding herd inventories were based on the given number of sows
(either “picked” or solved for) and a sow-to-boar ratio of 39.9. This ratio
was based on a combination of NASS sows bred and boar slaughter data
(USDA, 2008e) and inventory data for sows and gilts versus boars from
Canada (Statistics Canada, 2008).2 Pigs per litter varied by operation size
(average sow inventory) and were based on data from the 2006 NAHMS
swine report (USDA, 2008f). Farrowings per sow per year were
calculated using 2007 data on total farrowings and average breeding herd
inventories (USDA, 2008e) and were held constant across operation size.
Total pigs produced annually for Farrow-to-Wean operations were
calculated as the number of sows x pigs/litter x farrowings/sow/year. To
determine feeder pigs produced for Farrow-to-Feeder operations, the
number of weaned pigs produced (i.e., number of sows x pigs/litter x
farrowings/sow/year) was reduced by death loss in the nursery, which
varied by operation size (table 5.1). The annual number of market hogs
produced by Farrow-to-Finish operations was calculated the same as
feeder pig production in Farrow-to-Feeder operations with an additional
adjustment to account for death loss in the grow/finish phase (table 5.1).

5.1.2 NUMBER OF TAGS AND GROUPS

To adopt NAIS, cull breeding stock (i.e., sows and boars) are assumed to
be individually identified with a visual premises tag. This type of tag will
have an identification (ID) number that is unique to the premises selling

¥ USDA NASS reports an inventory number for all breeding hogs, but does not report
inventory data for sows and boars separately.

77



the hog, but not necessarily unique to the individual animal. Non culls
that are marketed (i.e., weaner, feeder, and market pigs) are assumed to
be identified with a unique group/lot ID number.

To determine the annual number of tags purchased, the total number of
cull sows and boars needed to be calculated. Cull sow rates by size of
operation from the 2006 NAHMS swine report (USDA, 2008f) were
adjusted such that the total number of sows culled annually was exactly
equal to the total reported sow slaughter for 2007 (USDA, 2008e). The
number of cull boars was a proportion of cull sows (similar to inventory)
and at a cull rate that resulted in total cull boars being equal to the boar
and stag slaughter reported for 2007 (USDA, 2008e). The sum of cull
sows and cull boars equaled the total visual premises tags required. It
was assumed that cull breeding stock would be tagged as they were
marketed and thus there would be a 100% retention rate (i.e., no tags

would be lost prior to, or during marketing).

The number of lots for cull breeding stock was based on inventory levels
and how often culls would be sold. It was assumed that operations with
less than 50 sows would market culls twice per year; operations with 50-
150 sows would market culls quarterly; operations with 150-500 sows
market culls every eight weeks; and operations with more than 500 sows
would market culls monthly. Thus, the number of lots of cull animals was
based on the average inventory of the operation. Lot sizes for weaner,
feeder, and market pigs in farrowing operations was based on the
minimum of pigs produced per group of sows farrowing or 1,200 head,
where the pigs produced per group was based on average inventory and
pigs/litter.” Lot sizes for feeder and market pigs in the non-farrowing
operations were based on the number of pigs purchased per turn or
1,200 head, whichever was less. Table 5.3 reports the number of tags
and group/lot IDs that would be required for the different types and sizes
of operations.

? Sows farrowing as a group were calculated as 18.3% of total sow inventory
(Dhuyvetter, Tokach, and Dritz, 2007). The maximum group size was set at 1,200 head
as this coincides with the size of many nursery and finishing buildings and it was
assumed producers would use an all-in all-out approach if possible.
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Table 5.1. Death Loss Rate Assumptions Used in Swine NAIS Adoption Analysis

Farrowing
Size of operation Small Medium Large All
(number of sows) <250 250-499 500+ sites
Breeding age female death loss, % 2.5% 2.4% 5.0% 4.7%
Preweaning pig death loss, % 8.8% 12.2% 13.2% 12.9%
Feeding
Size of operation Small Medium Large All
(number of sows) < 2,000 2,000-4,999 5,000+ sites
Death loss in nursery, % 3.4% 4.1% 4.0% 3.9%
Death loss in grow/finish, % 4.3% 4.8% 7.8% 6.0%
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Table 5.2. Number of Swine Operations and Inventory and Production Levels by Type and Size of Operation

Size of Operation, number of head

<500 500-1999 2000-4999 5000+ Total/Avg
Farrow-to-Wean
Number of operations 299 3,348 1,435 897 5,979
Average breeding herd inventory 20.5 184.5 676.6 1,845.7 3,249,807
Average inventory before death loss 55.0 494.7 2,007.6 5,476.6 9,464,705
Pigs/litter 9.2 9.2 10.3 10.3 10.2
Average farrowings/sow/year 1.96 1.96 1.96 1.96 1.96
Total farrowings/year 39.1 352.0 1,290.5 3,520.6 6,199,087
Weaned pigs sold 361.3 3,251.4 13,308.2 36,305.1 62,647,364
Total pigs sold (including breeding stock) 371.4 3,342.2 13,772.4 37,571.3 64,755,701
Farrow-to-Feeder
Number of operations 1,805 1,418 387 688 4,297
Average breeding herd inventory 20.5 143.5 615.0 1,668.7 1,625,665
Average inventory before death loss 72.2 505.4 2,430.0 6,593.0 6,319,749
Pigs/litter 9.2 9.2 10.3 10.3 10.2
Average farrowings/sow/year 1.96 1.96 1.96 1.96 1.96
Total farrowings/year 39.1 273.8 1,173.2 3,183.1 3,100,997
Feeder pigs sold 349.0 2,442.9 11,602.3 31,511.4 30,246,388
Total pigs sold (including breeding stock) 359.1 2,513.5 12,024.3 32,656.2 31,314,955
Farrow-to-Finish
Number of operations 8,605 6,761 3,073 2,049 20,489
Average breeding herd inventory 10.3 41.0 123.0 2421 1,239,516
Average inventory before death loss 91.9 367.6 1,102.8 2,170.4 11,112,720
Pigs/litter 9.2 9.2 9.2 9.2 9.2
Average farrowings/sow/year 1.96 1.96 1.96 1.96 1.96
Total farrowings/year 19.6 78.2 234.6 461.8 2,364,409
Market hogs sold 167.0 668.0 1,979.0 3,775.8 19,771,901
Total pigs sold (including breeding stock) 172.0 688.1 2,039.5 3,894.9 20,381,497
Wean-to-Feeder
Number of operations 262 1,046 2,302 1,622 5,231
Average inventory before death loss 108.9 522.7 1,519.2 3,081.0 9,068,570
Weaned pigs purchased 750.0 3,600.0 10,500.0 21,284.0 62,647,364
Feeder pigs sold 724.5 3,477.6 10,069.5 20,432.7 60,141,077
Feeder-to-Finish
Number of operations 3,557 10,079 10,079 5,929 29,644
Average inventory before death loss 31.8 238.3 792.2 3,026.2 28,440,684
Feeder pigs purchased 100.0 750.0 2,500.0 9,698.9 90,614,814
Market hogs sold 95.7 717.8 2,380.0 8,942.4 84,579,799
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Table 5.3. Number of Tags and Group/lot IDs Required by Type and Size of Operation

Size of Operation, number of head

<500 500-1999 2000-4999 5000+ Total /Avg
Farrow-to-Wean
Cull sows sold, head 8.5 76.3 411.3 1,122.1 1,854,676
Cull boars sold, head 1.6 14.4 52.8 144.1 253,661
Total visual premises tags required 10.1 90.7 464.1 1,266.2 2,108,337
Weaned pigs sold 361 3,251 13,308 36,305 62,647,364
Average lot size, head 33.9 304.9 1,200.0 1,200.0 465.4
Number of lots sold per year 12.7 17.2 24.1 43.3 134,613
Farrow-to-Feeder
Cull sows sold, head 8.5 59.4 373.9 1,014.6 941,677
Cull boars sold, head 1.6 11.2 48.0 130.2 126,890
Total visual premises tags required 10.1 70.6 422.0 1,144.8 1,068,567
Feeder pigs sold 349 2,443 11,602 31,511 30,246,388
Average lot size, head 33.9 237.1 1,134.3 1,200.0 385.5
Number of lots sold per year 12.3 14.3 23.2 39.3 78,462
Farrow-to-Finish
Cull sows sold, head 4.2 17.0 50.9 100.2 512,846
Cull boars sold, head 0.8 3.2 9.6 18.9 96,749
Total visual premises tags required 5.0 20.2 60.5 119.1 609,596
Market hogs sold 167 668 1,979 3,776 19,771,901
Average lot size, head 16.9 67.7 203.2 400.0 76.9
Number of lots sold per year 11.9 11.9 13.7 15.9 257,131
Wean-to-Feeder
Feeder pigs sold, head 725 3,478 10,070 20,433 60,141,077
Average lot size, head 109 523 1,200 1,200 1,081
Number of lots sold per year 6.7 6.7 8.4 17.0 55,628
Feeder-to-Finish
Market hogs sold, head 96 718 2,380 8,942 84,579,799
Average lot size, head 32 238 792 1,200 732
Number of lots sold per year 3.0 3.0 3.0 7.5 115,537
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TAGS AND TAGGING COSTS

5.1.3 ViISUAL PREMISES TAGS AND APPLICATOR COST

In determining the cost associated with tagging cull sows and boars it was
assumed that operations with average breeding herd inventories greater
than 200 head already tag breeding animals for management purposes.
To find the cost of visual premises tags, an internet search was conducted
resulting in 20 companies located that offered visual tags. The prices
ranged from a high of $1.10 to a low of $0.52, with the average cost
being $0.75. The average cost was used for farrowing operations with
less than 200 breeding animals (sows and boars). Farrowing operations
with a breeding herd average inventory greater than 200 head were
charged $0.17 per tag, which reflects the incremental cost of the NAIS
premises ID tag compared to management tags currently being used
(Webb, 2008). That is, because it was assumed that operations of this
size are already using management tags, the unique premises ID tag
could be used in place of tags currently being used for management
purposes and thus only the incremental cost is included.

As this study focused on the additional cost of implementing an animal
identification program, the cost of tag applicators were not included if
operations were already tagging breeding animals. It was assumed that
operations with less than 200 breeding animals (sows and boars) did not
currently tag their animals and thus an animal identification program
would require the purchase of a tag applicator. On the other hand,
operations with average inventories of breeding animals exceeding 200
head were assumed to already tag sows and boars and thus there would
be no additional tag applicator required.

An internet search was conducted to obtain cost estimates of
conventional, plastic tag applicators. The costs of conventional
applicators were obtained from multiple companies with prices ranging
from a low of $15.25 to a high of $21.19, with an average of $18.62. It
was assumed that the average life span of an applicator was four years
and only one applicator would be needed (operations with breeding herd
inventories exceeding 200 did not need any additional tag applicators).
Based on an investment of $18.62, a useful life of four years, and an
interest rate of 7.75%, the annual cost of an applicator was $5.59.
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5.1.4 LABOR AND COSTS FOR TAGGING CULL BREEDING HOGS

In addition to tag and tag applicator costs, producers who need to tag cull
breeding hogs for an animal identification program will incur labor costs
and potentially injuries related to tagging animals. It was assumed that it
would take 15 minutes to setup for tagging and an additional one minute
per animal tagged (Wisconsin Pork Association, 2006). The labor rate
used for this study was $9.80 per hour (US Department of Labor, 2007).
When tagging hogs there is a risk of injury to both the people doing the
tagging and possibly to the hogs. However, because the animals needing
to be tagged would typically be in a crate, it was assumed injury to the
animals would be minimal and thus is not considered here. The cost of
human injury associated with tagging hogs was calculated as the total
labor cost times 10% as an estimate of workman’s compensation. Table
5.4 reports the incremental costs related to tagging (tags, applicators,
and labor) cull breeding sows and boars for the three farrowing
operations by size of operation. As expected, total costs per operation
increase as operation size increases, but the cost per pig sold decreases
for larger operations indicating economies of size exist in tag adoption.
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Table 5.4. Tag-Related Costs for Swine Operations by Type and Size of Operation.1

Size of Operation, number of head

500- 2000-
<500 1999 4999 5000+ Total/Avg
Farrow-to-Wean
Total tags placed 10.1 90.7 464.1 1,266.2 2,108,337
Tag cost, $/tag $0.75 $0.75 $0.17 $0.17 $0.29
Annual tag cost, $/operation $7.58 $68.21 $79.41 $216.65 $615,910
Annual cost of tag applicators $5.59 $5.59 $0.00 $0.00 $20,389
Setup time for tagging, minutes 15.00 15.00 15.00 15.00 89,679
Time to tag, minutes/animal 1.00 1.00 1.00 1.00 5,979
Total time to tag, hours 0.42 1.52 7.11 18.95 32,414
Total labor cost, $/operation $4.10 $14.92 $69.64 $185.73 $317,656
Total injury cost, $/operation $0.41 $1.49 $6.96 $18.57 $31,766
Operations that currently tag, % 0.0% 0.0% 100.0% 100.0%
Total tagging labor cost, $/operation $4.54 $16.52 $0.00 $0.00 $56,656
Total costs associated with tags, $/operation $17.71 $90.32 $79.41 $216.65 $692,955
Total costs associated with tags, $/pig sold $0.048 $0.027 $0.006 $0.006 $0.011
Farrow-to-Feeder
Total tags placed 10.1 70.6 422.0 1,144.8 1,068,567
Tag cost, $/tag $0.75 $0.75 $0.17 $0.17 $0.24
Annual tag cost, $/operation $7.58 $53.05 $72.20 $195.87 $251,500
Annual cost of tag applicators $5.59 $5.59 $0.00 $0.00 $18,018
Setup time for tagging, minutes 15.00 15.00 15.00 15.00 64,457
Time to tag, minutes/animal 1.00 1.00 1.00 1.00 4,297
Total time to tag, hours 0.39 1.24 6.48 17.16 16,769
Total labor cost, $/operation $3.84 $12.15 $63.53 $168.16 $164,335.3
Total injury cost, $/operation $0.38 $1.21 $6.35 $16.82 $16,434
Operations that currently tag, % 0.0% 0.0% 100.0% 100.0%
Total tagging labor cost, $/operation $4.25 $13.45 $0.00 $0.00 $26,736
Total costs associated with tags, $/operation $17.42 $72.09 $72.20 $195.87 $296,253
Total costs associated with tags, $/pig sold $0.049 $0.029 $0.006 $0.006 $0.009
Farrow-to-Finish
Total tags placed 5.0 20.2 60.5 119.1 609,596
Tag cost, $/tag $0.75 $0.75 $0.75 $0.17 $0.52
Annual tag cost, $/operation $3.79 $15.16 $45.47 $20.37 $316,589
Annual cost of tag applicators $5.59 $5.59 $5.59 $0.00 $103,094
Setup time for tagging, minutes 15.00 15.00 15.00 15.00 307,337
Time to tag, minutes/animal 1.00 1.00 1.00 1.00 20,489
Total time to tag, hours 0.32 0.53 1.10 1.92 13,670
Total labor cost, $/operation $3.14 $5.22 $10.76 $18.81 $133,963.3
Total injury cost, $/operation $0.31 $0.52 $1.08 $1.88 $13,396
Operations that currently tag, % 0.0% 0.0% 0.0% 100.0% 0.0%
Total tagging labor cost, $/operation $3.48 $5.78 $11.92 $0.00 $105,644
Total costs associated with tags, $/operation $12.86 $26.53 $62.98 $20.37 $525,327
Total costs associated with tags, $/pig sold $0.075 $0.039 $0.031 $0.005 $0.026

1 Only applies to operations with breeding stock (i.e., operations farrowing)
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DATA RECORDING, REPORTING AND STORAGE COSTS

Because the technology assumed for the swine industry is different than
the cattle industry, costs of NAIS adoption will differ. For example, it was
assumed that the cattle industry would use radio frequency identification
(RFID) and thus hardware and software for reading RFID tags was
included. However, in the swine industry it is assumed that individual
animal identification will be with visual premises ID tags for cull breeding
stock and other pigs/hogs can be identified with group/lot identification.
Thus, electronic readers are not required, but there will still be costs
associated with recording, reporting, and storing data. The following is a
brief discussion of these components.

5.1.5 DATA ACCUMULATOR AND SOFTWARE

The data accumulator cost represents the average cost of six internet
websites prices for laptop computers. This cost was annualized over four
years and had a SO salvage value. Given an initial investment of $692, a
4-year life, and an interest rate of 7.75%, the annual cost is $208. It was
assumed that many operations, and especially the larger ones, would
already own a computer and thus charging this cost to animal
identification would not be appropriate. Data indicating computer usage
by type and size of swine operations could not be found. Thus, it was
assumed that computer ownership trends reported for the dairy industry
in the NAHMS dairy report (USDA, 2007a) might be similar for hog
operations. It was assumed that 12% of operations with less than 500
head; 49% of those with 500-1,999; 71% of operations with 2,000-4,999;
and 93% of operations with 5,000+ head currently own computers and
thus would not need to purchase one. To account for operations that
currently own computers, the annual cost of the data accumulator (i.e.,
computer) was multiplied by one minus the proportion of operations that
currently own computers resulting in a weighted-average cost per
operation for each size category. The calculated annual cost of
computers was multiplied by 50% to account for the fact that the entire
cost of the computer likely should not be allocated to an animal
identification program (i.e., swine operators would use the computer for

other management or personal uses).
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Many different software packages are available that would satisfy the
software requirement of an elD system. The value used here is the
suggested retail price of Microsoft Office Professional (Microsoft, 2008).
This software package includes Microsoft Office Word, Office Excel,
Office PowerPoint, Office Access, and other programs. While most
producers would not use some of the programs included in Office
Professional, Microsoft Office Word and Microsoft Office Excel or
Microsoft Office Access would need to be employed to keep track of
reads and to write the necessary documents. Other software packages
that also maintain management information likely would be utilized by
producers, but the higher cost associated with these software packages
are not appropriate to include in an animal ID system as these are
providing value beyond that required by NAIS. In other words, producers
might choose to spend more for additional management benefits, but
this is not something they would need to adopt NAIS procedures. As with
data accumulators, annual software costs were adjusted by the percent
of operations currently owning equipment. That is, it was assumed that if
computers were already owned, software for managing the data would
also be owned. Additionally, when software was purchased (i.e., those
operations not currently owning computers), only 50% of the cost was
allocated to the animal ID system.

5.1.6 PRINTING COSTS ASSOCIATED WITH RECORDING /
REPORTING DATA

In addition to the hardware and software required for data analysis and
reporting, it was assumed bar codes would be printed that could be sent
with groups of hogs as they are marketed, i.e., affixed to bills of lading.
These preprinted bar codes or labels would contain the group/lot ID
required for NAIS. The cost per sheet of paper and labels that could be
printed on were obtained from multiple internet sites and averaged
$0.24 per lot, assuming two labels were printed per lot.

5.1.7 OTHER/FIXED CHARGES
The time needed to submit the group/lot ID numbers to a central
database and internet fees were considered here. To determine clerical
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costs, the time submitting a group/lot ID number and the number of
groups submitted needed to be ascertained. The Wisconsin working
group for pork found that it took 15 minutes to submit data (Wisconsin
Pork Association, 2006). Thus, it was assumed that each lot would
require 15 minutes of time to submit the data. Clerical labor was
multiplied by the average secretary wage of $14.60 per hour for the US
(US Department of Labor, 2007) to find the total cost associated with
recording and reporting a group/lot animal ID number.

In order to be able to achieve a “48 hour trace back system” producers
would need to submit their animal identification numbers (AIN) and/or
group identification numbers (GIN) via an internet access point. An
internet charge of S50 per month was assumed for 12 months. However,
because some operations already have a computer, it was assumed they
likely also had internet access so a weighted cost of internet was used
similar to as done for the cost of data accumulators. As with computers
and software, the calculated annual cost of internet fees was multiplied
by 50% to account for the fact that the entire cost likely should not be
allocated to an animal identification program (i.e., swine operators would
use the internet for other management or personal uses).

5.1.8 DATABASE CHARGE

According to the NAIS business plan, “The most efficient, cost-effective
approach for advancing the country’s traceability infrastructure is to
capitalize on existing resources—mainly, animal health programs and
personnel, as well as animal disease information databases” (USDA,
2007f, p. 4). As of May 2008, there were 17 approved Animal Tracking
Databases or Compliant Animal Tracking Databases meeting the
minimum requirements as outlined in the Integration of Animal Tracking
Databases that were participating in the NAIS program and have a signed
cooperative agreement with USDA Animal Plant Health Inspection Service
(USDA, 2008d).

The research team attempted to contact multiple database providers to
obtain costs/head (or lot) of their databases so an average cost for data
storage could be ascertained. This information was not readily given out,
and the information that was expressed was not specific enough for this
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study. To find a more accurate estimate, Kevin Kirk from Michigan’s
Department of Agriculture was contacted. Mr. Kirk, who oversees the
Michigan State AID database, provided the total data storage cost for
Michigan producers (Kirk, 2007). Based on this information, a per-head
charge of $0.085 was estimated and this same value was applied to
group/lot records. This charge was included for the total number of lots
that were sold by an operation as opposed to the number of animals they

sold.

5.1.9 PREMISES REGISTRATION COSTS

Currently premises registration is free and many states are trying to make
the process as seamless as possible and NAIS reports that 33.8% of all
operations with over $1,000 income have been registered (USDA, 2008d).
While the premises registration is a free service, there are potential costs
incurred with registering an operation’s premises (e.g., time, mileage,
paperwork). To capture this cost, it was assumed that a producer would
incur a cost of $20 associated with management time, travel, and
supplies to register his/her premises. Theoretically, once premises are
registered the registration lasts for the life of the operation as well.
However, many producers will need to renew or modify their premises
registration on a regular basis as their operations change. Thus, it was
assumed that the lifespan of the premises registration would be three
years. The cost of renewing the premises every three years was assumed
to be 50% of the initial cost $10 per operation. When accounting for the
time value of money, the initial premises registration cost of $20 and the
renewal every three years of $10 equates to a cost of $4.64 per operation

annually in current dollars.

5.1.10 INTEREST COSTS

Investments required for an animal ID system that have useful lives of
more than one year (e.g., tag applicators, computers, premises
registration) were annualized using an interest rate of 7.75%. Annual
operating costs such as tags for cull sows and boars, labor, internet, etc.
were charged an interest cost at this same rate for the portion of the year
a producer’s money would be tied up.
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5.1.11 SUMMARY OF SWINE COSTS

Table 5.5 reports fixed costs related to data recording and reporting that
are similar across operation types, but vary by operation size. Fixed costs
are defined as costs that do not vary based on the number of groups
marketed. Because it is assumed that a higher percentage of larger
operations own computers, the costs associated with data accumulator
(computer), software, and internet are lower per operation for larger
operations. Costs associated with premises registration were the same
for all operation sizes. Table 5.6 reports the fixed and variable costs
related to data recording, storage, and reporting. ° Variable costs are
defined as costs that increase as the number of groups increase. The
variable costs reported in the top portion of the table are constant on a
per lot basis across operation types and sizes. In the final analysis, the
cost per lot was not allowed to exceed $7.39 as this would represent one-
half an hour of clerical time ($14.60/hour) plus the cost of data storage
per lot. It was assumed that swine producers likely would not invest in
computers, software, etc. if the costs are significantly higher than what
they could do manually. Thus, any of the values in the “Total data cost,
S/lot” rows in table 5.6 that exceed $7.39 are replaced with $7.39 in the

final analysis.

Table 5.7 summarizes total costs, both as dollars per operation and cost
per pig sold, by type and size of operation. Also reported are sector
totals and average cost per pig sold for each sector. The average cost per
pig sold for the different sectors ranges from a low of $0.01 for Wean-to-
Feeder operations to a high of $0.13 per pig for Farrow-to-Finish
operations. However, within each production sector there are relatively
large economies of size. For example, in the three operation types that
include farrowing, costs for the largest operations are below $0.04 per
pig sold but they increase to about $0.30 to $0.60 per pig sold for the
smallest size operations. Likewise, in the operations that feed pigs, costs
are approximately $0.01 per pig sold for the largest operations but

1% No attempt was made to differentiate costs between operations that own swine versus
contract operations. To the extent that contract operations are not responsible for data
recording and reporting (i.e., this would likely be done by the owner of the pigs) our total
costs of data recording/reporting for the industry are likely overestimated.
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increase to $0.07 to $0.28 for the smallest Wean-to-Finish and Feeder-to-
Finish operations, respectively. Figures 5.1 and 5.2 show this same data
graphically for the farrowing and feeding operations, respectively.
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Table 5.5. Fixed Costs Related to Data Recording and Reporting for Swine by Size of Operation!

Size of Operation, number of head

<500 500-1999 2000-4999 5000+
Data accumulator (computer)
Initial investment, $/operation $692 $692 $692 $692
Ownership adjustment, % 12.0% 48.7% 70.7% 92.7%
Adjusted investment, $/operation $609 $355 $203 $51
Annual cost, $/operation $183 $107 $61 $15
Percent to NAIS 50% 50% 50% 50%
Annual cost, $/operation $91 $53 $30 $8
Software
Initial investment, $/operation $400 $400 $400 $400
Ownership adjustment, % 12.0% 48.7% 70.7% 92.7%
Adjusted investment, $/operation $352 $205 $117 $29
Annual cost, $/operation $106 $62 $35 $9
Percent to NAIS 50% 50% 50% 50%
Annual cost, $/operation $53 $31 $18 $4
Internet
Annual cost $600 $600 $600 $600
Ownership adjustment, % 12.0% 48.7% 70.7% 92.7%
Adjusted annual cost, $/operation $569 $332 $189 $47
Percent to NAIS 50% 50% 50% 50%
Annual cost, $/operation $284 $166 $95 $24
Fixed data cost, $/operation $429 $250 $143 $36

Premises registration
Annual cost, $/operation $5 $5 $5 $5

1 Applies to all five production-type operations.
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Table 5.6. Data Storage and Reporting Costs for Swine by Operation Type and Size of Operation

Size of Operation, number of head

<500 500-1999 2000-4999 5000+
Cost, $/lot
Printing cost $0.24 $0.24 $0.24 $0.24
Data storage cost $0.09 $0.09 $0.09 $0.09
Clerical labor $3.93 $3.93 $3.93 $3.93
Total variable data cost, $/lot $4.26 $4.26 $4.26 $4.26
Farrow-to-Wean
Number of lots sold per year 12.7 17.2 241 43.3
Variable data cost, $/operation $54 $73 $103 $184
Fixed data cost, $/operation $429 $250 $143 $36
Total data cost, $/operation $483 $323 $245 $220
Total data cost, $/lot* $38.11 $18.82 $10.19 $5.08
Farrow-to-Feeder
Number of lots sold per year 12.3 14.3 23.2 39.3
Variable data cost, $/operation $52 $61 $99 $167
Fixed data cost, $/operation $429 $250 $143 $36
Total data cost, $/operation $481 $311 $242 $203
Total data cost, $/lot $39.11 $21.74 $10.41 $5.17
Farrow-to-Finish
Number of lots sold per year 11.9 11.9 13.7 15.9
Variable data cost, $/operation $51 $51 $59 $68
Fixed data cost, $/operation $429 $250 $143 $36
Total data cost, $/operation $479 $300 $201 $103
Total data cost, $/lot $40.41 $25.34 $14.65 $6.49
Wean-to-Feeder
Number of lots sold per year 6.7 6.7 8.4 17.0
Variable data cost, $/operation $28 $28 $36 $73
Fixed data cost, $/operation $429 $250 $143 $36
Total data cost, $/operation $457 $278 $179 $108
Total data cost, $/lot $68.71 $41.83 $21.27 $6.35
Feeder-to-Finish
Number of lots sold per year 3.0 3.0 3.0 7.5
Variable data cost, $/operation $13 $13 $13 $32
Fixed data cost, $/operation $429 $250 $143 $36
Total data cost, $/operation $442 $263 $156 $67
Total data cost, $/lot $146.59 $87.23 $51.78 $9.03

* If this cost exceeds $7.39, it was assumed data recording/reporting would be done manually at a cost of $7.39/lot.
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Table 5.7. Summary of ID Costs for Swine Operations by Type and Size of Operation

Size of Operation, number of head

<500 500-1999  2000-4999 5000+ Total /Avg
Farrow-to-Wean
Number of lots sold per year 12.7 17.2 24.1 43.3 134,613
Number of pigs sold per year 371 3,342 13,772 37,571 64,755,701
Tag-related costs (table 5.4) $18 $90 $79 $217 $615,910
Data-related costs* $94 $127 $178 $220 $905,444
Premises registration costs $5 $5 $5 $5 $27,732
Total cost, $/operation $116 $222 $262 $441 $1,549,086
Total cost, $/pigs sold $0.31 $0.07 $0.02 $0.01 $0.02
Farrow-to-Feeder
Number of lots sold per year 12.3 14.3 23.2 39.3 78,462
Number of pigs sold per year 349 2,443 11,602 31,511 30,246,388
Tag-related costs (table 5.4) $17 $72 $72 $196 $296,253
Data-related costs* $91 $106 $172 $203 $519,906
Premises registration costs $5 $5 $5 $5 $19,933
Total cost, $/operation $113 $182 $249 $403 $836,092
Total cost, $/pigs sold $0.32 $0.07 $0.02 $0.01 $0.03
Farrow-to-Finish
Number of lots sold per year 11.9 11.9 13.7 15.9 257,131
Number of pigs sold per year 167 668 1,979 3,776 19,771,901
Tag-related costs (table 5.4) $13 $27 $63 $20 $525,327
Data-related costs* $88 $88 $102 $103 $1,871,146
Premises registration costs $5 $5 $5 $5 $95,041
Total cost, $/operation $105 $119 $169 $129 $2,491,514
Total cost, $/pigs sold $0.63 $0.18 $0.09 $0.03 $0.13
Wean-to-Feeder
Number of lots sold per year 6.7 6.7 8.4 17.0 55,628
Number of pigs sold per year 725 3,478 10,070 20,433 60,141,077
Tag-related costs (table 5.4) $0 $0 $0 $0 $0
Data-related costs* $49 $49 $62 $108 $382,420
Premises registration costs $5 $5 $5 $5 $24,266
Total cost, $/operation $54 $54 $67 $113 $406,686
Total cost, $/pigs sold $0.07 $0.02 $0.01 $0.01 $0.01
Feeder-to-Finish
Number of lots sold per year 3.0 3.0 3.0 7.5 115,537
Number of pigs sold per year 96 718 2,380 8,942 84,579,799
Tag-related costs (table 5.4) $0 $0 $0 $0 $0
Data-related costs* $22 $22 $22 $55 $853,949
Premises registration costs $5 $5 $5 $5 $137,506
Total cost, $/operation $27 $27 $27 $60 $991,455
Total cost, $/pigs sold $0.28 $0.04 $0.01 $0.01 $0.01

* Based on minimum of $7.39/lot or Total data cost reported in table 5.6 times number of lots sold per year.
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FIGURE 5.1. ESTIMATED COST OF ANIMAL IDENTIFICATION FOR SWINE
FARROWING OPERATIONS BY OPERATION SIZE
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FIGURE 5.2. ESTIMATED COST OF ANIMAL IDENTIFICATION FOR SWINE FEEDING
OPERATIONS BY OPERATION SIZE
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5.2 PACKERS

THE COSTS INCURRED AT SWINE PACKING PLANTS will depend on
numerous factors, but primarily on size of the plant. While packing
plants may be able to pass costs associated with an animal ID system on
to their suppliers (i.e., swine producers), these costs impact the industry.
Furthermore, if different size packing plants have different costs (i.e., if
economies of size exist) some of these added costs may not be able to be
passed on to producers due to competition within the industry. For this
analysis the costs at packing plants were based on the costs of recording
and reporting data pertaining to group/lot IDs, however, for very small
plants “groups” might actually represent individual hogs.

5.2.1 OPERATION DISTRIBUTIONS

In order to determine how a national animal identification system might
impact packing plants of various sizes, a distribution of plant size was
required. Information on the number and size of hog slaughter plants
was obtained from USDA GIPSA (USDA, 2007g). Average values for 2001-
2005 were used for the analysis and then adjusted to 2007 marketings.
Figure 5.3 shows the distribution of the number of plants and their shares
of hogs slaughtered. The distribution of the number of plants is relatively
uniform, i.e., there are a similar number of plants of all size categories.
However, the largest plants (those with over a million head slaughtered
per year) account for approximately 90% of all hogs slaughtered
indicating that market share is heavily skewed to the largest plants.
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5.2.2 CoST OF RECORDING AND REPORTING INFORMATION

It was assumed that swine processed through a packing plant would have
identification information that would need to be recorded and reported
to a central database. Information can generally be handled on a group
basis, but for small packing plants that buy animals individually a group ID
is the same as an individual ID. Packing plant costs were estimated as a
function of plant size based on survey results from packing plants of
various sizes (Bass et al., 2007). For large plants, costs were estimated as
a function of the groups of hogs slaughtered per year and for small plants
costs were estimated based on the number of head slaughtered per year.
Ultimately, the relevant measure is costs per head slaughtered. Figure
5.4 shows how the cost per head associated with reading, recording, and
reporting data varies as plant size increases. The impact of plant size on
cost (i.e., economies of size) is economically significant. However, most
of the gain to plant size is realized at relatively small plants. Basically, for
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all but the smallest two sized plants (those slaughtering less than 10,000
head per year), the cost is economically insignificant.

FIGURE 5.4. ANNUAL COST OF ADOPTING ANIMAL IDENTIFICATION FOR SWINE
SLAUGHTER PLANTS BY PLANT SIZE
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5.2.3 SUMMARY OF PACKING PLANT COSTS

Based on recording and reporting group/lot ID information on 100% of
swine being slaughtered in 2007 (109,171,600 head), the total costs to
the 168 swine packing plants in the US is estimated at under $150,000, or
less than $1,000 per plant.

5.3 SWINE INDUSTRY SUMMARY

TABLE 5.8 SUMMARIZES THE TOTAL cOsTS to the swine industry
by sector under scenario #3 (full traceability). Total costs are estimated
at just under$6.5 million of which almost 40% of that is incurred in the
farrow-to-finish sector. From the partial breakdown by type of cost, it
can be seen that the majority of the cost (72.9%) is associated with
recording/reporting data. This is not surprising given that tagging only
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applies to cull breeding animals using visual tags (as opposed to
electronic ID). To the extent that swine operations already have data
management systems in place, some of the costs assumed for
recording/reporting might already be incurred and thus the actual
incremental cost would be lower than the estimate provided here. Also
reported in table 5.8 is the cost per pig sold by sector and the total for
the industry (based on total slaughter in 2007). Based on assumptions
used in this analysis, a full traceability animal identification program in
the swine industry would add about $0.06 per head to the cost of hogs
produced.

Within each of the sectors in the swine industry, economies of size
associated with an animal identification system were generally present.
Thus, smaller operations likely will be slower to adopt identification
systems because they incur higher per unit costs. However, as a general
rule for most sectors, most of the economies of size were typically
captured quite quickly such that costs for mid-sized operations were
similar to costs of the largest operations.

Table 5.9 reports the total costs to the swine industry by sector under the
three different scenarios: 1) premises registration only, 2) bookend
animal ID system, and 3) full traceability ID system for various adoption
rates. The costs are reported for both a uniform adoption rate and a
lowest-cost-first adoption rate. Given that animal identification is a
voluntary program, the lowest-cost-first adoption rate likely better
reflects what costs would be to the industry with something less than
100% adoption. Note that at 100% adoption the two methods have
equal costs. It can be seen in the lowest-cost-first adoption column that
costs increase at somewhat of an increasing rate with higher levels of
adoption. This suggests that getting lower rates of adoption may not be
that difficult with a voluntary program because costs are relatively low.
However, to get a high adoption rate will be more difficult because this
requires the higher cost operations to also participate.

The premises registration scenario (#1) reflects only costs associated with
registering premises (see Section 5.1.9 for a discussion about how
premises registration costs were estimated), which is significantly below
the other two. However, it is also important to recognize that this
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represents no animal identification and no ability to trace animal

movements.

Scenario #2 represents an animal identification system that reflects what
is referred to as a bookend system. A bookend system simply means the
swine are identified at both ends of their lives (birth and death), but
movements in between are not tracked. Because recording and
reporting data were a big portion of the total industry costs (table 5.8)
and the bookend system would not require this information, this system
has a total cost of less than $2 million, which is less than 30% of the full
traceability system (Scenario #3).
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Table 5.8. Summary of Annualized Animal ID Costs to Swine Industry

Wean-to- Feeder-to-
Farrow-to Farrow-to- Farrow-to- .
Wean Feeder Finish Feeder Finish Packers Total
(Nursery) (Grow/Finish)
Total Operations 5,979 4,297 20,489 5,231 29,644 168 65,640
Pigs sold per year 64,755,701 31,314,955 20,381,497 60,141,077 84,579,799 109,171,600 109,171,600
Breakdown of costs ($)
Tagging cost $615,910 $296,253 $525,327 $0 $0 $1,437,491
Recording/reporting cost $905,444 $519,906 $1,871,146 $382,420 $853,949 $147,489 $4,680,355
Premises registration $27,732 $19,933 $95,041 $24,266 $137,506 $304,477
Total Annualized Cost $1,549,086 $836,092 $2,491,514 $406,686 $991,455 $147,489 $6,422,323
Breakdown of costs (%)
Tagging cost 39.8% 35.4% 21.1% 0.0% 0.0% 0.0% 22.4%
Recording/reporting cost 58.5% 62.2% 75.1% 94.0% 86.1% 100.0% 72.9%
Premises registration 1.8% 2.4% 3.8% 6.0% 13.9% 0.0% 4.7%
Total Annualized Cost 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Cost per pig sold, $/head* $0.0239 $0.0267 $0.1222 $0.0068 $0.0117 $0.0014 $0.0588

* Total for industry is based on hogs slaughtered
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Table 5.9. Total Swine Industry Cost versus Adoption Rate Under Alternative Scenarios

Scenario #1 -- Premises Registration Only

Premises Adoption Uniformly Lowest cost
Industry Segment Registration rate adopted adopted first
Farrow-to-Wean $27,732 10% $30,526 $18,638
Farrow-to-Feeder $19,933 20% $61,052 $38,153
Farrow-to-Finish $95,041 30% $91,578 $58,248
Wean-to-Feeder $24,266 40% $122,103 $82,833
Feeder-to-Finish $137,506 50% $152,629 $116,895
Packers $781 60% $183,155 $153,609
TOTAL COST $305,259 70% $213,681 $190,792
80% $244,207 $228,349
90% $274,733 $266,447
100% $305,259 $305,259
Scenario #2 -- Bookend Animal ID System

Book End Adopti