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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

2.80

2.60

N
I
o

Cost, $/tag
N

¢ (Y
o

|

=
©
o

1.60

0 100 200 300 400 500 600
Tags purchased

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

13



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.
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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).
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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
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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
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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

12.00

—@— Operations that tag —&—Operations not tagging
10.00

8.00

6.00 1 —_—

—
—0

4.00

2.00

Estimated cost, $/head sold

0.00

0 1,000 2,000 3,000 4,000
Average herd size, head

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.
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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

49



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).

56



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

68



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.

70



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
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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.
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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%

79



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

97

3,500



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 Adoption Uniformly Lowest cost
Industry Segment Cost rate adopted adopted first
Farrow-to-Wean $643,642 10% $188,946 $115,895
Farrow-to-Feeder $316,186 20% $377,891 $238,321
Farrow-to-Finish $620,368 30% $566,837 $366,074
Wean-to-Feeder $24,266 40% $755,783 $524,582
Feeder-to-Finish $137,506 50% $944,729 $707,976
Packers $147,489 60% $1,133,674 $915,093
TOTAL COST $1,889,457 70% $1,322,620 $1,132,818
80% $1,511,566 $1,351,754
90% $1,700,512 $1,609,870
100% $1,889,457 $1,889,457

Scenario #3 -- Full Traceability Animal ID System
Traceability Adoption Uniformly Lowest cost
Industry Segment Cost rate adopted adopted first
Farrow-to-Wean $1,549,086 10% $642,232 $556,877
Farrow-to-Feeder $836,092 20% $1,284,465 $1,132,810
Farrow-to-Finish $2,491,514 30% $1,926,697 $1,715,790
Wean-to-Feeder $406,686 40% $2,568,929 $2,315,409
Feeder-to-Finish $991,455 50% $3,211,162 $2,925,519
Packers $147,489 60% $3,853,394 $3,572,658
TOTAL COST $6,422,323 70% $4,495,626 $4,249,410
80% $5,137,859 $4,936,530
90% $5,780,091 $5,668,691
100% $6,422,323 $6,422,323
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6. DIRECT COST ESTIMATES: OVINE

OVINE OPERATIONS

CosTs OF NAIS ADOPTION WERE ESTIMATED for the sheep
(ovine) industry by breaking the industry into two operation types or
groups — producers and packers. Attempts were made to break
production sectors into those that have breeding flocks and sell lambs
and those that primarily feed lambs (feedlots), however, disaggregated
data generally were not available to allow this. In addition to producers
and packers, the cattle industry analysis included an auction market
sector; however, because a large majority of lambs are marketed direct,
and due to data availability issues, this sector is not included for the
sheep industry.

Producers are defined as any operation that produces sheep or purchases
and feeds sheep to slaughter weight. Packers are defined as any
operation that slaughters live animals, either market lambs or cull
breeding stock, under government inspection to produce meat products
for sale to the public.

Because most breeding animals including culls are required to be
individually identified under the current scrapie program, it was assumed
that breeding sheep including culls would be individually identified and
lambs moving to commercial feedlots or direct to slaughter would be
identified as group/lots. The following discussion of sheep industry costs
is partitioned by the different types of costs and according to the two
operation types. Also, the following discussion pertains to costs
associated with all sheep being identified, either individually (breeding
stock) or as groups (lambs) 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.
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6.1 OPERATION DISTRIBUTIONS

ONE OF THE OBJECTIVES OF THIS STUDY was to determine if the
implementation cost of an enhanced animal identification system for
sheep beyond what is currently provided by the scrapie program varied
by operation size. To determine if economies of size exist, costs of
adopting enhanced animal identification were estimated for various
operation sizes. The USDA NASS regularly report sheep industry
information statistics such as number of operations, inventories, lamb
crop, etc. (USDA, 2008e). Additionally, they report a percentage
breakdown of operations and total inventory for four different operation
sizes: <100 head; 100-499; 500-4,999; and > 5,000 head (USDA, 2008h).
Thus, these four size categories were used as breakpoints in this study.
Sheep inventories, by class, for January 2007 and 2007 total lamb crop
were extracted from NASS (USDA, 2008e). These data were matched
with information on the 2006 and 2007 average percentage of operations
and inventory by size group (USDA, 2008h). The total head of sheep per
operation for each size category was found by multiplying the total sheep
in the US by the respective percentage of inventory by size of operation.
A similar procedure was done to determine the number of operations for
each of the size categories (i.e., total operations were multiplied by
percent of operations within each category). Dividing inventory by the
number of operations provided an estimate of the average number of
sheep per operation for each size category.

To estimate the number of rams located per premises it was assumed
that operators would have the same percentage of the total ram
inventory (USDA, 2008e) as they did sheep. Multiplying these together
and dividing by the number of operations in each size category the total
breeding herd inventory was calculated for the four different size
categories.

Table 6.1 reports the number of operations, average inventories, and
production levels by size of operation. Inventory values were taken
directly from NASS data and allocated to the different size operations as
previously discussed. Ewe and ram lambs retained for replacement were
based on NASS reported data, but then were adjusted to maintain a static
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herd size. That is, replacements were set equal to breeding herd

disappearance (culls sold and death loss). Pre-weaning death loss on

lambs and death loss on breeding stock were based on data reported in
Sheep and Lamb Predator Death Loss in the United States, 2004 (USDA,
2007h). Post-weaning death loss on lambs was imputed to attempt to

reconcile total slaughter lamb numbers. Cull ewes and rams sold were

calculated from inventories and cull rates reported in Part I: Reference of
Sheep Management in the United States, 2001 (USDA, 2002d).

Table 6.1. Number of Sheep Operations, Inventory and Production Levels by Size of Operation

Size of Operation, number of head

<100 100-499 500-4,999 5,000+ Total/Avg

Number of operations 64,202 5,294 1,024 71 70,590
Average sheep and lamb inventory, head 28.6 274.2 1,960.5 12,357.9 6,165,000
Total breeding herd inventory, head 21.4 205.1 1,466.0 9,240.9 4,610,000
Breeding ewes, head 171 164.4 1,175.4 7,408.8 3,696,000
Rams, head 0.9 8.7 62.0 390.9 195,000
Lamb crop before death loss, head 18.8 180.2 1,287.9 8,118.4 4,050,000
Ewe lambs retained or bought, head 4.3 40.9 292.1 1,841.5 918,651
Rams held back for replacement 0.3 2.8 19.8 1249 62,287
Pre-weaning lamb death loss 1.8 16.9 121.1 763.1 380,700
Market lambs sold at weaning 12.5 119.6 854.9 5,388.9 2,688,362
Post-weaning lamb death loss 0.2 2.1 14.7 92.7 46,239
Market lambs sold for slaughter 12.2 117.5 840.2 5,296.2 2,642,123
Total breeding stock sold 3.3 32.2 229.9 1,448.8 722,778
Cull ewes sold, head 3.1 30.1 215.1 1,355.8 676,368
Cull rams sold, head 0.2 2.1 14.8 93.0 46,410
Total death loss, head 1.2 11.5 82.1 517.5 258,160
Total breeding stock left herd 4.5 43.6 311.9 1,966.3 980,938

6.1.2 NUMBER OF TAGS AND GROUPS

The National Scrapie Eradication Program mandates with some

exceptions that any sheep that is sold other than into slaughter channels

or that is older than 18 months and may be used for breeding must be

individually identified with an official scrapie program identification

device or tattoo (Sheep Working Group, 2006). Based on
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recommendations from the Sheep Working Group (2006), it was assumed
that the NAIS program for sheep would follow the same rules when
determining if a producer will need to individually identify sheep and the
AID tag used would be the metal or plastic scrapie program sheep tag.
Thus, it was assumed that breeding stock including culls (i.e., ewes and
rams) would be required to be individually identified with a scrapie
program tag. It was assumed that all current breeding stock are already
identified with scrapie tags and thus tags required would only be for
replacement breeding stock and to replace lost tags. Table 6.1 reported
the number of ewe and ram lambs held for replacement breeding stock
and the average breeding stock inventories by operation size. Estimates
of annual loss rate for plastic ear tags in breeding sheep vary widely.
Ghirardi et al. (2005) report an annual loss rate of 3.3%; compared to
annual losses of 8.3 to 12.8% reported by Saa, et al. (2005). Tags
required annually were thus calculated as the total number of lambs held
for replacement plus 6.93% (average tag loss rate) times the average
breeding herd less an adjustment for death loss. Even though breeding
stock needs to be individually identified with tags, cull breeding stock still
will typically be sold in groups and thus the number of groups for both
culls and lambs also needs to be identified. The number of group/Ilots
was assumed to be a function of the number of sheep (culls and market
lambs) sold and was based on producer opinion. Figure 6.1 shows the
number of group/lots assumed for lambs (feeder and market) and cull
ewes and rams at various levels of annual sheep marketings.
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FIGURE 6.1. NUMBER OF GROUP/LOTS OF SHEEP MARKETED BY TOTAL ANNUAL
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TAGS AND TAGGING COSTS

6.1.3 TAGS AND APPLICATOR COST

Currently scrapie program tags and applicators are provided by USDA
free of charge to sheep producers. The cost to USDA is approximately
$0.08 per tag for metal tags and $S0.27 per tag for plastic tags including
costs of applicators, shipping and handling (Sutton, 2008). If the scrapie
program did not exist or if USDA stopped providing tags, it is expected
that tag costs would increase slightly due to increased handling costs and
smaller individual orders associated with direct tag purchases by
producers. To be consistent with the other species, it was assumed that
producers would have to bear the cost of purchasing tags in the future,
but they could do so in a similar fashion as the current scrapie program as
it is considered compliant with NAIS. An average tag cost of $0.27 per tag
was used, which was adjusted for volume of purchases using percentage
differences from the cattle tag cost assumptions (see Section 4.1.1 in the
bovine cost chapter). It was assumed that lambs (feeder and market)
could be identified with unique group/Ilot ID and thus there were no tag
costs for lambs. Because cull breeding animals are currently tagged as
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part of the scrapie program, the incremental cost in the short-run
associated with tag applicators would be zero (i.e., they already own
applicators). However, producers would have to buy their own
applicators in the future as current applicators provided through the
scrapie program wear out. Thus, the cost of a conventional plastic ear
tag applicator of $18.62 was included with larger operations owning
multiple applicators.

6.1.4 LABOR AND COSTS FOR TAGGING CULL BREEDING SHEEP
Tagging breeding sheep (replacement and retags) would take time thus
incurring labor costs and potentially injuries related to tagging animals. It
was assumed that producers would spend 30 minutes to setup and
prepare for tagging and one minute per animal tagging. Larger
operations were assumed to have more employees involved with the
tagging process. Table 6.2 reports the incremental costs related to
tagging (tags, applicators, and labor) breeding stock (replacement ewes
and ram lambs and breeding stock that lost their tags) by size of
operation. The total costs per animal sold decreases as size of operation
increases because of slightly lower tag costs, but primarily due to
spreading tag applicator and labor costs over more head.

Table 6.2. Tag-Related Costs for Cull Breeding Sheep by Size of Operation.

Size of Operation, number of head

<100 100-499 500-4,999 5,000+ Total/Avg
Total tags placed* 5.9 57.0 407.8 2,570.4 1,282,303
Tag cost, $/tag $0.31 $0.27 $0.25 $0.23 $0.31
Annual tag cost** $2.09 $17.79 $116.10 $696.98 $396,678
Annual cost of tag applicators $6 $6 $11 $61 $404,318
Total tagging labor costs* $7 $54 $363 $2,158 $1,289,952
Total costs associated with tags, $/operation $15 $78 $491 $2,917 $2,090,948
Total costs associated with tags, $/animal sold $0.958 $0.511 $0.452 $0.427 $0.613

* Total tags placed equals number of replacement ewe and ram lambs (table 6.1) and replacement
tags on 6.93% of breeding herd inventory (adjusted for death loss).
** Annual tag cost includes an interest charge on tag investment.
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DATA RECORDING, REPORTING AND STORAGE COSTS

BECAUSE THE TECHNOLOGY AssUMED for the sheep industry is
different than the cattle industry, costs 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 sheep industry it is assumed that individual
animal identification will be with visual ID tags (e.g., scrapie program
tags) for breeding stock and lambs can be identified with group/lot
identification. Thus, electronic readers are not required, but there are
costs associated with recording, reporting, and storing data. The

following is a brief discussion of these components.

6.1.5 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 S0 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 regarding computer usage
was based on the 2001 Sheep NAHMS report (USDA, 2002d). This report
indicated that 9.6%, 12.1%, 16.3%, and 26.5% of operations from smallest
to largest, respectively, used computers. These data were increased by
50% to account for increases over time. 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. Additionally, 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., operators would use the computer for other
management or personal uses).

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).
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.

6.1.6 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 sheep or lambs as they are marketed, i.e., affixed to bills
of lading. That is, when selling group/lots, the seller will need to send
papers with the shipment of sheep which contain the required
information; this information was assumed to be contained both in text
and a bar code format. This assumption was made based on the fact that
auction yards and feedlots have high transaction volumes and these
entities will require sellers to have bar codes on the identification papers
to reduce transaction costs and human error.

This cost was calculated by finding label costs via the internet and
multiplying by the cost of printing on a conventional printer. It was
assumed that the producer would print two labels per group sold: one

109



for the operator’s record and one for the buyer’s record. 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. This was then multiplied by the number of groups
to be sold to find the total bar code cost.

6.1.7 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
costs, the time submitting a group/Iot 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 (WPA), 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) or group
identification numbers (GIN) via an internet access point. 1 Aninternet
charge of $50 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 was done for the cost of data accumulators and software. Also, 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.,
operators would use the internet for other management or personal

uses).

' Tt should be pointed out that achieving 48-hour traceback could be difficult for
operations with large numbers of individual animal numbers on breeding stock that have
to be reported if this information is not available electronically. That is, the internet
would allow the information to be submitted timely, however, this would still require
somebody to enter the data into computer program. This is not an issue with group lot
identification.
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6.1.8 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). 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
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 assessed to every GIN (group
identification number) or AIN (animal identification number) stored into
the database.

6.1.9 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, 2008c).
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 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
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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 $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.

6.1.10 INTEREST COSTS

Investments required for an animal ID system that have useful lives of
more than one year (e.g., tags in breeding stock, tag applicators,
computers, premises registration) were annualized using an interest rate
of 7.75%. Annual operating cost such as tags for breeding ewes and
rams, 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.

6.1.11 SUMMARY OF SHEEP COSTS

Table 6.3 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 6.4 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
data-related cost per lot was not allowed to exceed $7.39 as this would
represent approximately one-half hour of clerical time plus the cost of
data storage. It was assumed that sheep producers 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 6.4 that exceed $7.39 are replaced with $7.39 in the
final analysis.
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Table 6.5 summarizes the total costs, both as total dollars per operation
and total cost per animal (combination of lambs, ewes, and rams) sold, by
size of operation. The average cost per animal sold ranges from a low of
$0.44 for the largest operations to a high of $2.19 per head for the
smallest operations indicating there are relatively large economies of
size. Figure 6.2 shows these same data graphically.
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Table 6.3. Fixed Costs Related to Data Recording and Reporting for Sheep by Size of Operation

Size of Operation, number of head

<100 100-499 500-4,999 5,000+
Data accumulator (computer)
Initial investment, $/operation $692 $692 $692 $692
Ownership adjustment, % 14.4% 18.2% 24.5% 39.8%
Adjusted investment, $/operation $592 $567 $523 $417
Annual cost, $/operation $178 $170 $157 $125
Percent to NAIS 50% 50% 50% 50%
Annual cost, $/operation $89 $85 $79 $63
Software
Initial investment, $/operation $400 $400 $400 $400
Ownership adjustment, % 14.4% 18.2% 24.5% 39.8%
Adjusted investment, $/operation $342 $327 $302 $241
Annual cost, $/operation $103 $98 $91 $72
Percent to NAIS 50% 50% 50% 50%
Annual cost, $/operation $51 $49 $45 $36
Internet
Annual cost $600 $600 $600 $600
Ownership adjustment, % 14.4% 18.2% 24.5% 39.8%
Adjusted annual cost, $/operation $514 $491 $453 $362
Percent to NAIS 50% 50% 50% 50%
Annual cost, $/operation $277 $265 $244 $195
Fixed data cost, $/operation $417 $399 $368 $294
Premises registration
Annual cost, $/operation $5 $5 $5 $5
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Table 6.4. Data Storage and Reporting Costs for Sheep by Size of Operation

Size of Operation, number of head
<100 100-499

500-4,999 5,000+

Cost, $/lot
Printing cost
Data storage cost
Clerical labor
Total variable data cost, $/lot

Number of lots sold per year

Variable data cost, $/operation

Fixed data cost, $/operation
Total data cost, $/operation
Total data cost, $/lot*

$0.24 $0.24 $0.24
$0.09 $0.09 $0.09
$3.65 $3.65 $3.65
$3.98 $3.98 $3.98
2.0 5.0 8.0

$8 $20 $32
$417 $399 $368
$425 $419 $400
$212.50 $83.73 $49.99

$0.24
$0.09
$3.65
$3.98

16.0
$64
$294
$357
$22.33

* If this cost exceeds $7.39, it was assumed data recording/reporting would be done manually at a cost of

$7.39/lot.

Table 6.5. Summary of ID Costs for Sheep Operations by Type and Size of Operation

Size of Operation, number of head

<100 100-499 500-4,999 5,000+ Total/Avg
Number of lots sold per year 2.0 5.0 8.0 16.0 164,192
Number of sheep sold per year 16 152 1,085 6,838 3,411,140
Tag-related costs (table 6.2) $15 $78 $491 $2,917 $2,090,948
Data-related costs* $15 $37 $59 $118 $1,213,562
Premises registration costs $5 $5 $5 $5 $327,438
Total cost, $/operation $35 $119 $554 $3,040 $3,631,949
Total cost, $/animal sold $2.19 $0.79 $0.51 $0.44 $1.06

* Based on minimum of $7.39/lot or Total data cost reported in table 6.4 times number of lots sold per year.
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FIGURE 6.2. ESTIMATED COST OF ANIMAL IDENTIFICATION FOR SHEEP OPERATIONS
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6.2 PACKERS

THE COSTS INCURRED AT LAMB 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., sheep and lamb 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 customers due to competition within the
industry. For this analysis the costs at packing plants was based on the
costs of recording and reporting data pertaining to group/lot IDs,
however, for very small plants “groups” might actually represent
individual sheep.

6.2.1 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
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required. Information on the number and size of sheep and lamb
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 6.3 shows the distribution of the number of
plants and their shares of sheep slaughtered. Approximately 75% of the
plants slaughter less than 10,000 head annually, but they account for
only about 3% of total marketings. The largest two plants sizes represent
about 13.5% of all the plants, but they account for over 90% of the total
slaughter. The distribution of the number of plants is relatively uniform,

i.e., there are a similar number of plants of all size categories.

FIGURE 6.3. SIZE DISTRIBUTION AND MARKET SHARE OF SHEEP AND LAMB
SLAUGHTER PLANTS BY PLANT SizE, 2001-05 AVERAGE
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6.2.2 CoST OF RECORDING AND REPORTING INFORMATION

It was assumed that sheep 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
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various sizes (Bass et al., 2007). Costs were estimated as a function of
the number of animals slaughtered per year (large plants were lambs and
small plants tended to be cull breeding stock). Figure 6.4 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.

FIGURE 6.4. ANNUAL COST OF ADOPTING ANIMAL IDENTIFICATION FOR SHEEP
AND LAMB SLAUGHTER PLANTS BY PLANT SIZE
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6.2.3 SUMMARY OF PACKING PLANT COSTS
Based on recording and reporting group/lot ID information on 100% of
sheep and lambs being slaughtered in 2007 (2,693,700 head), the total
costs to the 58 sheep and lamb packing plants in the US is estimated at
approximately $32,000, or about $550 per plant.
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SHEEP INDUSTRY SUMMARY

TABLE 6.6 SUMMARIZES THE TOTAL COSTS to the sheep industry
by sector (producers and packers) under scenario #3 (full traceability).
Total costs are estimated at slightly over $3.6 million. From the partial
breakdown by type of cost, it can be seen that over half of the cost is
based on tagging costs with slightly over a third associated with
recording/reporting data. Tagging was only assumed for breeding stock,
similar to what currently exists for the scrapie program. However, the
costs of the tags, applicators and labor for tagging were included here
even though some of these costs are currently provided by the
government (e.g., tags and applicators). Costs associated with
reading/reporting data were based on group lots and individual animal
data handled “manually” as opposed to electronic readers. To the extent
that sheep operations already have data management systems in place,
some of the costs assumed for recording/reporting might already be in
place and thus the actual incremental cost would be lower than the
estimate provided here. Also reported in table 6.6 is the cost per head
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 sheep industry would add $1.06 cost
per animal (lambs, ewes, and rams) producers sell and $1.39 per animal
slaughtered. The reason the producer cost is lower per head is because it
reflects the fact that sheep are sold multiple times before being
slaughtered. This cost is relevant for producers analyzing how their costs
are impacted with an animal identification program. However, from an
industry perspective, the $1.39 is the relevant cost as this indicates how
the cost of lamb (and mutton) is impacted relative to competing protein

sources.

In both the production and packer sectors, 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
quickly such that costs for mid-sized operations were similar to costs of
the largest operations.
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Table 6.7 reports the total costs to the sheep 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 NAIS 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.

The premises registration scenario (#1) reflects only costs associated with
registering premises (see Section 6.1.9 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
represents no animal identification and no ability to trace animal
movements. The scrapie program that currently exists allows for better
traceability of sheep than only premises registration.

Scenario #2 represents an animal identification system that reflects what
is referred to as a bookend system. A bookend system simply means the
sheep and lambs 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 relatively large portion of the total industry
costs (table 6.6) and the bookend system would not require this
information, the costs of this system are only about two-thirds of the
costs of the full traceability system (Scenario #3). Scenario #2 would be
similar to the current scrapie program in terms of tracing breeding sheep
and it would somewhat enhance the traceability of slaughter lambs,
which currently are not identified at all. Scenario #3 would enhance the
traceability further for both breeding and slaughter sheep by recording
and reporting animal movement.
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Table 6.6. Summary of Annualized Animal ID Costs to Sheep Industry Under Scenario #3

(full traceability)
. All Packers Total
Operations
Total operations 70,590 58 70,590
Sheep and lambs sold per year 3,411,140 2,642,123 2,642,123
Breakdown of costs ($)
Tagging Cost $2,090,948 $2,090,948
Reader/Reading Cost $1,213,562 $32,012 $1,245,574
Premises Registration $327,438 $327,438
Total Cost, Annualized $3,631,949 $32,012 $3,663,961
Breakdown of costs (%)
Tagging Cost 57.6% 0.0% 57.1%
Reader/Reading Cost 33.4% 100.0% 34.0%
Premises Registration 9.0% 0.0% 8.9%
Total Cost, Annualized 100.0% 100.0% 100.0%
Cost per sheep sold, $/head* $1.06 $0.01 $1.39

* Includes lambs and cull ewes and rams, total for industry is based on total head slaughtered
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Table 6.7. Total Sheep 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
All Operations $327,438 10% $35,945 $14,865
Packers $32,012 20% $71,890 $33,298
TOTAL COST $359,450 30% $107,835 $70,474
40% $143,780 $111,757
50% $179,725 $153,039
60% $215,670 $194,321
70% $251,615 $235,603
80% $287,560 $276,886
90% $323,505 $318,168
100% $359,450 $359,450
Scenario #2 -- Bookend Animal ID System

Book End Adoption Uniformly Lowest cost
Industry Segment Cost rate adopted adopted first
All Operations $2,418,387 10% $245,040 $165,603
Packers $32,012 20% $490,080 $331,206
TOTAL COST $2,450,398 30% $735,119 $496,809
40% $980,159 $662,412
50% $1,225,199 $828,015
60% $1,470,239 $993,618
70% $1,715,279 $1,159,220
80% $1,960,319 $1,344,147
90% $2,205,358 $1,617,275
100% $2,450,398 $2,450,398

Scenario #3 -- Full Traceability Animal ID System
Traceability Adoption Uniformly Lowest cost
Industry Segment Cost rate adopted adopted first
All Operations $3,631,949 10% $366,396 $286,959
Packers $32,012 20% $732,792 $573,918
TOTAL COST $3,663,961 30% $1,099,188 $860,877
40% $1,465,584 $1,147,837
50% $1,831,980 $1,434,796
60% $2,198,376 $1,721,755
70% $2,564,772 $2,008,714
80% $2,931,168 $2,314,996
90% $3,297,564 $2,709,481
100% $3,663,961 $3,663,961
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7. DIRECT COST ESTIMATES: POULTRY

POULTRY OPERATIONS

DIRECT cOSTS OF NAIS ADOPTION WERE ESTIMATED for the
poultry industry by breaking the industry into three main groups
(referred to as operation types): 1) Layers, 2) Broilers, and 3) Turkeys.
The vast majority of poultry are marketed direct so an auction market
sector is not included in the poultry industry cost estimation. Estimating
costs separately for different types of operations makes it possible to see
how different sectors of the poultry industry would be impacted with
adoption of an animal identification system.

The Layer group was defined as producers who raise hens and produce
eggs that are sold to the public. Broiler and Turkey operations raise meat
poultry that are either owned privately or contracted by an integrator to
feed. Packers are defined as any operation that slaughters live animals,
either broilers, turkeys, or cull breeding stock, under government
inspection to produce meat products for sale to the public. However,
due to the vertically integrated nature of the poultry industry, costs were
not estimated separately for packers. Hence the cost of recording and
reporting group/lots at the packer level is already accounted for at the
production level.

Layer operations market both eggs and cull hens, while the other two
production-type operations only market poultry ready to be slaughtered
as they do not typically own breeding animals. The game bird industry,
family (backyard) flocks, road-side auctions, and hatcheries were not
included in cost estimates here as the complexity and lack of information
on these types of operations prevented any type of reliable analysis.

The following discussion of poultry industry costs is partitioned by the
different types of costs and according to the three operation types. Also,
the following discussion pertains to costs associated with all poultry
group/lots being identified and movements tracked (i.e., Scenario 3 listed
above). Costs of just premises registration (Scenario 1) are summarized
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later in this section. The bookend scenario (Scenario 2) is not considered
for poultry due to the integrated nature of the industry.

7.1 OPERATION DISTRIBUTIONS

TABLE 7.1 REPORTS THE NUMBER OF OPERATIONS, average
inventories, annual purchases and sales, and average number of lots for
the different types of operations by operation size. Data on average lot
size were not readily available. Thus birds per lot were estimated by
operation size after accounting for death loss, length of production cycle
(i.e., inventory turns/year) and based on the assumption that larger layer
operations would generally sell spent hens in larger lot sizes.

7.1.1 LAYERS

The average number of layers a producer had was calculated using data
from the 2002 Census (USDA, 2002b). The Census reported the number
of poultry operations, which includes contract operations, and the total
20-weeks-or-older inventory of layers for these operations grouped by
operation size. To estimate the average number of layers for each size
category, total inventories were divided by the respective numbers of
operations.

The number of group/lots was estimated based on the number of spent
(culled) hens sold and an average turnover rate. To find the number of
culled hens sold, the average number of dead hens (NAHMS, 1999) was
subtracted from the average laying hen inventory and this was multiplied
by the average turnover of layers in a year. Hen turnover was calculated
by dividing the number of weeks in a year by the average number of
weeks a layer is in production (Meunier and Latour, undated), adding a
week to account for downtime. The following rules were used to
determine number of lots sold by operation size, where the first value is
birds sold per year and the value in parenthesis is maximum birds per lot:
0-499 (100), 500-2,499 (500), 2,500-4,999 (1,000), 5,000-49,999 (5,000),
50,000 and above (10,000). Using these rules the average number of lots
sold per operation, by operation size, was estimated.
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7.1.2 BROILERS

The average number of broilers a producer had was calculated using data
from the 2002 Census (USDA, 2002b) along with information on the
average length of feeding period. The Census reported the number of
operations and the total broilers sold by operation grouped by size. The
total number sold was divided by 6.5 turns per year to provide an
estimate of the average inventory, where the 6.5 was based on an
average feeding period of seven weeks (Jacob and Mather, 2003;
National Chicken Council, 2008) plus one week of cleanup time between
groups. Dividing the estimated inventory by the number of operations
provided an average broiler inventory for each size category.

The average number of lots sold per operation was estimated based on
the 6.5 turns per year (52 weeks divided by eight weeks) assumption and
setting a maximum lot size of 20,000 birds per lot. This maximum of
20,000 birds per group was based on the size of a typical grow-out house
(National Chicken Council, 2008). Therefore, for operations that had
more than 20,000 broilers per group, the total number of broilers per
group was divided by 20,000 to find the number of lots that would
require a unique GIN.

7.1.3 TURKEYS

The average number of turkeys a producer had was calculated using data
from the 2002 Census (USDA, 2002b) along with information on the
average feeding period length. The Census reported the number of
operations, which includes contract growers and the total turkeys sold by
the operations grouped by size. The total number sold was divided by 2.3
turns per year to provide an estimate of the average inventory, where
the 2.3 was based on an average feeding period of 151 days plus allowing
one week cleanup time between groups. Dividing this estimated total
inventory by the number of operations provided an estimate of the
average turkey inventory for each operation size category.

The average number of lots sold per operation was estimated based on
the 2.3 turns per year (365 days divided by 158 days) assumption and
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setting a maximum lot size of 10,000 birds per lot. Thus, for operations
that had more than 10,000 turkeys per group, the total number of
turkeys was divided by 10,000 to find the number of lots that would
require a unique GIN.

7.2 GROUP/LOTS

IT WAS ASSUMED THAT POULTRY OPERATIONS would employ a
Group Identification Number (GIN) to adopt NAIS, and that no physical
animal identification or group identification tags would be applied to the
animals. The average size of group/lots was estimated as described in
the preceding section and the average number of lots sold per operation
are reported in table 7.1. To estimate the cost of recording/reporting
group lot movement information, the number of lots reported in table
7.1 was doubled to account for producers first receiving groups of poultry
and then subsequently shipping them to a processor.
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Table 7.1. Summary of Poultry Industry Operations and Operation Sizes by Type

Layers (average inventory of 20-weeks old or older layers)

100- 400 - 3,200- 10,000- 20,000- 50,000- 100,000 Total
1-49 50-99 399 3,199 9,999 19,999 49,999 99,999 + (thousands)
Number of operations 82,693 7,431 3,684 487 672 1,421 1,127 302 498 98.3
Average inventory 17 60 151 1,041 7,517 14,564 28,098 70,981 507,454 334,435
Average lots sold 1.0 1.0 1.0 4.0 5.8 5.6 10.8 27.2 38.9 147.2
Number sold annually 6.3 22.8 57.9 399 2,878 5,575 10,757 27,173 194,267 128,031
Number purchased annually 7.4 26.7 67.8 467 3,370 6,529 12,595 31,819 227,479 149,919

Broilers (annual broilers sold)

1- 2,000- 16,000- 30,000- 60,000- 100,000- 200,000- 300,000- 500,000- Total
1,999 15999 29,999 59,999 99,999 199,999 299,999 499,999 749,000 750,000 + (thousands)
Number of operations 10,869 406 206 444 1,060 3,311 4,653 5,754 3,092 2,211 32.0
Average inventory 16 1,085 3,292 6,819 12,230 23,094 37,513 58,429 91,148 188,977 1,304,158
Average lots sold 6.5 6.5 6.5 6.5 6.5 7.5 12.2 19.0 29.7 61.6 504.0
Number sold annually 105 7,073 21,459 44,443 79,716 150,525 244,502 380,835 594,087 1,231,727 8,500,313
Number purchased annually 114 7,660 23,242 48,137 86,341 163,035 264,823 412,486 643,462 1,334,097 9,206,780

Turkeys (annual turkeys sold)

1- 2,000- 8,000- 16,000- 30,000- 60,000- 100,000 Total
1,999 7,999 15999 29,999 59,999 99,999 + (thousands)
Number of operations 5,590 93 126 290 789 748 800 8.4
Average inventory 17 2,000 5,247 9,681 18,657 32,228 100,045 122,611
Average lots sold 2.3 2.3 2.3 2.3 4.3 7.4 23.1 41.5
Number sold annually 38.9 4,619 12,121 22,365 43,100 74,451 231,116 283,248
Number purchased annually 42.6 5,069 13,302 24,544 47,300 81,706 253,639 310,851
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7.3 DATA RECORDING, REPORTING AND STORAGE COSTS

BECAUSE THE TECHNOLOGY ASSUMED for the poultry industry is
different than the cattle industry, costs of NAIS adoption 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 poultry industry it was
assumed that individual animal identification will not be used and the
poultry 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.

7.3.1 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 poultry 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 poultry
operations. Computer ownership rates used by type of operation and
operation size are reported in table 7.2 (Ownership adjustment, %). 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. Additionally,
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., poultry operators
would likely 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 cost of software 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
group/lots and their movements 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
computers. 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.

7.3.2 PRINTING COSTS ASSOCIATED WITH RECORDING /
REPORTING DATA

In addition to the hardware and software required for data recording,
analysis, and reporting, it was assumed bar codes would be printed that
could be sent with lots of poultry as they are marketed, i.e., affixed to
bills of lading. That is, when selling group/lots, the seller will need to
send papers with the shipment of birds which contain the required
information. These preprinted bar codes or labels would contain the
group/lot ID required for NAIS. This assumption was made based on the
fact that contract growers and processors have high transaction volumes
and these entities will require sellers to have bar codes on the
identification papers to reduce transaction costs and human error.
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This cost was calculated by finding label costs via the internet and
multiplying by the cost of printing on a conventional printer. It was
assumed that the producer would print two labels per group sold: one
for the operator’s record and one for the buyer’s record. 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. This was then multiplied by the number of groups
to be sold to find the total bar code cost.

7.3.3 OTHER/FIXED CHARGE

The time needed to submit the group/lot ID numbers to a central
database and internet fees were considered here. To determine clerical
costs, the time submitting a group/Iot 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 (WPA), 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 group/lot information via an internet access point.
An internet charge of $50 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 was done for the cost of data
accumulators and software. Also, 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., poultry operators would likely use the
internet for other management or personal uses).
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7.3.4 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
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.

7.3.5 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 32.1% 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 a premises is
registered it will last for the life of the operation as well. However, many
producers will need to renew or modify their premises registration on a

131



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 $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 approximately $4.64 per operation annually in
current dollars.

7.3.6 INTEREST COSTS

Investments required for an animal ID system that have useful lives of
more than one year (e.g., computers, premises registration) were
annualized using an interest rate of 7.75%. Annual operating cost were
charged an interest cost at this same rate for the portion of the year a
producer’s money would be tied up.

7.4 POULTRY INDUSTRY SUMMARY

TABLES 7.2-7.4 REPORT FIXED COSTS RELATED TO DATA
recording and reporting that vary by operation size for layers, broilers,
and turkeys, respectively. 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. Tables 7.5-
7.7 report the fixed and variable costs related to data recording, storage,
and reporting by operation size for layers, broilers, and turkeys,
respectively. Variable costs are defined as costs that increase as the
number of groups increase. The variable costs reported in the top
portions of the tables are constant on a per lot basis across operation
sizes. It can be seen that there are large economies of size in the per lot
costs based on these assumptions, however, this is being driven by the
investment in computers, software, and internet charges which are very

high per lot for the small operations. Thus, in the final analysis, the data-
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related cost per lot was not allowed to exceed the cost associated with
one-half hour of clerical time plus data storage (approximately $7.39).
That is, it was assumed that poultry producers 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 tables 7.5-7.7 that exceed $7.39 are replaced with $7.39 in
the final analysis.

Table 7.8 summarizes the total costs, both as total dollars operation and
total cost per bird (layers, broilers, and turkeys) sold by type and size of
operation. For all three types of operations there are relatively large
economies of size in that the smallest operations have significantly higher
costs than the large operations. On average for the industry, costs per
bird are $0.0195, $0.0007, and $0.0020 for layers, broilers, and turkeys,
respectively. Thus, average industry costs are not particularly high, but
for the smallest operations that is not the case. Thus, there would be
much less incentive for small operations to adopt an animal (group)
identification system due to the diseconomies of size that exist.
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Table 7.2. Fixed Costs Related to Data Recording and Reporting for Layer Operations by Size of Operation.

Layers (average inventory of 20-weeks old or older layers)

400- 3,200- 10,000-  20,000- 50,000-
1-49 50-99 100-399 5 149 9999 19999 49999 99999 00000+
Data accumulator (computer)
Initial investment, $/operation $692 $692 $692 $692 $692 $692 $692 $692 $692
Ownership adjustment, % 12.0% 30.4% 48.7% 56.0% 63.4% 70.7% 78.0%  85.4% 92.7%
Adjusted investment, $/operation $609 $482 $355 $304 $254 $203 $152 $101 $51
Annual cost, $/operation $183 $145 $107 $91 $76 $61 $46 $30 $15
Percent to NAIS 50% 50% 50% 50% 50% 50% 50% 50% 50%
Annual cost, $/operation $91 $72 $53 $46 $38 $30 $23 $15 $8
Software
Initial investment, $/operation $400 $400 $400 $400 $400 $400 $400 $400 $400
Ownership adjustment, % 12.0% 30.4% 48.7% 56.0% 63.4% 70.7% 78.0% 85.4% 92.7%
Adjusted investment, $/operation $352 $279 $205 $176 $147 $117 $88 $59 $29
Annual cost, $/operation $106 $84 $62 $53 $44 $35 $26 $18 $9
Percent to NAIS 50% 50% 50% 50% 50% 50% 50% 50% 50%
Annual cost, $/operation $53 $42 $31 $26 $22 $18 $13 $9 $4
Internet
Initial investment, $/operation $600 $600 $600 $600 $600 $600 $600 $600 $600
Ownership adjustment, % 12.0% 30.4% 48.7% 56.0% 63.4% 70.7% 78.0%  85.4% 92.7%
Adjusted investment, $/operation $569 $450 $332 $284 $237 $189 $142 $95 $47
Annual cost, $/operation 50% 50% 50% 50% 50% 50% 50% 50% 50%
Percent to NAIS $284 $225 $166 $142 $118 $95 $71 $47 $24
Fixed data cost, $/operation $429 $339 $250 $214 $178 $143 $107 $71 $36
Premises registration
Annual cost, $/operation $5 $5 $5 $5 $5 $5 $5 $5 $5
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Table 7.3. Fixed Costs Related to Data Recording and Reporting for Broiler Operations by Size of Operation.

Broilers (annual broilers sold)

11999 2000-  16,000- 30,000- 60,000- 100,000- 200,000- 300,000- 500,000- 750,000
’ 15,999 29,999 59,999 99,999 199,999 299,999 499,999 749,000 +
Data accumulator (Computer)
Initial cost, $ $692 $692 $692 $692 $692 $692 $692 $692 $692 $692
Ownership adjustment, % 12% 30% 49% 71% 74% 78% 82% 85% 89% 93%
Adjusted investment, $/Operation $609 $482 $355 $203 $177 $152 $127 $101 $76 $51
Annual cost, $/Operation $183 $145 $107 $61 $53 $46 $38 $30 $23 $15
Percent to NAIS 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
NAIS cost, $/Operation $91 $72 $53 $30 $27 $23 $19 $15 $11 $8
Software
Initial cost, $ $400 $400 $400 $400 $400 $400 $400 $400 $400 $400
Ownership adjustment, % 12.0% 30.4% 48.7% 70.7% 74.4% 78.0% 81.7% 85.4% 89.0% 92.7%
Adjusted investment, $/Operation $352 $279 $205 $117 $103 $88 $73 $59 $44 $29
Annual cost, $/Operation $106 $84 $62 $35 $31 $26 $22 $18 $13 $9
Percent to NAIS 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
NAIS cost, $/Operation $53 $42 $31 $18 $15 $13 $11 $9 $7 $4
Internet
Annual cost $600 $600 $600 $600 $600 $600 $600 $600 $600 $600
Ownership adjustment 12.0% 30.4% 48.7% 70.7% 74.4% 78.0% 81.7% 85.4% 89.0% 92.7%
Annual cost, total $ $569 $450 $332 $189 $166 $142 $118 $95 $71 $47
Percent to NAIS 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
Annual cost, $ $284 $225 $166 $95 $83 $71 $59 $47 $35 $24
Fixed data cost, $/operation $429 $339 $250 $143 $125 $107 $89 $71 $53 $36
Premises Registration
Annual cost, §/operation $5 $5 $5 $5 $5 $5 $5 $5 $5 $5
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Table 7.4. Fixed Costs Related to Data Recording and Reporting for Turkey Operations by Size of Operation.

2,000-

Turkeys (annual turkeys sold)

8,000-

16,000-

30,000-

60,000-

1-1,999 7,999 15,999 29,999 59,999 99,999 100,000+
Data accumulator (Computer)
Initial cost, $ $692 $692 $692 $692 $692 $692 $692
Ownership adjustment, % 12.0% 49.0% 71.0% 76.5% 82.0%  87.5% 93.0%
Adjusted investment, $/Operation $609 $353 $201 $163 $125 $87 $48
Annual cost, $/Operation $183 $106 $60 $49 $37 $26 $15
Percent to NAIS 50% 50% 50% 50% 50% 50% 50%
NAIS cost, $/Operation $91 $53 $30 $24 $19 $13 $7
Software
Initial cost, $ $400 $400 $400 $400 $400 $400 $400
Ownership adjustment, % 12.0% 49.0% 71.0% 76.5% 82.0% 87.5% 93.0%
Adjusted investment, $/Operation $352 $204 $116 $94 $72 $50 $28
Annual cost, $/Operation $106 $61 $35 $28 $22 $15 $8
Percent to NAIS 50% 50% 50% 50% 50% 50% 50%
NAIS cost, $/Operation $53 $31 $17 $14 $11 $8 $4
Internet
Annual cost $600 $600 $600 $600 $600 $600 $600
Ownership adjustment 12.0% 49.0% 71.0% 76.5% 82.0% 87.5% 93.0%
Annual cost, total $ $569 $330 $187 $152 $116 $81 $45
Percent to NAIS 50% 50% 50% 50% 50% 50% 50%
Annual cost, $ $284 $165 $94 $76 $58 $40 $23
Fixed data cost, $/operation $429 $248 $141 $114 $88 $61 $34
Premises Registration
Annual cost, §/operation $5 $5 $5 $5 $5 $5 $5
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Table 7.5. Data Storage and Reporting Costs for Layer Operations by Size of Operation.

Layers (average inventory of 20-weeks old or older layers)
400- 3,200- 10,000- 20,000- 50,000-

1-49 50-99  100-399 3199 9999 19,999 49,999 99,999 100,000+
Cost, $/lot
Printing cost $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24
Data storage cost $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09
Clerical labor $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93
Total variable data cost, $/lot $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26
Software
Number of lots sold per year 1.0 1.0 1.0 4.0 5.8 5.6 10.8 27.2 38.9
Variable data cost, $/operation $4 $4 $4 $17 $25 $24 $46 $116 $166
Fixed data cost, $/operation $429 $339 $250 $214 $178 $143 $107 $71 $36
Total data cost, $/operation $433 $344 $254 $231 $203 $167 $153 $187 $201
Total data cost, $/lot* $433.00 $343.60 $254.20 $58.01 $35.27 $29.87 $14.21 $6.89 $5.18

* 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 7.6. Data Storage and Reporting Costs for Broiler Operations by Size of Operation.

Broilers (annual broilers sold)

2,000- 16,000- 30,000- 60,000- 100,000- 200,000- 300,000- 500,000-

1-1,999 15,999 29,999 59,999 99,999 199,999 299,999 499,999 749,000 750,000+
Cost, $/lot
Printing cost $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24
Data storage cost $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09
Clerical labor $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93
Total variable data cost, $/lot $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26
Software
Number of lots sold per year 6.5 6.5 6.5 6.5 6.5 7.5 12.2 19.0 29.7 61.6
Variable data cost, $/operation $28 $28 $28 $28 $28 $32 $52 $81 $127 $262
Fixed data cost, $/operation $429 $339 $250 $143 $125 $107 $89 $71 $53 $36
Total data cost, $/operation $457 $367 $278 $171 $153 $139 $141 $152 $180 $298
Total data cost, $/lot* $70.04 $56.32 $42.61 $26.16 $23.42 $18.48 $11.55 $8.01 $6.06 $4.84

*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 7.7. Data Storage and Reporting Costs for Turkey Operations by Size of Operation.

Turkeys (annual turkeys sold)
2,000- 8,000- 16,000- 30,000- 60,000-

1-1,999 7,999 15,999 29,999 59,999 99,999 100,000+
Cost, $/lot
Printing cost $0.24 $0.24 $0.24 $0.24 $0.24 $0.24 $0.24
Data storage cost $0.09 $0.09 $0.09 $0.09 $0.09 $0.09 $0.09
Clerical labor $3.93 $3.93 $3.93 $3.93 $3.93 $3.93 $3.93
Total variable data cost, $/lot $4.26 $4.26 $4.26 $4.26 $4.26 $4.26 $4.26
Software
Number of lots sold per year 2.3 2.3 2.3 2.3 4.3 7.4 23.1
Variable data cost, $/operation $10 $10 $10 $10 $18 $32 $98
Fixed data cost, $/operation $429 $248 $141 $114 $88 $61 $34
Total data cost, $/operation $439 $258 $151 $124 $106 $93 $133
Total data cost, $/lot* $189.85 $111.82 $65.42 $53.82 $24.61 $12.44 $5.74

*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 7.8. Summary of ID Costs for Poultry Operations by Type and Size of Operation

Layers (average inventory of 20-weeks old or older layers)

149 5099 0 ;‘1)89 3;29%% 11%%%% i%%%% ?3%%%% 100,000+ Total/Avg
Number of lots sold per year 1.0 1.0 1.0 4.0 5.8 5.6 10.8 27.2 38.9 147,217
Number of layers sold per year 6.3 22.8 57.9 399 2,878 5,575 10,757 27,173 194,267 128,031,003
Data-related costs* $7.39 $7.39 $7.39 $29.46  $42.54 $41.21 $79.50 $187.10 $201.15 $2,036,425
Premises registration costs $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $456,043
Total costs, $/operation $12.03 $12.03 $12.03 $34.10 $47.18 $45.85 $84.14 $191.74  $205.79 $2,492,469
Total costs, $/layer $1.9014 $0.5270 $0.2077 $0.0855 $0.0164 $0.0082 $0.0078 $0.0071  $0.0011 $0.0195

Broilers (annual broilers sold)
1-1.999 2,000- 16,000- 30,000- 60,000- 100,000- 200,000- 300,000- 500,000- 750,000 Total /Avg
’ 15,999 29,999 59,999 99,999 199,999 299,999 499,999 749,000 +
Number of lots sold per year 6.5 6.5 6.5 6.5 6.5 7.5 12.2 19.0 29.7 61.6 504,017
Number of broilers sold per year 105 7,073 21,459 44,443 79,716 150,525 244,502 380,835 594,087 1,231,727 8,500,313,357
Data-related costs* $48.17 $48.17 $48.17 $48.17 $48.17 $55.63 $90.36 $140.74  $180.02 $298.03 $5,911,451
Premises registration costs $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $148,463
Total costs, $/operation $52.81 $52.81 $52.81 $52.81 $52.81 $60.27 $95.00 $145.38 $184.66 $302.67 $6,059,914
Total costs, $/broiler $0.5008 $0.0075 $0.0025 $0.0012 $0.0007 $0.0004  $0.0004 $0.0004  $0.0003 $0.0002 $0.0007
Turkeys (annual turkeys sold)

11999 Tono 15999 29999 59999 9999 100000+ Total/Avg
Number of lots sold per year 2.3 2.3 2.3 2.3 4.3 7.4 23.1 41,548
Number of turkeys sold per year 38.9 4619 12,121 22,365 43,100 74,451 231,116 283,247,649
Data-related costs* $17.07 $17.07 $17.07 $17.07 $31.86 $55.03  $132.60 $521,342
Premises registration costs $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $4.64 $39,131
Total costs, $/operation $21.71  $21.71  $21.71 $21.71  $36.49 $59.67 $137.24 $560,473
Total costs, $/turkey $0.5589 $0.0047 $0.0018 $0.0010 $0.0008 $0.0008 $0.0006 $0.0020

* Based on minimum of $15/lot or Total data cost reported in tables 7.5-7.7 times the number of lots sold per year.
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Table 7.9 reports the total costs to the poultry industry by sector under
two of the three different scenarios: 1) premises registration only and 3)
full traceability ID system for various adoption rates. Scenario #2
(bookend only) is not reported here as it would be the same as the full
traceability scenario (#3) given the integration assumption (i.e.,
processors also are producers). 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.

The premises registration scenario (#1) reflects only costs associated with
registering premises (see Section 7.3.5 for a discussion about how
premises registration costs were estimated), which is significantly below
Scenario #3. However, it is also important to recognize that this
represents no animal or group/lot identification and no ability to trace
animal movements. Scenario #3 is the full traceability system costs given
different adoption rates.
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Table 7.9. Total Poultry 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
Layers $456,043 10% $64,364 $6,388
Broilers $148,463 20% $128,728 $13,785
Turkeys $39,131 30% $193,091 $27,677
TOTAL COST $643,638 40% $257,455 $70,125
50% $321,819 $150,181
60% $386,183 $233,730
70% $450,546 $322,351
80% $514,910 $420,178
90% $579,274 $531,137
100% $643,638 $643,638

Scenario #3 -- Full Traceability Animal ID System

Traceability Adoption Uniformly Lowest cost

Industry Segment Cost rate adopted adopted first
Layers $2,492,469 10% $911,286 $629,118
Broilers $6,059,914 20% $1,822,571 $1,283,803
Turkeys $560,473 30% $2,733,857 $2,020,954
TOTAL COST $9,112,856 40% $3,645,143 $2,829,849
50% $4,556,428 $3,734,503
60% $5,467,714 $4,703,411
70% $6,378,999 $5,719,316
80% $7,290,285 $6,841,228
90% $8,201,571 $7,976,271
100% $9,112,856 $9,112,856
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8. GOVERNMENT COST ESTIMATES

8.1 EXECUTIVE SUMMARY/CHAPTER OVERVIEW

THE PURPOSE OF THIS CHAPTER was to examine governmental
benefits and costs of NAIS. The chapter lays out findings regarding past
and future federal NAIS budgets and summarizes findings from
evaluations of select states. The data necessary to complete a robust
empirical analysis were not always available. With that constraint in
mind, this chapter provides: a) budgetary information on how NAIS funds
have been allocated and utilized, b) a summary of experienced and
potential governmental cost savings that may result from use of NAIS
resources in animal disease response and surveillance efforts, and c)
viewpoints and implications from animal ID coordinators in several key
US states regarding NAIS issues and associated costs. The NAIS program
is estimated to cost the federal governmental around $23.8 million to
$33.0 million and combined state governmental costs total $2.1 to $3.4
million annually. The NAIS program is also estimated to possibly reduce
bovine tuberculosis response costs of government animal health agencies
by approximately $300,000 annually. In addition to sample estimated
“direct cost savings,” NAIS is identified to provide the government with
an array of other “indirect benefits” that are difficult to empirically value.

8.2 FEDERAL GOVERNMENT ANALYSIS

8.2.1 HisToRrIicAL USDA NAIS BUDGETS

Our analysis of federal governmental expenditures on NAIS begins with a
tabulation of historical governmental expenditures directly appropriated
to the NAIS program. We obtained NAIS expenditure information from
three data sources: 1) USDA NAIS Business Plan (USDA, 2007e), 2) an
updated version (June 2008) of the USDA business plan provided by Mr.
Neil Hommerschmidt (USDA, 2008g), 3) and the US Government
Accountability Office report on NAIS (GAO, 2007). Collectively, these
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sources identify the total amount of funds available to NAIS and the NAIS
expenditures planned for fiscal years (FY) 2004 through 2009.
Furthermore, the actual expenditures incurred for fiscal years 2004
through 2007 were collected. This information is summarized in tables
8.1-8.3.

Over the time period of FY 2004 to FY 2008, approximately $127.7 million
was made available to USDA to implement NAIS (table 8.1). These funds
are typically sub-allocated in NAIS budgets across four primary activities:
1) Information Technology, 2) Cooperative Agreements, 3)
Communications and Outreach, and 4) Program Administration (USDA,
2008g). These four primary activities accounted for 14.4%, 51.2%, 9.9%,
and 24.5%, respectively, of the actual NAIS obligations between FY 2004
and FY 2007 (table 8.2). These actual obligation allocations closely reflect
the planned allocations of 18.1%, 50.5%, 7.7%, and 23.6%, respectively,
made for the FY 2004 — FY 2008 period (table 8.3). Actual expenditures
were less than planned expenditures over the FY 2004 — FY 2006 time
period. Any unobligated funds were carried over, per Congress
stipulation, and remained available to cover future NAIS expenditures
(USDA, 2008g). This is why actual expenditures in FY 2007 were able to
exceed planned expenditures by approximately $10.7 million.
Furthermore, Congressional permission to carry over unobligated funds
underlies USDA’s ability to have planned obligations in 2008 (totaling
$24.7 million) to exceed FY 2008 appropriations of $9.7 million (table
8.1).
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Table 8.1. Appropriated Funds Available to Implement NAIS.

Dollars in Thousands

Fiscal Year

2004
(CCC Funds)e 2005 2006 2007 2008 Total
Total Funds Available $18,793 $33,197 $33,007 $33,053 $9,683 $127,732
* Sources: USDA, 2008g
aCCC denotes Commodity Credit Corporation
Table 8.2. Actual NAIS Obligations.
Dollars in Thousands
Fiscal Year
2004 2005 2006 20072 Total % of
Total
Actual Obligations
Information Technology $1,829  $4,140 $2,466 $6,260 $14,695 14.4%
Cooperative Agreements $13,666 $12,936  $5,231 $20,311 $52,144  51.2%
Communications and
Outreach $2,134  $2,557 $2,422 $2,951 $10,064 9.9%
Program Administration $357  $3,948 $6,424 $14,264  $24,993 24.5%
Total $17,986 $23,581 $16,543 $43,786 $101,896

* Sources: USDA, 2008g.
aFY 2007 actual obligations are as of September 2007 (USDA, 2008g).
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Table 8.3. Planned NAIS Obligations.

Dollars in Thousands

Fiscal Year

% of Total 2008
2004 2005 2006 2007 Aig?fp_ Azgf)lp_ Appropriated Carry ngt(;?b
Funds Over?
Planned Obligations?
Information Technology $2,009 $6,858 $7,733  $5,224 $1,311  $23,135 18.1% $2,753 $4,064
Cooperative Agreements $14,357 $17,050 $13,882 $15,067 $4,182  $64,538 50.5% $8,787 $12,969
Communications and
Outreach $2,137 $3,474 $1,940 $1,940 $392 $9,883 7.7% $825 $1,217
Program Administration $290 $5,815 $9,452 $10,822 $3,797 $30,176 23.6% $2,635  $6,432
Total $18,793 $33,197 $33,007 $33,053 $9,682 $127,732 $15,000 $24,682

* Sources: USDA, 2008g

a 2008 Carry-Over Funds are planned expenditures using $15 million in unobligated funds from prior fiscal years (USDA, 2008c).
b 2008 Total planned obligations include both Appropriated Funds ($9.7 million) and carry over funds ($15 million) (USDA, 2008c).
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8.2.2 FUTURE USDA NAIS BUDGETS

Table 8.4 shows three alternative future NAIS budgets. The first budget
(columns 2 & 3) presents USDA’s current budget plan for fiscal year 2009
(USDA, 2008g). This budget forecasts total expenditures of $24.1 million
will be available. Allocations across the four primary budget activity
categories are similar to actual expenditures over the FY 2004 — FY 2007
period, with small reductions (increases) in relative funding of
cooperative agreements (program management).

As shown in table 8.1, the NAIS program was provided approximately $33
million in FY 2005 — 2007. As a comparison to the current forecast
provided by USDA, which assumes a $24.1 million budget, table 8.4
(columns 4 & 5) also presents a budget assuming $33 million are available
with allocations made consistent with actual expenditures incurred
during the FY 2004 — FY 2007 time period (table 8.2).

As a final budget forecast, table 8.4 (columns 6 & 7) also provides a
budget reflective of USDA plans to have NAIS information infrastructure
(IT) in a “maintenance phase” by FY 2010 (USDA, 2008g). This will reduce
expected IT expenditures to approximately $2 million per year (USDA,
2008g). Given these IT savings, table 8.4 presents a potential future
budget of $23.8 million. Allocations to the three other core programs
(Cooperative Agreement, Communications and Outreach, and Program
Administration) reflect the average expenditures incurred during FY 2004
— 2007 (table 8.2).

It would be advantageous to forecast future federal NAIS budgets for
alternative levels of NAIS adoption and goals. For instance, it would be
useful to develop and compare NAIS budgets conditional on achieving
30%, 70%, or 90% registration of the nation’s premises. However,
sufficient budgetary information necessary to accurately generate these
differential forecasts is simply not available at this time. Accordingly, we
note that this is a subject that should be addressed in future research as a
valuable area of focus given ongoing modification of NAIS goals and areas
of focus.
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Table 8.4. USDA NAIS Future Fiscal Year Planned and Forecasted Expenditures.

Dollars in Thousands

$33 $23.8

Planned Program million million
Expenditures FY 2009z % of Total budget? % of Total budget ¢ % of Total
Information Technology $3,500 14.5% $4,759 14.4% $2,000 8.4%
Cooperative Agreements $10,575 43.8% $16,887 51.2% $13,036 54.8%
Communications and
Outreach $800 3.3% $3,259 9.9% $2,516 10.6%
Program Administration $9,269 38.4% $8,094 24.5% $6,248 26.3%

Total $24,144 $33,000 $23,800

aFY 2009 planned expenditures were obtained from USDA (USDA, 2008g).

b Forecasted budget of $33 million reflects USDA's forecasts as of December 2007 (USDA, 2007¢).
¢ Forecasted budget of $23.8 million reflects potential reduction in Information Technology expenditures (USDA, 2008g and author calculations).
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8.2.3 GOVERNMENTAL COSTS OF DISEASE RESPONSE AND
SURVEILLANCE

Careful examination of the costs incurred by governmental agencies in
responding to animal disease events is critical in assessing the potential
cost savings that NAIS may provide. That is, resources available through
implementation of NAIS may be useful in governmental response or
surveillance of animal diseases. Since associated response and
surveillance are not a component of NAIS budgets (and hence do not fit
into the preceding discussions), a separate analysis is warranted.

This animal disease response and surveillance costs section of our
analysis is comprised of three main components. The first briefly
highlights the magnitudes of select past animal disease events to provide
some scope to the governmental costs at discussion. Subsequently, we
overview the potential cost savings that may be experienced by
leveraging NAIS resources with a new software application developed by
APHIS for on-farm disease testing and reporting. Finally, we summarize
how differences in governmental costs incurred following a range of
hypothetical, simulated animal disease events characterized by varied
levels of traceability capabilities should be evaluated in future research
and why this was not conducted in our analysis.

8.2.3.1 ScOPE oF COSTS

It has been well documented that federal government expenditures can
be substantial when responding to domestic animal disease events.
While multiple events are provided by the literature, a select sample is
highlighted in table 8.5. Table 8.5 documents the diversity in magnitude,
duration, geographical location, and disease type that likely require
governmental animal health agency responses.

Bovine tuberculosis (TB) is one endemic disease that has had ongoing
concerns in the United States. Since 2002, detections of bovine TB in six
different states (Arizona, California, Michigan, Minnesota, New Mexico,
and Texas) have required the destruction of over 25,000 cattle and
corresponding USDA owner indemnification and control expenses of over
$130 million (USDA, 2007i). Moreover, since 2004 USDA has tested over
787,000 animals for bovine TB (USDA, 2007i). As evidence of state
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governmental cost magnitudes; in addition to federal expenditures, the
state of Minnesota has spent approximately $1.4 million on TB control
and eradication efforts since 2006 (Radintz, 2008).

In addition to bovine TB, USDA-APHIS conducts an ongoing bovine
brucellosis eradication program. While the national herd prevalence rate
is rather low (0.0001% in fiscal year 2007), APHIS routinely tests a
significant number of animals. For instance, in 2007, APHIS tested
835,200 head on farms or ranches, in addition to an estimated 7.995
million head tested as part of the Market Cattle Identification (MCI)
program (USDA, 2007j). While some select aggregated cost estimates are
available (i.e., $138.9 million in Federal eradication efforts corresponding
to the noted Exotic Newcastle event in table 8.5), information at a more
allocated (e.g., salary, travel, and indemnification allocations) level of
detail is difficult, if not impossible to find. Moreover, multiple USDA-
APHIS reports (USDA 2004, 2006c, 2007e, 2008k) have documented the
mixed success in the ability to quickly (if at all) identify critical animals
and herds in responding to disease events. For instance, despite a 48-day
investigation, APHIS was not able to identify the herd of origin in the
2006 BSE response in Alabama (USDA 2006b, 2008g). This is particularly
important for our assessment of NAIS costs and benefits as one
significant potential benefit that NAIS may provide is: a) an increase in
the likelihood of identifying critical animals/herds and b) a reduction in
governmental costs in responding to animal diseases. To thoroughly
appraise these potential cost savings, solid estimates are needed of
incurred governmental expenditures over a range of disease types and
scopes that are further characterized by inherent differences in the
traceability capabilities available in each response. Unfortunately, this
detailed historical information simply was not available for this analysis.

Detailed government animal health emergency response cost
information is generally not available for two primary reasons. First,
traditionally the core priority of governmental responses to animal
diseases is containment and eradication, not detailed record-keeping of
associated resources used to arrest the disease. While this makes sense,
there is certainly value as well in more thorough record-keeping of
expenditures and corresponding results during a disease investigation.
Second, there is not sufficient historical frequency, nor diversity of
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events, to facilitate a “detailed, real-world evaluation” of how even
aggregate-level governmental expenditures vary when different levels of
traceability capabilities are present and utilized.

8.2.3.2 MOBILE INFORMATION MANAGEMENT (MIM) CosT
SAVINGS

A benefit offered by NAIS is a reduction in governmental expenditures
associated with animal disease eradication as well as surveillance and
testing. We evaluated the potential governmental costs savings at the
individual herd level in on-going animal health surveillance programs.
Namely, we examined the relative cost differences of conducting animal
surveillance activities using technology making use of NAIS resources
with surveillance activities not utilizing technology that leverages NAIS
resources. One such technology is the Mobile Information Management
(MIM) system supported by APHIS. MIM was originally developed by the
Michigan Department of Agriculture (under the name of RegTest) to
assist with the state’s bovine TB surveillance and eradication efforts
(Munger, 2008a). While additional details and visual depictions on the
MIM system and its operations are available in Munger (2008a) and Baca
(2007), we succinctly note here that MIM is a PDA (personal digital
assistant) based application that utilizes RFID (radio frequency
identification) or barcode technologies to increase the efficiency and
accuracy of bovine TB testing.
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Table 8.5. History of Select Government Animal Disease Responses.

Initiation
Species  Event Year Notes* Source
Cattle  BSE - Alabama 2006 Investigation of 37 farms took 48 days. USDA, 2008g
Cattle  BSE - Texas 2005 Investigation of 1,919 animals (8 herds) lasted 61 days. USDA, 2008g
Cattle  BSE - Washington 2003 255 animals from 10 premises were destroyed; investigation of = USDA, 2008g
over 75,000 animals (189 herds) took 46 days
Cattle  TB - California 2008 Tested over 150,000 animals (105 herds) Bennett et al. (2008)
Cattle TB - New Mexico 2007 Tested 20,150 animals (16 herds); 14 State & Federal personnel; USDA, 2008g
$35 million in Federal funds allocated for indemnification
Cattle ~ TB - Minnesota 2005 Over 3,500 animals have been depopulated; USDA has incurred ~ USDA, 2008g
over $5 million costs ($3.9 million in indemnities)
Cattle TB - California 2002 875,616 animals (687 herds) tested; 13,000 animals USDA, 2008g
depopulated
Poultry Exotic New Castle 2002 2,700 infected premises; nearly 4.5 million birds were CNA Corporation (2004)

- California,

Nevada, Arizona,

Texas, New
Mexico

euthanized; peak eradication response consisted of 1,600
personnel; total investigation period of 350 days; Federal
eradication effort expenses of $138.9 million

USDA, 2008g

* Amounts noted are projections/estimates directly obtained from the sources indicated.
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Use of the MIM system requires a PDA, RFID wand for animal scanning,
and Bluetooth capabilities (Munger, 2008b). Combined, this system
allows for disease surveillance to be conducted in an electronic manner.
Munger indicates that MIM results in fewer testing errors as the software
replaces the need for manually reading and recording data. Moreover,
Munger advocates that, while economies of scale may exist in the direct
cost saving justification for using MIM, data quality resulting from use of
MIM is enhanced regardless of the evaluated herd size. Since the MIM
system is currently in use for bovine TB testing in several states including
Michigan, Minnesota, and New Mexico, we attempted to obtain
additional feedback on the benefits MIM provides from practitioners in
these states. Feedback was obtained from three different sources: 1) a
weekly status report from Ray Scheierl (State of Minnesota), 2) a direct
cost analysis of MIM from Diana Darnell (USDA-APHIS), and 3) email
correspondence between Diana Darnell (USDA-APHIS) and three MIM
users in Michigan.

On July 24, 2008, Ray Scheierl (State of Minnesota) submitted a report to
APHIS following the state of Minnesota’s first week of using the MIM
system in its TB surveillance efforts. The report estimates the start-up
cost of each MIM system to be $3,500 ($850 for a RFID wand reader,
$2,500 for a PDA, and SO for the MIM software provided by APHIS).
According to Scheierl’s calculations, use of MIM pays for itself in the form
of TB test cost savings after use on 1,800 animals. The cost savings
underlying MIM’s use originate from observed reductions in both
veterinarian time (valued at $70/hour) and data entry personnel time
(valued at $30/hour) required in test reporting as data entry and results
reporting are automated by MIM (Scheierl, 2008). Scheierl also notes
that in addition to cost savings of labor reductions, MIM provides indirect
value in a reduction in data errors (electronic vs. manual entry) and
duration of production interruption imposed on producers of herds being
tested.
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More specifically, Scheierl estimates that the time of testing on day 2 of a
herd’s evaluation is reduced by 10-20% relative to TB testing without the
MIM system.12 While these “indirect benefits” of data quality and on-
farm production interruption are difficult to empirically estimate, they
certainly are noteworthy. As additional evidence that the MIM system
provides net benefits to those with MIM experience, Scheierl noted that
the state of Minnesota is equipping 10 state veterinarians with the
PDA/RFID wand/MIM software systems to conduct the 40,000 TB tests
anticipated to be necessary by December 2008.

In addition to the analysis by Ray Scheierl, we obtained an analysis from
Diana Darnell (USDA-APHIS). Darnell’s analysis was based upon a herd of
3,692 animals that was tested in Michigan in July of 2008 (Darnell, 2008).
The National TB MIMS software was used in conducting the TB tests.
Comparable manual time of testing calculations was obtained by a survey
Darnell conducted of animal health technicians and field veterinarians.
Using the assumptions proposed by Darnell (2008), table 8.6 suggests
using the MIMS software in a TB test of approximately 3,700 animals
results in cost savings of approximately $9,000 (or approximately
$2.44/head).”

Finally, we supplement the information provided by Scheierl and Darnell
by correspondence Darnell has had with Michigan TB test practitioners.
Commentary by both Dr. Tom Flynn (USDA-APHIS) and Dr. Dan Robb
(Michigan Department of Agriculture) suggests that there is economies of
size to the TB cost savings provided by MIM. In particular, Flynn indicates
no time savings in creation of TB test charts in herds with less than 20
head while use of MIM on a 100-head herd may reduce test chart
creation time from 1 hour (manual) to 15 minutes (MIM). Robb suggests
that test charts for 50- and 100-head herds may be conducted 1 and 2.5
hours quicker, respectively, by using MIM. This suggests that not only is
there economies of size to MIM’s cost savings, but that these cost savings
occur at an increasing rate. This corresponds with Robb’s proposition

"2 1t is worth briefly noting that TB tests typically involve injecting each individual
animal initially (day 1) and returning to the herd in question three days later to evaluate
and diagnose each individual animal. As such, electronic entry of information on day one
may provide benefits in the return visit three days later.

" The actual amounts deviate slightly from Darnell’s original calculations due to
rounding differences.
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that test chart creation with MIM takes about 15 minutes regardless of
herd size, while manual test chart creation is directly a function of herd
size. In addition to the suggested test chart creation time savings, both
Flynn and Robb confirmed Scheierl and Munger’s points regarding
additional benefits provided by MIM in the form of notable data entry
error reduction. For instance, Flynn noted that MIM prevents
occurrences of a specific experience he had where in evaluating the test
chart of a 1,000 head herd, he spent over 1 week correcting mistakes
from manual data entry. Regarding accuracy, Robb suggests that using
elD tags has increased accuracy of testing from an error rate of 5-10% in
reading metal tags to an error rate of about 1% in using elD tags.
Moreover, Robb noted that the level of specificity required in federal
paperwork accompanying the depopulation is better met and with more
confidence when using the MIM system.

Also note that MIM may further reduce cost of testing in situations where
the same herd is repeatedly tested as the information from prior tests is
available and the herd is already partially (net of reasonable tag loss and
herd turnover rates) tagged with RFID ear tags. An example situation is
the annual whole herd testing of all animals 12 months of age or older
conducted of Michigan producers operating in the MA (Modified
Accredited) Zone (MDA, 2006). Discussions with Munger and Scheierl
suggest that MIM may provide additional cost savings in these scenarios.
That is, the above discussion primarily stems from cost savings gained on
the second day of TB testing. In cases of repeated testing of a same herd,
additional cost savings on both test days may be experienced. Moreover,
Scheierl notes that having a test chart electronically created based upon
prior testing of a given herd not only reduced the time of testing a herd,
it also enhances the testing procedure quality as specific animals now
have to be accounted for.

Our analysis was unable to identify any comprehensive efforts to assess
the benefits that MIM may provide at a more aggregated level. The
above information obtained from Scheierl, Darnell, Flynn, and Robb is
certainly a useful first-step that supports the use of MIM. However, in
the future we encourage a more through attempt by animal health
officials to conduct analysis similar to that of Darnell’s study of one 3,692
head dairy that would better enable a rigorous examination of cost
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savings experienced for herds of different sizes. This seems particularly
relevant as APHIS is considering development of equivalent MIM
software packages for other surveillance activities including
Pseudorabies, Avian Influenza, and Johne’s disease (Baca, 2007).

Nonetheless, for purposes of developing an estimate based upon the
current state of knowledge noted above, we believe that use of an
automated system like MIM may save the government approximately
$1.50 for each TB tested animal. Coupling this estimate with the fact that
in recent years approximately 200,000 animals have been TB tested
annually (USDA, 2007i), produces a total, annual cost savings estimate of
$300,000. Given that MIM appears to work most efficiently with NAIS
resources already in place, this can be used as an approximation of the
reduction in annual TB testing expenditures afforded by NAIS.

This procedure likely underestimates the cost savings provided by NAIS.
For instance, APHIS is considering expansion of MIM to other surveillance
programs. As MIM is expanded, the cost savings noted above will be
enhanced. Moreover, while not a “direct governmental costs,” NAIS and
associated use of programs like MIM may provide “indirect benefits” in
the form of more content and compliant producers as testing procedures
are shorter in duration and likely more tolerable to producers.

8.2.3.3 SIMULATED ANIMAL DISEASE EVENTS

In addition to the cost savings of surveillance efforts, NAIS may provide a
reduction in governmental expenditures associated with animal disease
control and eradication. When this project was initiated, we anticipated
using an epidemiological disease spread model to provide associated
insights on the cost savings of alternative traceability capabilities.
Unfortunately, models available to use were parameterized only for small
geographical regions and a limited number of diseases. Accordingly, we
were not able to obtain national estimates of government costs
associated with mitigating a contagious disease outbreak with or without
the impact of animal ID and tracing on such government costs. As such,
we strongly encourage future research to use epidemiological disease
spread models once data for animal populations and densities are

156



adequately specified for broader, more national consideration of
potential animal disease events.

While these limitations unfortunately prohibit current empirical
estimation of the benefits NAIS provides in reducing government costs
following different animal disease events, a couple points are
worthwhile. Namely, by definition, any system that provides additional
information on the location of farms (e.g., premises registration) and the
movement of animals (e.g., animal tracking) will enhance governmental
disease response. That is, NAIS provides benefits in this manner and we
leave it to future research, enabled by better data and model capabilities;
to empirically estimate these benefits for potential animal disease
events. As such, our analysis under-estimates the government benefits, in
the form of cost savings, provided by NAIS.
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Table 8.6. TB Test Costs Comparisons: MIM vs. Manual*

MIMS TB Testing Manual TB Testing
Costs Notes Costs Notes
Animal ID & Data Collection
On Injection Day $1,429 (7.5 hours for 6 AHTs) $4,572 (12 hours for 12 AHTs)
On Read Day $1,048 (5.5 hours for 6 AHTS) $4,572 (12 hours for 12 AHTSs)
-- 3 teams of 2 people (1 runs PDA, 1 -- 6 teams of 2 people (1 writes down
scan and read tags) data, 1 manually reads tags)
Test Chart Creation
$16 .(0.5 hour for.l AHT to download herd $2,096 (66 hours for 1 AHT)
inventory on injection day)
$32 (1 hour for 1 AHT to reload PDA with $100 (2 hours for 1V for error
data prior to re-read day) checking/signing)
$50 (1 hour for V to check errors, sign
chart)
$48 (1.5 hours for AHT to merge PDA data,
error check, print charts)
Data Entry into FAIR $3 (5 minutes for 1 AHT) $288 (21 hours for 1 DE)
Total Costs: $2,624 $11,627
Cost Savings of
MIM**: $9,003

Source: Darnell (2008)

* Assumptions: Veterinarian (V), Animal Health Technician (AHT), and Data Entry (DE) wages are $50/hr, $31.75/hr, and $13.75/hr, respectively.

Manual test chart writing takes 1.5 hours per 100 animals, error-checking and correction of 3,700 animal test chart takes 10 hours,

and Data Entry clerk manually enters animals at a rate of 180/hour.
** Values slightly differ due to rounding in Darnell (2008).
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8.3 STATE GOVERNMENT ANALYSIS

8.3.1 MICHIGAN’S EXPERIENCE

Given the state of Michigan’s status as the only US state with a
mandatory individual animal identification program in operation,
Michigan provides a good model to initially evaluate in developing
estimates of state expenditures associated with NAIS adoption.
Furthermore, between January 1, 2000 and June 1, 2006 over 18,000
herds and 1,191,063 animals (average tested herd size of approximately
66 head) were TB tested in Michigan (MDA, 2006). Accordingly, in
October 2007 members of our research team visited with personnel at
the Michigan Department of Agriculture (MDA) as well as producers and
auction market managers throughout Michigan. The Animal Industry
Division of MDA is responsible for the state’s animal identification
program. The research team held discussions with key MDA personnel
including Kevin Kirk (MDA Director’s Special Assistant) and Roberta Bailey
(MDA accountant) to obtain detailed information regarding expenditures
the state has incurred in administering its animal identification program.
Bailey provided the research team with detailed summaries of the
Michigan Department of Agriculture Animal Identification Program
expenditures for fiscal years 2006 and 2007.

These expenditures are shown in table 8.7 and segmented into five
categories. Consistent with their name, the Payroll, Travel, and
Materials, Brochures, and Supplies categories encompass all salary and
benefit; travel; and materials, brochures, and supplies expenditures,
respectively. The Equipment category includes expenditures incurred in
purchasing RFID reading equipment for locations of public animal
transactions including auction markets and slaughterhouses. These
expenses were incurred in implementing the state-wide program, as
Michigan subsidized building the state’s infrastructure to expedite the
implementation process. The Grants category is directly associated with
bills the state has received from Holstein Association USA, Inc. (HAUI).
The state of Michigan currently uses HAUI to process all RFID transaction
reads, to obtain RFID tags (Michigan provided 100% of the tags needed in
the state’s tuberculosis zone (north-east region) free-of-charge, but
required producers outside of this zone to purchase their own tags), and
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to provide the state with weekly summary reports on the number of RFID
reads made in each market. As shown in table 8.7, the majority
(approximately 80%) of total funds in fiscal years 2006 and 2007 were
allocated to Payroll and Grants.

Revenue used to cover these expenditures came from two sources:
Federal Funds and Michigan Ag Equine Funds. As shown in table 8.7,
Federal Funds covered $191,498 and $226,385 (35% - 40% of total
expenditures) of MDA’s expenditures in fiscal years 2006 and 2007,
respectively. The remaining funds (60% - 65%) were covered by revenue
allocated to MDA from the state’s Ag Equine Funds, which is a resource
the state obtains from horse race track revenues.

The preceding paragraphs summarized experiences incurred by Michigan
in the most recent two complete fiscal years. In order to project future
expenditures for the state, a number of key assumptions must be made
including:

e Payroll expenditures will remain the same in future years as no
adjustments in staff capacity are anticipated.

e Travel expenditures will remain the same in future years as no
adjustments are anticipated.

e Materials, supplies, phone charges, etc. will reduce to an average
of $30,000 in futures years. This reduction is based on the
assumption that most advertising, promotional, informative flyers
and other materials are primarily “up-front” expenditures that will
be reduced in frequency and quantity in future years.

e Equipment expenses will be SO in future years. This assumes that
future upgrades and maintenance of RFID reading equipment will
be the responsibility of owners at those facilities (an assumption
consistent with the direct cost estimates for individual industry
segments presented in Sections 4-7 of this report).

e Holstein Association USA, Inc. (HAUI) expenditures will be reduced
to an estimate of $6,300 per month. Over the three-month
period of March, April, and June in 2007 these expenses averaged
$21,052. However, approximately 70% of these expenses were
for RFID tag purchases, shipping of these products, site
inspections, and tag order processing fees. All of these expenses
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were initially incurred by MDA to facilitate implementation of the
program. The assumption of $6,300/month is based on an
estimate of future expenditures being 30% of previous values and
that future RFID purchases and related HAUI expenses will be the
responsibility of cattle owners, regardless of their TB-zone status
(an assumption consistent with the direct cost estimates for
individual industry segments presented in Sections 4-7 of this
report).

Based upon these assumptions and corresponding discussions with MDA
personnel, projections were made regarding future expenditures of the
Michigan Department of Agriculture Animal Identification Program.
Table 8.8 shows a summary of these projections. The total annual
expenditure ($287,833) is forecasted to be approximately 51% - 53% of
the totals realized in fiscal years 2006 and 2007. Furthermore, cost
sharing of the state’s expenditures with federal sources is assumed to
stop in future projections. This assumption can be reversed if NAIS
cooperative agreements are assumed to persist into the future; in which
case, it seems the best forecast given current information would be for
federal and state sources to each contribute approximately 50% of
funding consistent with fiscal years 2006 and 2007.

The final analysis we conducted of MDA Animal Identification Program
expenditures was to identify how these expenditures were allocated
across the three core NAIS components of Premises Identification, Animal
Identification Systems, and Animal Movement Data Access. These
allocations are based primarily on an analysis of historical budgets (fiscal
years 2006 and 2007) and consultation with MDA personnel. Table 8.9
shows a summary of these allocations based on actual fiscal year 2006
and 2007 expenditures. A general observation is that a significant
portion of expenditures in each of the five budget sub-categories were
occurred in efforts associated with premises registration and/or animal
identification systems. To project future 2008 and onward allocations,
we consulted further with MDA personnel and utilized expected future
expenditures in table 8.8 allocated them across NAIS components. Table
8.10 presents a summary of these allocations (in 2007 dollars). Relative
to fiscal years 2006 and 2007 (table 8.9), a notably higher proportion of
expenditures are expected to be incurred in activities regarding animal
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identification systems and/or animal movement data access. This
anticipation is consistent with the notion that as more premises are
registered, fewer resources will be needed for premises registration and
may be reallocated to animal identification systems or animal movement

data access activities.
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Table 8.7. Michigan Dept. of Agriculture Animal Identification Program Expenditures: Fiscal Years 2006 and 2007.

FY 2006 FY 2007
% Paid By % Paid By
Total % Paid By Federal Total % Paid By Federal
Description Expenditure MI Funds Funds Expenditure MI Funds Funds
Payroll $260,485 53% 47% $231,275 38% 62%
Travel $5,899 27% 73% $5,407 38% 62%
Materials, Brochures, Supplies $87,453 44% 56% $67,263 31% 69%
Equipment $18,472 14% 86% $27,077 35% 65%
Grants $168,970 100% 0% $231,493 93% 7%
Totals $541,279 $349,780 $191,498 $562,515 $336,129 $226,385

Table 8.8. Projected Future MDA Animal Identification Program Expenditures.

Projected Annual Expenditures

Description % Paid
% of FY 2006 % Paid By

Total & 2007 By MI Federal

Expenditure = Expenditures  Funds Funds
Payroll $245,880 100% 100% 0%
Travel $5,653 100% 100% 0%
Materials, Brochures, Supplies $30,000 NA 100% 0%
Equipment $0 0% 100% 0%
Grants $6,300 30% 100% 0%

Totals $287,833
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Table 8.9. Allocation of MDA Animal Identification Program Expenditures (2006-2007) by
NAIS Component.

% to Premises % to .A.nimlal % to Animal
o Registration Identification Movement Data
Description Systems Access
Payroll 35% 60% 5%
Travel 15% 80% 5%
Materials, Brochures, Supplies 45% 50% 5%
Equipment 5% 75% 20%
Grants 15% 75% 10%

Table 8.10. Allocation of Future MDA Animal Identification Program Expenditures by NAIS
Component.

% to Premises % to Animal % to Animal
o Registration Identification Movement Data
Description Systems Access
Payroll 15% 30% 55%
Travel 0% 45% 55%
Materials, Brochures, Supplies 10% 20% 70%
Equipment 5% 50% 45%
Grants 10% 45% 45%
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8.3.2 OTHER STATES

In addition to the insights provided by examining the state of Michigan,
information was also gathered from other states. In particular, given
time and resource constraints prohibiting a thorough evaluation of each
individual state, we visited with key personnel in twelve other states
(Arkansas, Colorado, Idaho, Indiana, lowa, Kansas, Minnesota, North
Carolina, Oklahoma, Tennessee, Texas, and Wisconsin). These states
were identified to both cover a geographic spectrum of states while also
including multiple states ranking in the top 5 regarding cattle (Texas,
Oklahoma, Kansas), swine (lowa, North Carolina, Minnesota, Indiana),
and broiler/turkey (Minnesota, North Carolina, Arkansas) inventories as
recorded by USDA-NASS (2008e).

Contacts at each of these states were interviewed with two main goals in
mind. The first goal was to obtain budget information regarding
historical expenditures incurred in each state associated with
implementation of NAIS. The second goal was to assess benefits that
each state may have realized by their participation in NAIS. This
information was obtained by phone and email interviews with key
personnel, the names and associations of individual contacts interviewed
are provided in Appendix A8.1.

Notable variation was identified in the ability of individual states to
provide historical expenditure information that conveyed how each
year’s budget was allocated across key categories such as personnel,
travel, and contractual arrangement. Moreover, there was limited ability
to provide budgets allocating expenditures across the three NAIS
components (Premises Identification, Animal Identification Systems, and
Animal Movement Data Access). This, in combination with the confirmed
diversity in state-specific issues, resources, and constraints lead us to
purposely avoid making any empirical assessment of the “representative
state” regarding cost and benefits of NAIS. Moreover, discussions with all
contacted states (with the notable exception of Wisconsin) revealed
significant reliance on USDA cooperative agreements to fund state-level
NAIS activities. In particular, the majority of contacted states noted that,
besides those used in recent years to meet USDA cost share
requirements, no additional in-state resources have historically been
available to conduct NAIS-related activities. This point is especially

165



important for three reasons. First, future decision makers need to be
aware of the dependency of state-level NAIS activities on availability of
federal NAIS funds. Second, this confirms that the experience in
Michigan is not representative of many other states.'* Third, this point
suggests that when assessing governmental cost of the national NAIS
program, it is reasonable to base much of that analysis on federal
government expenditures. One of the core components of past federal
NAIS budgets (see tables 8.2 and 8.3 above) has been cooperative
agreements. ldentification of nearly complete reliance of individual
states on cooperative agreement funding leads us to focus on federal
governmental budgets and infer implications for states from federal
budgets. In this spirit, tables 8.11-8.14 present a summary of premises
registration rates (a core focus of most cooperative agreements to date),
cooperative agreement amounts, and expenditures to-date for each of
the 50 states.

Tables 8.11 and 8.12 provide information regarding the overall success of
the NAIS program since 2004 in registering premises. Between January
2005 and August 2008, there have been a total of 453,856 premises
registered, representing about 33.8% of premises. Table 8.12 reveals
that, as of August 2008, 12 states have over 50% of premises registered,
10 have 25-50%, and 28 states have fewer than 25% of their premises
registered. This documents the wide range in success to date of states
(characterized by diverse geographic, economic, livestock inventory, and
other factors) registering premises. *>

Returning our discussion to cooperative agreement budgets, we observe
in table 8.13 that federal support of efforts in individual states has varied
both within and across states over the analyzed 2004-2008 period. More
specifically, every year except FY 2006 is characterized by a range of SO to
over $750,000 allocations across states. Moreover, awards allocated
within individual states including Colorado, Idaho, Kansas, and Texas have

" That is MI is less (+/- 50%) reliant on federal funding than most other states (+/-80%).
This is not to suggest valuable inferences cannot be obtained by examining Michigan.
Rather this suggests that caution should be exerted in generalizing Michigan’s
experiences to other states.

"> We thank a reviewer for noting that more narrowly examining the array of factors
leading to differential premises registrations and associated NAIS costs experienced to
date was beyond the focus of this national cost-benefit study, but is worthy of future
research.
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varied by over $800,000 over the 2004-2008 period. This variation was
noted in our discussions with key personnel in other states. Namely,
multiple personnel suggested that volatility in year-to-year NAIS funding
allocations to their state has resulted in ongoing adjustments in
personnel that have deviated resources from their intended purpose of
enhancing premises registration rates.

Forecasts of state government expenses associated with NAIS can also be
developed using information in table 8 13. In particular, recall previous
points that most states are heavily dependent on federal NAIS
cooperative agreement funding. Given the recent requirement for 20%
matching of state funds for every dollar provided federally in cooperative
agreements (USDA, 2008g), we can estimate the future costs to individual
state governments by assuming: a) the 20% matching requirement is
sustained, b) total funding of future NAIS cooperative agreements are
consistent with the three alternatives presented previously in table 8.4,
and c) allocations to individual states are made consistent with those
experienced over the FY 2004-2008 period as shown in table 8.13.
Combined, this generates the alternative forecasts summarized in table
8.15.

Table 8.15 suggests that this forecasting procedure results in total state
governmental expenditures ranging from $2.1 to $3.4 million dollars and
average expenditures across the 50 states ranging from approximately
$42,300 to $67,549 depending on whether $10.575 or $16.887 million
dollars are made available in federal cooperative agreement funds.
Moreover, table 8.15 implies notable differences across states in
forecasts expenditures. For instance, while Delaware and Rhode Island
are forecasted to experience no expenditures, Texas, California,
Nebraska, and Oklahoma are forecasted to have expenditures
consistently in excess of $100,000.

It may seem appropriate at first glance to use the information provided in
tables 8.11-8.14 to answer questions such as “on average, how many
premises have been registered for each additional dollar of cooperative
agreement expenditures?” However, we purposely do not make such
calculations as we deem them as inappropriate. That is, cooperative
agreements were engaged in by both federal and state parties with more
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than just premises registration enhancement goals. Given the current
absence of additional, detailed budget allocation information on every
single cooperative agreement (for each state and each year), one can not
accurately assess things like “the national, premises weighted-average
cost of each additional registration.” That is, an attempt based upon the
information available (mainly in tables 8.11-8.14) would only generate an
“exaggerated upper-bound” estimate of premises registration results
from cooperative agreement expenditures as it would over estimate
appropriate costs. Moreover, we attempt to more directly assess this in
a survey of state ID coordinators discussed in the next section of this
report.

168



Table 8.11. History of Premises Registrations in Each State.

Estimated
Number of  Jan. Aug. Jan. Aug. Jan. Aug. Jan. Aug.

State Premises 2005 2005 2006 2006 2007 2007 2008 2008

Alabama 35,538 125 1,007 1,417 2,385 3,125 4,909 6,501 8,484
Alaska 354 0 2 2 3 41 60 86 111
Arizona 5,170 6 103 172 510 524 617 887 1,049
Arkansas 37,614 0 1,614 4,467 6,284 6,912 7,516 7,573 7,741
California 32,500 0 1,202 1,768 3,325 4,365 5,262 5,682 6,320
Colorado 22,951 46 493 920 5,355 5,569 6,511 6,769 7,583
Connecticut 2,539 0 0 0 0 16 18 19 44
Delaware 1,553 0 74 74 494 651 651 652 652
Florida 28,731 19 835 1,655 3,099 3,735 4,065 4,611 4,923
Georgia 35,431 0 533 857 2,203 2,491 3,980 4,093 4,270
Hawaii 1,391 0 9 72 214 282 291 323 358
Idaho 18,754 1,878 13,860 14,774 15321 17,915 18,062 18307 18,524
Mllinois 30,046 318 1,108 1,922 5,093 6,213 8,325 10,742 14,355
Indiana 34,790 45 1,674 2,578 11936 24,613 29,702 30,579 32,068
Iowa 47,273 0 1 473 6986 11,635 19,062 20,708 23,285
Kansas 39,346 63 1,399 2,076 3,805 4,513 5,187 5,470 6,049
Kentucky 61,251 0 1,726 2,699 7,479 9,909 12,326 12976 14,094
Louisiana 19,677 0 349 416 620 952 1,157 1,825 2,150
Maine 4,213 2 134 276 376 399 416 419 427
Maryland 7,837 1 2 918 1,178 1,301 1,340 1,355 1,429
Massachusetts 3,555 0 6 8 1,423 1,683 1,685 8,064 8,066
Michigan 29,011 1 180 9,052 14,604 16,223 18975 19,700 20,509
Minnesota 44,193 0 6,404 8,075 9,547 11496 11,877 12,126 12,544
Mississippi 29,312 0 0 377 833 1,197 1,472 1,582 4,682
Missouri 79,018 373 3,965 6,680 8,305 12,133 13,600 13954 14,659
Montana 19,708 1 83 189 567 764 810 837 956
Nebraska 30,841 322 699 3,000 9,212 10,533 13,842 16,099 16,598
Nevada 2,522 0 281 869 1,044 1,132 1,241 1,281 1,385
New Hampshire 2,277 0 2 7 28 36 40 43 51
New Jersey 5,315 0 38 53 475 988 994 997 1,013
New Mexico 11,250 1 92 402 731 834 989 1,168 1,402
New York 25,559 877 9,687 11,551 13,554 13,342 16,753 19,108 20,312
North Carolina 36,142 4 1,843 2,358 3,054 4,837 9,701 10,681 12,168
North Dakota 14,085 4 627 5,878 7,613 7,909 8,313 8,391 8,520
Ohio 48,073 41 535 1,069 1,849 2,180 5,945 6,310 7,066
Oklahoma 71,420 48 1,573 2,428 3,413 4,834 7,342 8,058 9,096
Oregon 28,634 0 0 1,683 2,195 2,332 2,534 2,602 2,672
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Table 8.11. History of Premises Registrations in Each State (continued).

Estimated
Number of Jan. Aug. Jan. Aug. Jan. Aug. Jan. Aug.

State Premises 2005 2005 2006 2006 2007 2007 2008 2008
Pennsylvania 42,302 12934 15,348 15,788 29971 26,299 28,206 28,760 29,463
Rhode Island 504 0 0 0 0 5 6 6 8
South Carolina 16,120 75 750 1,090 1,636 1,861 3,734 4,370 4,651
South Dakota 22,356 16 1,086 2,515 4,218 4,694 4,976 5,058 5,134
Tennessee 68,010 0 1,256 6,295 10,557 12,354 14,299 16,253 17,782
Texas 187,118 214 2,606 4,724 18,511 23,312 28986 29,803 31,953
Utah 12,460 20 5,530 6,538 7,578 8,090 8,671 8,945 9,388
Vermont 4,438 2 54 77 79 293 310 319 360
Virginia 37,673 10 1,278 2,112 3,152 4,001 4,680 5116 9,100
Washington 22,155 3 722 864 1,154 1,370 1,421 1,539 1,691
West Virginia 17,670 910 6,614 7,114 7,822 8,418 8,738 8,817 9,135
Wisconsin 51,373 4,581 15,844 41,430 53,015 54,133 58,654 59,390 60,728
Wyoming 8,227 0 0 139 400 742 1,540 1,709 1,788
50 State Sum 1,438,280 22,940 103,228 179,901 293,206 343,186 409,791 440,663 476,796
Raw Average 28,766 459 2,086 3,643 5,935 6,940 8,263 8,860 9,557
Premises Weighted

Average 670 2,865 5,266 9,743 11,634 14,084 14,820 16,003

Source: John Wiemers
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Table 8.12. History of Premises Registrations in Each State (%).

Estimated Jan. Aug. Jan. Aug. Jan. Aug. Jan.
State Number of 5,45 2005 2006 2006 2007 2007 2008 Aug-2008
Premises

Alabama 35538  0.35%  2.83%  3.99%  671%  879% 13.81% 18.29%  23.87%
Alaska 354  0.00%  056%  056%  0.85% 11.58%  1695%  2429%  31.36%
Arizona 5170  0.12%  1.99%  3.33%  9.86% 10.14% 11.93%  17.16%  20.29%
Arkansas 37,614  0.00%  429% 11.88% 16.71% 18.38%  19.98%  20.13%  20.58%
California 32,500  0.00%  3.70%  5.44% 1023% 13.43% 16.19%  17.48%  19.45%
Colorado 22951  0.20%  2.15%  4.01% 2333% 2426% 2837%  29.49%  33.04%
Connecticut 2539  0.00%  0.00%  0.00%  000%  063%  071%  0.75% 1.73%
Delaware 1,553 0.00%  476%  4.76% 31.81% 41.92% 41.92% 41.98%  41.98%
Florida 28,731  0.07%  291%  576% 10.79%  13.00% 14.15% 16.05%  17.13%
Georgia 35431  0.00%  1.50%  242%  622%  7.03% 11.23%  11.55%  12.05%
Hawaii 1,391  0.00%  0.65%  518% 1538%  2027% 20.92%  23.22%  25.74%
Idaho 18,754 10.01% 73.90% 78.78% 81.69%  95.53%  96.31%  97.62%  98.77%
Mlinois 30,046  1.06%  3.69%  6.40% 1695%  20.68% 27.71%  35.75%  47.78%
Indiana 34,790  0.13%  4.81%  7.41% 3431% 70.75% 85.38% 87.90%  92.18%
lowa 47273 0.00%  0.00%  1.00% 14.78% 24.61% 4032% 43.81%  49.26%
Kansas 39,346  0.16%  3.56%  528%  9.67% 11.47% 13.18%  13.90%  1537%
Kentucky 61,251  0.00%  2.82%  4.41% 1221% 16.18%  20.12% 21.18%  23.01%
Louisiana 19,677  0.00%  1.77%  211%  3.15%  4.84%  588%  9.27%  10.93%
Maine 4213 0.05%  3.18%  655%  892%  947%  9.87%  9.95%  10.14%
Maryland 7,837  001%  0.03% 11.71% 15.03% 16.60% 17.10% 17.29%  18.23%
Massachusetts 3555  0.00%  0.17%  0.23%  40.03% 47.34% 47.40% 226.84%  226.89%
Michigan 29,011  0.00%  0.62% 31.20%  50.34%  55.92%  6541% 67.91%  70.69%
Minnesota 44193 0.00% 14.49% 1827%  21.60% 26.01% 26.88%  27.44%  28.38%
Mississippi 29,312 0.00%  0.00%  1.29%  2.84%  4.08%  502%  540%  15.97%
Missouri 79,018  047%  5.02%  845%  1051%  1535% 17.21% 17.66%  18.55%
Montana 19,708  0.01%  0.42%  096%  2.88%  3.88%  411%  4.25% 4.85%
Nebraska 30,841  1.04%  227%  9.73%  29.87% 3415%  44.88%  52.20%  53.82%
Nevada 2522 0.00% 11.14% 34.46%  41.40%  44.89%  49.21%  50.79%  54.92%
New Hampshire 2277  000%  0.09%  031%  1.23%  158%  176%  1.89% 2.24%
New Jersey 5315  0.00%  071%  1.00%  894% 1859% 18.70%  18.76%  19.06%
New Mexico 11,250  0.01%  0.82%  3.57%  650%  7.41%  8.79%  10.38%  12.46%
New York 25559  343% 37.90% 4519%  53.03%  5220%  6555% = 7476%  79.47%
North Carolina 36,142  0.01%  510%  652%  8.45% 13.38%  26.84%  29.55%  33.67%
North Dakota 14,085  0.03%  4.45% 41.73%  5405% 56.15%  59.02%  59.57%  60.49%
Ohio 48,073  0.09%  1.11%  2.22%  3.85%  453% 1237% 13.13%  14.70%
Oklahoma 71,420  0.07%  2.20%  3.40% = 478%  677%  10.28%  11.28%  12.74%
Oregon 28,634 0.00%  0.00%  588%  7.67%  814%  885%  9.09% 9.33%
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Table 8.12. History of Premises Registrations in Each State (continued).

Estimated Jan. Aug. Jan. Aug. Jan. Aug. Jan.
State Number of 5,5+ 2005 2006 2006 2007 2007 2008 Aug-2008
Premises

Pennsylvania 42,302 30.58% 36.28% 37.32% 70.85% 62.17% 66.68% 67.99% 69.65%
Rhode Island 504 0.00% 0.00% 0.00% 0.00% 0.99% 1.19% 1.19% 1.59%
South Carolina 16,120 0.47% 4.65% 6.76% 10.15% 11.54% 23.16% 27.11% 28.85%
South Dakota 22,356 0.07% 486% 11.25%  18.87% 21.00% 22.26%  22.62% 22.96%
Tennessee 68,010 0.00% 1.85% 9.26%  15.52% 18.16%  21.02%  23.90% 26.15%
Texas 187,118 0.11% 1.39% 2.52% 9.89% 12.46% 15.49% 15.93% 17.08%
Utah 12,460 0.16% 44.38% 5247% 60.82% 64.93% 69.59% 71.79% 75.35%
Vermont 4,438 0.05% 1.22% 1.74% 1.78% 6.60% 6.99% 7.19% 8.11%
Virginia 37,673 0.03% 3.39% 5.61% 8.37% 10.62% 12.42% 13.58% 24.16%
Washington 22,155 0.01% 3.26% 3.90% 5.21% 6.18% 6.41% 6.95% 7.63%
West Virginia 17,670 515% 37.43% 40.26% 44.27% 47.64% 49.45% 49.90% 51.70%
Wisconsin 51,373 8.92% 30.84% 80.65% 103.20% 105.37% 114.17% 115.61% 118.21%
Wyoming 8,227 0.00% 0.00% 1.69% 4.86% 9.02%  18.72%  20.77% 21.73%
50 State Raw
Average 28,766 1.26% 750% 12.78%  20.61% 2433% 2824%  33.65% 36.09%
Premises Weighted
Average 1.59% 7.18% 12.51% 20.39% 23.86% 28.49% 30.64% 33.15%

Source: John Wiemers
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Table 8.13. History of Cooperative Agreements in Each State (Current Award Amounts).

State CCC (FY 2004) FY 2005 FY 2006 FY 2007 FY 2008 Total 2004 - 2008
Alabama $115,000 $245,000 $0 $276,000 $165,630 $801,630
Alaska $0 $34,710 $0 $60,660 $42,400 $137,770
Arizona $0 $169,000 $84,351 $160,200 $111,650 $525,201
Arkansas $115,000 $281,000 $203,000 $249,300 $174,500 $1,022,800
California $670,072 $625,000 $346,909 $517,500 $361,900 $2,521,382
Colorado $1,214,579 $255,904 $191,066 $330,087 $263,200 $2,254,836
Connecticut $0 $0 $0 $20,000 $39,785 $59,785
Delaware $0 $0 $0 $0 $0 $0
Florida $531,840 $273,000 $98,721 $184,510 $176,645 $1,264,716
Georgia $77,480 $42,173 $198,900 $197,891 $134,620 $651,064
Hawaii $0 $98,316 $0 $61,121 $55,600 $215,036
Idaho $1,164,000 $230,783 $60,349 $267,826 $194,600 $1,917,557
[llinois $130,000 $245,000 $141,000 $180,000 $134,620 $830,620
Indiana $106,493 $150,457 $80,331 $178,090 $133,872 $649,243
Iowa $130,000 $410,878 $0 $474,000 $481,800 $1,496,678
Kansas $805,000 $685,000 $0 $396,043 $210,000 $2,096,043
Kentucky $269,093 $326,276 $0 $375,000 $280,459 $1,250,828
Louisiana $12,247 $0 $0 $82,704 $78,310 $173,261
Maine $78,343 $94,000 $21,500 $80,000 $41,250 $315,093
Maryland $105,000 $85,952 $0 $81,000 $53,915 $325,867
Massachusetts $0 $95,348 $0 $80,000 $59,831 $235,179
Michigan $120,000 $206,953 $0 $179,000 $183,872 $689,825
Minnesota $434,578 $339,140 $202,957 $278,914 $193,814 $1,449,403
Mississippi $153,327 $170,129 $43,294 $171,883 $133,872 $672,504
Missouri $484,875 $496,973 $72,931 $0 $0 $1,054,779
Montana $431,928 $349,000 $0 $251,100 $176,000 $1,208,028
Nebraska $125,401 $672,000 $448,000 $672,000 $470,400 $2,387,801
Nevada $97,939 $128,241 $80,000 $76,903 $57,400 $440,483
New Hampshire $0 $17,547 $0 $35,000 $2,100 $54,647
New Jersey $100,000 $92,000 $72,108 $80,000 $59,831 $403,939
New Mexico $0 $244,000 $203,000 $248,400 $246,350 $941,750
New York $93,000 $204,152 $178,791 $275,980 $183,400 $935,323
North Carolina $111,630 $196,989 $0 $179,000 $133,872 $621,490
North Dakota $515,000 $176,225 $0 $160,856 $193,900 $1,045,982
Ohio $117,135 $192,560 $112,786 $275,283 $206,418 $904,181
Oklahoma $675,000 $629,000 $166,860 $517,500 $362,200 $2,350,560
Oregon $0 $169,322 $0 $75,815 $192,194 $437,331
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Table 8.13. History of Cooperative Agreements in Each State, (Current Award Amounts) (continued).

Total 2004 -

State CCC (FY 2004) FY 2005 FY 2006 FY 2007 FY 2008 2008

Pennsylvania $614,147 $257,000 $142,238 $199,009 $139,087 $1,351,481
Rhode Island $0 $0 $0 $0 $0 $0
South Carolina $186,727 $139,000 $141,000 $177,000 $132,377 $776,104
South Dakota $505,240 $334,277 $0 $426,000 $298,200 $1,563,717
Tennessee $130,000 $264,611 $82,678 $251,100 $209,000 $937,389
Texas $1,000,000 $1,038,975 $201,065 $1,069,302 $756,000 $4,065,342
Utah $149,586 $194,000 $0 $179,000 $125,300 $647,886
Vermont $84,059 $104,125 $0 $0 $60,579 $248,763
Virginia $112,636 $237,831 $0 $249,300 $207,126 $806,893
Washington $104,313 $206,000 $60,854 $179,000 $240,800 $790,967
West Virginia $95,090 $108,862 $58,942 $155,488 $132,377 $550,758
Wisconsin $100,000 $243,605 $0 $378,000 $265,468 $987,073
Wyoming $361,929 $235,000 $141,000 $248,000 $173,600 $1,159,529
50 State Sum $12,427,687 $11,995,314 $3,834,630 $11,240,764 $8,730,124 $48,228,520
Raw Average $248,554 $239,906 $76,693 $224,815 $174,602 $964,570
Premises Weighted Average $390,894 $400,881 $105,369 $371,957 $277,491 $1,546,592

Source: Neil Hammerschmidt
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Table 8.14. History of Cooperative Agreements in Each State (Current Expenditures).

Total 2004 -

State CCC (FY 2004) FY 2005 FY 2006 FY 2007 FY 2008 2008

Alabama $115,000 $245,000 $0 $276,000 $636,000
Alaska $0 $34,710 $0 $30,225 $0 $64,935
Arizona $0 $169,000 $84,351 $160,200 $47,801 $461,352
Arkansas $115,000 $281,000 $203,000 $249,300 $130,875 $979,175
California $670,072 $492,090 $346,909 $517,500 $2,026,572
Colorado $1,157,140 $255,904 $191,066 $330,087 $105,848 $2,040,045
Connecticut $0 $0 $0 $20,000 $20,000
Delaware $0 $0 $0 $0 $0
Florida $531,840 $273,000 $98,721 $184,510 $67,446 $1,155,517
Georgia $77,480 $42,173 $198,900 $191,262 $509,816
Hawaii $0 $98,316 $0 $61,121 $13,900 $173,336
Idaho $960,553 $230,783 $60,349 $267,826 $25,095 $1,544,605
[llinois $130,000 $245,000 $141,000 $134,272 $67,418 $717,690
Indiana $106,493 $150,457 $80,331 $109,936 $447,218
Iowa $130,000 $410,878 $0 $474,000 $290,669 $1,305,547
Kansas $523,531 $527,500 $0 $285,056 $52,500 $1,388,587
Kentucky $246,002 $326,276 $0 $375,000 $35,160 $982,438
Louisiana $12,247 $0 $0 $82,704 $94,951
Maine $78,343 $94,000 $21,500 $64,000 $12,000 $269,843
Maryland $105,000 $85,952 $0 $81,000 $271,952
Massachusetts $0 $95,348 $0 $80,000 $175,348
Michigan $120,000 $206,953 $0 $179,000 $505,953
Minnesota $430,372 $339,140 $202,957 $278,914 $21,513 $1,272,896
Mississippi $124,806 $170,129 $43,294 $171,883 $21,809 $531,920
Missouri $484,874 $496,973 $72,931 $0 $1,054,779
Montana $431,928 $349,000 $0 $150,000 $930,928
Nebraska $125,401 $672,000 $448,000 $672,000 $92,885 $2,010,287
Nevada $97,939 $128,241 $80,000 $76,903 $383,083
New Hampshire $0 $17,547 $0 $1,395 $0 $18,942
New Jersey $75,000 $92,000 $72,108 $80,000 $14,958 $334,066
New Mexico $0 $244,000 $203,000 $248,400 $695,400
New York $93,000 $204,152 $178,791 $275,980 $28,490 $780,413
North Carolina $111,630 $196,989 $0 $178,536 $25,698 $512,852
North Dakota $468,631 $176,225 $0 $160,856 $30,160 $835,873
Ohio $117,135 $192,560 $112,786 $275,283 $52,435 $750,198
Oklahoma $548,532 $629,000 $166,860 $517,500 $103,067 $1,964,959
Oregon $0 $169,322 $0 $75,815 $0 $245,137
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Table 8.14. History of Cooperative Agreements in Each State, (Current Expenditures) (continued).

Total 2004 -

State CCC (FY 2004) FY 2005 FY 2006 FY 2007 FY 2008 2008

Pennsylvania $614,147 $257,000 $142,238 $166,856 $12,426 $1,192,667
Rhode Island $0 $0 $0 $0 $0
South Carolina $186,727 $139,000 $141,000 $177,000 $7,953 $651,681
South Dakota $481,032 $334,277 $0 $257,605 $78,223 $1,151,137
Tennessee $130,000 $264,611 $82,678 $251,100 $99,627 $828,016
Texas $1,000,000 $1,038,975 $201,065 $1,069,302 $257,261 $3,566,603
Utah $149,586 $194,000 $0 $179,000 $522,586
Vermont $84,059 $104,125 $0 $0 $188,184
Virginia $115,000 $237,831 $0 $249,300 $80,789 $682,920
Washington $104,313 $206,000 $60,854 $0 $371,167
West Virginia $95,090 $108,862 $58,942 $155,488 $33,777 $452,157
Wisconsin $100,000 $243,605 $0 $160,950 $80,027 $584,583
Wyoming $361,929 $235,000 $141,000 $248,000 $15,549 $1,001,478
50 State Sum $11,609,832 $11,704,905 $3,834,630 $10,231,065 $1,905,360 $39,285,791
Raw Average $232,197 $234,098 $76,693 $204,621 $59,542 $785,716
Premises Weighted Average $370,790 $393,569 $105,369 $350,576 $77,702 $1,298,006

Source: Neil Hammerschmidt
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Table 8.15. Future State Governmental Costs Estimates (Dollars in thousands).

Estimate 1: $10.575

Estimate 2: $16.887

Estimate 3: $13.036

million in USDA million in USDA million in USDA
State . . .
Cooperative Cooperative Cooperative
Agreements Agreements Agreements
Alabama $35.15 $56.14 $43.34
Alaska $6.04 $9.65 $7.45
Arizona $23.03 $36.78 $28.39
Arkansas $44.85 $71.63 $55.29
California $110.57 $176.57 $136.30
Colorado $98.88 $157.91 $121.89
Connecticut $2.62 $4.19 $3.23
Delaware $0.00 $0.00 $0.00
Florida $55.46 $88.57 $68.37
Georgia $28.55 $45.59 $35.20
Hawaii $9.43 $15.06 $11.62
Idaho $84.09 $134.29 $103.66
[llinois $36.43 $58.17 $44.90
Indiana $28.47 $45.47 $35.10
Iowa $65.63 $104.81 $80.91
Kansas $91.92 $146.79 $113.31
Kentucky $54.85 $87.60 $67.62
Louisiana $7.60 $12.13 $9.37
Maine $13.82 $22.07 $17.03
Maryland $14.29 $22.82 $17.62
Massachusetts $10.31 $16.47 $12.71
Michigan $30.25 $48.31 $37.29
Minnesota $63.56 $101.50 $78.35
Mississippi $29.49 $47.10 $36.36
Missouri $46.26 $73.87 $57.02
Montana $52.98 $84.60 $65.31
Nebraska $104.71 $167.22 $129.08
Nevada $19.32 $30.85 $23.81
New Hampshire $2.40 $3.83 $2.95
New Jersey $17.71 $28.29 $21.84
New Mexico $41.30 $65.95 $50.91
New York $41.02 $65.50 $50.56
North Carolina $27.25 $43.52 $33.60
North Dakota $45.87 $73.25 $56.55
Ohio $39.65 $63.32 $48.88
Oklahoma $103.08 $164.61 $127.07
Oregon $19.18 $30.63 $23.64
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Table 8.15. Future State Governmental Costs Estimates (Dollars in thousands),
continued.

Estimate 1: $10.575  Estimate 2: $16.887  Estimate 3: $13.036

million in USDA million in USDA million in USDA
State : . .
Cooperative Cooperative Cooperative
Agreements Agreements Agreements
Pennsylvania $59.27 $94.64 $73.06
Rhode Island $0.00 $0.00 $0.00
South Carolina $34.04 $54.35 $41.96
South Dakota $68.57 $109.51 $84.53
Tennessee $41.11 $65.65 $50.67
Texas $178.28 $284.70 $219.77
Utah $28.41 $45.37 $35.02
Vermont $10.91 $17.42 $13.45
Virginia $35.39 $56.51 $43.62
Washington $34.69 $55.39 $42.76
West Virginia $24.15 $38.57 $29.77
Wisconsin $43.29 $69.13 $53.36
Wyoming $50.85 $81.20 $62.68
Sum $2,115.00 $3,377.47 $2,607.20
Raw Average $42.30 $67.55 $52.14
Minimum $0.00 $0.00 $0.00
Maximum $178.28 $284.70 $219.77

Notes: These cost forecasts assume a) mandated 20% matching of funds by each state and b)
individual state allocations are made consistent with allocations of awards during the FY 2004-
2008 period (table 8.13).
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8.3.3 SURVEY OF ANIMAL ID COORDINATORS

To supplement the above information, and obtain answers to
standardized questions not ascertained in the initial interviews, we also
asked key personnel in 14 states (the 12 noted above with the addition of
California and Michigan) to complete a short survey (that is included in
Appendix A8.2). Summary statistics of answers from 13 respondents
(92.9% response rate) are provided in table 8.16.

The first set of questions asked in this survey focused on premises
registration details. Responses suggest approximately 19 new
applications can be processed per hour by one employee. Assuming a
rate of $13.75/hour for a data entry clerk wages (consistent with Darnell
(2008) analysis previously discussed), this suggests that the governmental
cost of processing new premises registration applications is
approximately $0.72/application. WLIC (2006) suggest that 100-125
premises registrations can be processed per work day. Assuming an 8-
hour work day and the $13.75/hour wage rate, this provides a higher
processing cost estimate of $0.88 - $1.10/application.

The surveyed respondents also suggest that hard-copy applications,
relative to internet-based applications, are characterized by a higher
need for follow-up activities necessary to complete new applications and
maintain data integrity. In particular, the weighted-average
error/omission frequency rates are 8.04% (n=13) and 3.65% (n=8),
respectively, for hard-copy and internet-based applications. Five of the
13 respondents indicated their state does not currently accept internet-
based applications. ** This appears to be due to requirements in those
states for physical, hard-copy signatures to accompany all premises
registration applications. Moreover, WLIC (2006) suggest that processing
applications with exceptions (application with missing or invalid
information) takes approximately four times as long as complete
applications to process.

' If only the states accepting both hard-copy and internet-based applications are
considered, weighted average frequencies are 9.06% and 3.65%, respectively. This
suggests that the difference in error rates between hard-copy and internet submissions
may be higher than suggested in table 8.16.
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To gain additional insight on the total cost of establishing new premises
registrations, the survey included the question: What do you believe is
the cost (including all costs of efforts related to soliciting new
applications, processing applications, addressing application
errors/omissions, etc.) of currently establishing new premises in your
state? Responses to this question varied notably from S0-515/premise to
Over 590/premise. Without disclosing individual responses, it is
important to note that the three respondents indicating cost estimates of
over $90 operate in states ranking high in terms of NASS estimated cattle
inventories. This finding supports USDA’s decision to increase its focus
on cattle premises registrations and its planned “840 Start Up” campaign
for FY 2009 (USDA, 2008g). Conversely, three of the four respondents
suggesting cost estimates in the $0-S30 range were from states that have
mandatory premises registration. This divergence in responses is
consistent with the notion (and corresponding phone interviews) that
states with mandatory premises registration have, at least in relation to
the magnitude of premises located in their state, superior alignment of
resources with premises registration. The weighted-average cost
estimate for registering new premises in the 13 states is $45.17 per
registration. Valuable information for comparison is also provided by
WLIC (2006) suggesting premises registration costs of $128 and $17 per
premises, respectively, during the 2004 and 2005 periods. The stark
difference in cost estimates is primarily reflective of a surge in
registration volume in 2005 as premises registration became mandatory
in Wisconsin on January 1, 2006. Overall, the average cost of premises
registrations by WLIC between January 2004 and December 2005 is
estimated to be $26/premises.

Penny Page (Animal ID Coordinator in North Carolina) provided detailed
statistics on a December 2006 mass mailing effort she initiated to
enhance premises registrations in North Carolina. This effort targeted
27,332 producers, cost a total of $65,788.60, and resulted in 3,933
premises registrations. This implies a 14.4% registration success rate at
an average cost of $16.73 pre premises, not including state processing
(Page, 2008). To assess the representativeness of these figures, we
included a corresponding question in our survey. The weighted-average
response suggests a forecasted 12.9% “success rate” would be

180



experienced by similar mass mailing efforts in other states. That is, if
resources were allocated in the surveyed states using similar mass
mailing procedures, we would anticipate about 13% of recipients to
register their premises. It should be noted that this reflects a wide range
of prior mass mailing histories across these states (i.e., this would be at
least the 2" mass mailing in North Carolina). Furthermore, resulting
premise registrations would likely diminish over subsequent mailings as
each additional effort would inherently be targeting producers previously
revealing an unwillingness to register.

Our survey also included questions to further assess the current NAIS
infrastructure development and current ability to respond to animal
diseases in individual states. When asked “If tomorrow a livestock
disease was identified in your state, to what extent would you use
information available to you through your state’s current participation in
the national NAIS system?” Two-thirds responded that they would use
NAIS information, but less than other in-state resources and one-third
responded that they would use NAIS information more than other in-state
resources. Accordingly, we followed this question up to assess perceived
abilities to currently respond to animal diseases. As shown in table 8.16,
the weighted-average response time to notify all livestock producers
within 15 and 30 miles of an outbreak is estimated to be 70.5 and 97.5
hours (approximately 3 and 4 days), respectively. While this weighted-
average response time estimate is useful, the range in responses is
arguably more telling. For instance, response times for a 15-mile
notification circle ranged from less than 5 hours to over 1 week. This
finding is consistent with previous comments regarding the diversity in
individual state situations (e.g., range in perceived costs of establishing

new premises registrations).
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Table 8.16 Summary Statistics of Key State Personnel Survey

Frequency

Questions Multiple-Choice Options of VXS;%E;?
Responses
0-20 61.54% 19.23
21-40 30.77%
# 1: How many new applications for NAIS premises 41-60 7.69%
registration can your office typically process in one 61-80 0.00%
hour? 81-100 0.00%
101-120 0.00%
Over 120 0.00%
For hard-copy applications
. ) ) ) 0%-5% frequency 53.85% 8.04%
#2: Wha.t is the frequer.lcy of premises reglstratlon. . 6%-10% frequency 7.69%
applications that contain some sort of error or omission
requiring follow-up investigations? 11-15% frequency 23.08%
16-20% frequency 7.69%
Over 20 % 7.69%
For internet-based applications
0%-5% frequency 23.08% 3.65%
6%-10% frequency 38.46%
11-15% frequency 0.00%
16-20% frequency 0.00%
Over 20 % 0.00%
Not applicableb 38.46%
$0/ - $15/premise 16.67% $45.17
#3: What do you believe is the cost (including all costs of $16/ - $30/premise 16.67%
efforts related to soliciting new applications, processing $31/ - $45/premise 41.67%
applications, addressing application errors/omissions, $46/ - $60/premise 0.00%
etc.) of currently establishing new premises in your $61/ - $75/premise 0.00%
state? $76/ - $90 /premise 0.00%
Over $90/premise 25.00%
0-10% of those contacted
#4: Assume tomorrow you were provided the would register their premises 46.15% 12.88%
necessary funds, with the intent of enhancing premises ~ 11-20% of those contacted
registration rates in your state, to conduct an extensive =~ would register their premises 46.15%
mass mailing effort to all known individuals within 21-30% of those contacted
your state that have not yet registered their premises would register their premises 0.00%
(but are suspected to have premises that ideally would  31-40% of those contacted
be registered with NAIS). What do you believe would would register their premises 0.00%
be the overall response? Over 40% of those contacted
would register their premises 7.69%
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Table 8.16 Summary Statistics of Key State Personnel Survey (continued)

Questions

#5: Approximately what portion of the funds received

in the USDA cooperative agreements your state has
received to date were used primarily for premises
registration activities?

#6: Looking forward over the next three years, what
portion of your state’s NAIS related activities do you
expect to be focused on premises registration?

#7: If tomorrow a livestock disease was identified in
your state, to what extent would you use information
available to you through your state’s current
participation in the national NAIS system?

#8: Continuing with the prior question, if a livestock
disease was identified in your state, how long do you
believe it would currently take to notify all livestock
producers operating within the following distances of
the outbreak?

Frequenc .
Multiple-Choice Options qof ¢ \X\?é%;l;?
Responses
0-20% 7.69% 68.46%
21%-40% 15.38%
41%-60% 0.00%
61%-80% 30.77%
81%-100% 46.15%
0-20% 15.38% 54.62%
21%-40% 23.08%
41%-60% 15.38%
61%-80% 15.38%
81%-100% 30.77%
Not at all,  would not use NAIS
information 0.00% N/A
[ would use NAIS information,
but less than other in-state
resources 66.67%
I would use NAIS information
more than other in-state
resources 33.33%
[ would rely almost exclusively
on NAIS information 0.00%
WITHIN 15 miles:
less than 1 hour 0.00% 70.46 (hours)
1-5 hours 8.33%
6-12 hours 0.00%
13-24 hours 16.67%
25-48 hours 25.00%
49-96 hours 25.00%
5-7 days 16.67%
Over 1 week 8.33%
WITHIN 30 miles:
less than 1 hour 0.00% 97.45 (hours)
1-5 hours 0.00%
6-12 hours 9.09%
13-24 hours 9.09%
25-48 hours 27.27%
49-96 hours 9.09%
5-7 days 18.18%
Over 1 week 27.27%

Notes: See Appendix 8.2 for a copy of the full survey.

aThe presented averages are weighted using mid-points of the multiple-choice ranges. For open-ended responses to questions 1,
2, 3,4, and 8, values of 130, 22%, $97, 44.5%, and 8 days, respectively were used in calculations.
b The survey did not include a Not Applicable option in question #2. This is included in this table to reflect the fact that multiple
respondents noted their state does not accept or utilize internet application procedures. These “Not applicable” responses are

not included in the mid-point weighted average calculations.
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8.4 CONCLUSIONS

THE PURPOSE OF THIS CHAPTER was to examine government
benefits and costs of NAIS adoption. This chapter provided a summary of
past and forecasted future governmental NAIS budgets. Alternative
future federal NAIS budgets are presented that range from $23.8 to $33.0
million annually. Moreover, forecasts of future state governmental NAIS
expenditures are made with annual combined totals ranging from $2.1 to
$3.4 million.

This chapter also provides estimates on the cost savings that NAIS may
provide federal and state governments in conducting animal disease
surveillance activities. A preliminary estimate of approximately $300,000
is provided of the annual herd level bovine tuberculosis testing cost
reductions that NAIS may provide. We also note the need of future work,
enabled by improved data and epidemiological modeling abilities, to
estimate the impacts of NAIS on animal disease response, rather than
surveillance, activities. Moreover, we note that our analysis under-
estimates the government benefits, in the form of cost savings, provided
by NAIS.

Finally, this chapter provides a summary of results obtained in a small
survey of individual state animal ID coordinators and leaders. Results
suggest that governmental processing cost of new premises registration
applications are approximately $0.72/premises. Moreover, total costs of
obtaining new premises registrations are estimated at $45.17/premises.
These and other estimates presented throughout this chapter are
provided to aid in future NAIS resource allocation decisions.
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9. ECONOMIC MODEL BENEFIT-COST WELFARE
IMPACTS: MODELING MARKET EFFECTS OF
ANIMAL IDENTIFICATION

CHAPTER OVERVIEW

THE PREVIOUS SECTIONS PRESENTED cost estimates for a variety of
animal identification/tracking scenarios. These species-specific costs
were also dependent upon the degree of program adoption. A variety of
effects are caused by adding costs to a marketing system. In general,
added costs are dispersed throughout a vertically-related marketing
chain and prices and quantity exchanged in the market are detrimentally
impacted. Furthermore, changes in prices for one commodity meat
product influences the demand for substitute meat products.

It is also possible that the adoption of an animal identification/tracking
program could positively influence the domestic and/or export demand
for meat products. However, the extent of these potential changes is
difficult to forecast.

This chapter addresses various combinations of these issues. We develop
an equilibrium displacement model (EDM) to simulate the effects of non-
governmental costs of animal identification/tracking programs on
meat/livestock prices, quantities exchanged, and producer/consumer
surplus. Various adoption rates of premises identification, bookend
identification, and full animal identification/tracking systems are
considered. Changes in producer and consumer surplus are estimated
because these metrics measure changes in producer/consumer well-
being. We focus on the beef, pork, lamb, and poultry industries.

In addition, we simulate the size of export and domestic demand
increases that would be necessary to offset increased costs of animal
identification/tracking programs. Because we are unable to forecast
domestic and foreign consumer responses to such programs, we evaluate
the sizes of these potential changes that would be required to cause
those in the meat sectors to be indifferent with respect to the
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implementation of an animal identification/tracking program. It is
important to note that we evaluate these impacts in an aggregate
environment. That is, while an entire livestock sector may be indifferent
(in terms of producer surplus generation) to such programs, it may be the
case that individual producers within a sector may not be indifferent. We
also evaluate various combinations of domestic and export demand
increases on prices, quantities, and producer/consumer surplus.

Finally, an epidemiological disease spread model is used to evaluate a
hypothetical foot-and-mouth disease (FMD) outbreak in southwest
Kansas under alternative animal tracing strategies. The equilibrium
displacement model is used in conjunction with the disease spread model
to simulate the economic impacts on the livestock industry.

EQUILIBRIUM DISPLACEMENT MODELS

AN EQUILIBRIUM DISPLACEMENT MODEL is used to estimate the
impacts on meat and livestock prices, quantities, and producer and
consumer surplus resulting from the adoption of an animal identification
program. The model accounts for interrelationships along the meat
marketing chain and the substitutability of meats at the consumer level.
This type of modeling technique has been well developed and is widely
used in the economics literature to assess net impacts on society of a
variety of private technology adoption and/or public policy regulations
and initiatives. We estimate cumulative changes in consumer surplus at
the retail level and producer surplus at each level of the meat marketing
chain associated with an animal identification and tracking program.

Estimates of changes in consumer and producer surplus are useful for
evaluating the impacts of policy changes on markets. Consumer surplus
is a measure of the difference between what consumers are willing to
pay for a product and the price that they actually pay for a product. That
is, at any given product price, some consumers are just willing to pay that
price for a product. However, many other consumers are willing to pay
more for the product than the current market price. This concept is
clearly illustrated by increases in the price of any food product. Suppose
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the price of a food product increases because poor weather has reduced
the supply of an important ingredient. The resulting price increase
certainly reduces the quantity sold, but some consumers will continue to
purchase the product in spite of the price increase. Clearly, these
consumers were willing to pay more for the product prior to its price
increase. This difference between willingness to pay for a product and
the amount actually paid is a measure of a consumer’s gain from a
voluntary transaction with a producer. Increases in consumer surplus
represent improvements in the collective well-being of consumers in
general. This does not mean that every consumer benefits when
consumer surplus increases. Rather, consumers in aggregate are better-

off when consumer surplus increases.

Producer surplus represents an analog to consumer surplus. That is, at
any given market price, some (but not all) producers would be willing to
produce a product even if prices were lower than that being currently
offered by the market. Essentially, aggregate producer surplus is the
difference between an industry’s total revenue and the total variable
costs of producing a product. Note that this is not synonymous with
profit because measures of profit must include costs which do not vary
with output (i.e., fixed costs). Increases in producer surplus represent an
aggregate improvement in the economic well-being of producers within a
sector of an industry.

Estimates of total consumer and producer surplus are not heavily relied
upon themselves as they contain measurement and methodological
error. However, an equilibrium displacement model can be used to
effectively measure changes in consumer and producer surplus
associated with changing economic conditions. The model measures
these changes in response to changes in demand for products, supply of
products, or both. Consumer demand changes occur for a variety of
reasons (e.g., changes in income, prices of substitute goods, tastes and
preferences, product attributes, trade policies, etc.). The supply of
products may also change for a variety of reasons (e.g., changes in input
costs, technology, regulations, etc.). The equilibrium displacement model
is used to simulate a number of these impacts caused by the potential
implementation of an animal identification and tracking program. By
adopting such a program producers will certainly incur direct costs, but
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adoption could also have a positive effect on international and domestic
consumer demand if consumers value this attribute.

Equilibrium displacement models are based on estimates of supply and
demand elasticities. Consequently, the model’s results are dependent
upon those estimates. Our methodology includes a process in which
distributions of supply and demand elasticities are used to estimate
changes in prices, quantities, and consumer and producer surplus
resulting from the implementation of a variety of animal identification
program scenarios. Monte Carlo simulations are conducted in which
1,000 sampled sets of related elasticity estimates are drawn from the
distributions and used to estimate potential changes in the variables of
interest for each scenario.

9.1 MODEL DEVELOPMENT

THIS SECTION DESCRIBES THE MODELING STRATEGY for
estimating changes in consumer and producer surplus resulting from the
implementation of a variety of animal identification programs. An
equilibrium displacement model is presented and used as the primary
approach to estimating changes in welfare effects. Later sections
describe parameterization of the model and simulation results.

9.1.1 MODELING STRATEGY

We develop an EDM to estimate the distribution of net societal benefits
and costs of an animal identification program among producers,
processors, and consumers. For example, the adoption of an animal
identification program will impose differential costs on suppliers at each
market level. Conceptually, such costs shift relevant supply functions
upward and to the left in each affected sector. A reduction in supply at
the retail level causes a reduction in quantity demanded at that level.
Concurrently, this change causes reductions in derived demand at each
upstream level in the marketing chain. In a competitive market, the
impacts and distribution of added marketing costs on prices and
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guantities at each market level are determined by the size of cost impacts
and relative supply and demand elasticities at each level.

Figure 9.1 illustrates the relevant market linkages for a simplified case in
which, for example, the beef industry marketing chain is separated into a
retail and farm sector. To simplify the illustration, fixed input proportions
between the farm input (feeder cattle) and marketing services are

assumed. Retail demand (D, ) and farm (feeder) supply (S; ) are

considered the “primary” relations, while the demand for feeder cattle (
D; ) and the retail supply of beef (S, ) are considered “derived” relations
(Tomek and Robinson, 1990). The intersection of demand and supply at
each level determines relative market-clearing prices (P, ) and (P; ) and
market-clearing quantity (Q, ). In this case, the farm-level market-
clearing quantity is represented graphically on a retail weight equivalent

basis. The difference in equilibrium prices (P. — P; ) represents the
farm—retail price spread or marketing margin.

If an animal identification program increased costs only at the retail level,
retail supply would shift from S_ to S; and the farm-level derived
demand for feeder cattle would decline to D'f (figure 9.1). Retail price
would increase to Pr' and farm price would decline to Pf' . Marketing cost
increases would be reflected by a larger marketing margin ( Pr' - Pf' ), and

a new equilibrium quantity would be established at Q, . If retail demand

were relatively inelastic, consumer expenditures would increase, but
farm revenues and producer surplus would decline along with farm price
and quantity.
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FIGURE 9.1. EFFECTS ON THE BEEF SECTOR OF INCREASED COSTS FROM AN
IDENTIFICATION PROGRAM ON THE RETAIL LEVEL

Price

P

Quantity

Q1 Qo

Figure 9.2 extends this simplified case by illustrating a situation in which
procurement costs increase at both the retail and farm levels. The initial

equilibrium occurs at P., P;, and Q, . Increased costs associated with

an animal identification program are reflected in reductions in both

derived retail supply ( S:) and primary farm supply (S; ). The derived
demand for cattle declines to D; . The new equilibrium prices are at Pr"
and Pf" , and the new equilibrium quantity is Q,. Whether Pf" is higher
or lower than P; depends on relative supply and demand shifts and

elasticities at each level. However, Q, is unambiguously less than Q, .

That is, the quantity of cattle traded decreases because of increased

marketing costs.
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In figure 9.2, the new equilibrium farm price Pf" is higher than the

original farm price of P; . Nonetheless, the higher farm price does not

mean that producers are better off because of associated declines in
farm output. Producer welfare effects can be measured by the change in
producer surplus that results from moving from the original equilibrium (

P,, Q,) to the new equilibrium (P, Q,). In figure 9.3, shaded area A

represents farm-level producer surplus at the original equilibrium price
and quantity, and shaded area B represents farm-level producer surplus
as a result of increased marketing costs that affect the retail and farm
levels. Assuming linear supply and demand functions, elasticity estimates
and equilibrium prices and quantities can be used to calculate the sizes of
the shaded areas. Absent a consumer demand increase, the change in
producer surplus illustrated in figure 9.3 must be negative and is

expressed as

APS =B—A=[1/2(P, =, )Q,]1-[1/2(P, —,)Q,] (9.1)

where APS represents the change in producer surplus.
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FIGURE 9.2. EFFECTS ON THE BEEF SECTOR OF INCREASED RETAIL AND FARM LEVEL
CosTs CAUSED BY AN ANIMAL IDENTIFICATION PROGRAM
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FIGURE 9.3. CHANGES IN FARM-LEVEL PRODUCER SURPLUS RESULTING FROM
INCREASED RETAIL AND FARM COSTS CAUSED BY AN ANIMAL IDENTIFICATION
PROGRAM
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9.1.2 AN EQUILIBRIUM DISPLACEMENT MODEL OF THE US MEAT
INDUSTRY

An equilibrium displacement model is a linear approximation to a set of
underlying and unknown demand and supply functions. The model’s
accuracy depends on the degree of nonlinearity of the true demand and
supply functions and the magnitude of deviations from equilibrium being
considered. If these deviations are relatively small, then a linear
approximation of the true demand and supply functions should be
relatively accurate (Brester, Marsh, and Atwood, 2004; Brester and
Wohlgenant, 1997; Wohlgenant, 1993). Although total producer surplus
measurements obtained from linear supply functions may or may not
reflect actual values, changes in producer surplus caused by shifts in
linear supply or demand functions should approximate actual changes
provided that such shifts are relatively small.

A general structural model of supply and demand relationships in the US
meat industry provides the framework for an equilibrium displacement
model. The meat industry is modeled as a series of primary and derived
demand and supply relations for the beef, pork, lamb, and poultry
industries. The model uses quantity transmission elasticities between the
supply and demand sectors to reflect variable input proportions among
live animals and marketing service inputs (Brester, Marsh, and Atwood,
2004; Tomek and Robinson, 1990; Wohlgenant, 1993). The transmission
elasticities incorporate variable input proportion technologies by allowing
production quantities to vary across market levels as input substitution
occurs in response to changing output and input prices (Wohlgenant,
1989).

We model the beef and lamb marketing chains by considering four
distinct sectors: retail (consumer), wholesale (processor), slaughter
(feedlot), and farm (feeder and cow/calf). The pork industry includes
three sectors: retail, wholesale, and slaughter. The poultry industry
consists of only the retail and wholesale sectors. The pork and poultry
industries are modeled with fewer market levels than the beef and lamb
industries because of higher degrees of vertical market integration.
International trade is included for each industry at various sectors
depending upon market structures. For example, beef and pork imports
and exports are considered at the wholesale level. Likewise, poultry
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exports are considered at the wholesale level while poultry imports are
not modeled because they are virtually nonexistent. Lamb imports are
considered at the retail level because most imported lamb retains its
country-of-origin branding. Consequently, domestic lamb and imported
lamb are considered distinctly different products at the retail level.
However, imported beef and imported pork are generally
indistinguishable at the retail level from their domestic counterparts
though enactment of country of origin labeling could alter this somewhat
in the future. Hence, imports of beef and pork are additions to US
wholesale supplies of each. Beef, pork, imported lamb, domestic lamb,
and poultry are considered meat substitutes in the primary demand

functions.

In general terms, the structural supply and demand model is given by the
following equations (error terms have been omitted):

BEEF SECTOR:

Retail Beef Sector:

Retail beef primary demand:
éd = f1 (PBrd ’ F)Krd ’ Pch;j ’ Pl_rid ’ Pvrd ’ Zéd) (92)

Retail beef derived supply:

e =1, (P, Q5% Wy (9.3)
Wholesale Beef Sector:

Wholesale beef derived demand:
Q= f (P, Q. Z37) (9.4)
Wholesale beef derived supply:
B =1, (™, Q5% Qi Qpe W) (9.5)

Imported wholesale beef derived demand:
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o =1 (P, Qv Zut) (9.6)
Imported wholesale beef derived supply:
Qo =T (P, Wiyr®) (9.7)

Exported wholesale beef derived demand:

Qo =1, (P, Z5e) (9.8)

Slaughter Cattle Sector:

Slaughter cattle derived demand:
=1, (P Q. 22) (.9)
Slaughter cattle derived supply:

s =1, (P, Q. Ws°) (9.10)

Feeder Cattle Sector:

Feeder cattle derived demand:
QF =1, (P Q2. 22 6-11)
Feeder cattle primary supply:

és =f, (PBfS!WBfS) (912)

PORK SECTOR:

Retail Pork Sector:

Retail pork primary demand:
Q¢ =1, (P, P, PP, R, ZE) (9.13)

Retail pork derived supply:
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¢ =t (PE QW)

Wholesale Pork Sector:

Wholesale pork derived demand:
:Id = f14 (P}:w’ }Zdizr‘g’d)
Wholesale pork derived supply:

Q= f,o (P, QF, QI Qi W)

Imported wholesale pork derived demand:

zd =15 (P}Z;/d ’ Qp’d ) Zlvid )
Imported wholesale pork derived supply:

=t (P W)

Exported wholesale pork derived demand:

Q:I: =1, (P}:Vd’ Z:/ed)

Slaughter Hog Sector:

Slaughter hog derived demand:
;d = f19 (PKSd ’ lvd ’ Zlfd)
Slaughter hog primary supply:

= =t (PEW)

LAMB SECTOR:

Retail Lamb Sector:

Domestic retail lamb primary demand:
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(9.15)

(9.16)

(9.17)

(9.18)

(9.19)

(9.20)

(9.21)



5 = (P REL PSR R, 20
Domestic retail lamb derived supply:
Q5 = (RS, Q" W)
Imported retail lamb primary demand:
QY = e (R, P P PR, 2
Imported retail lamb derived supply:

;o= Ta (PLriS WP )

Li

Wholesale Lamb Sector:

Wholesale lamb derived demand:
sz =T (PLWd,Q[ngde)
Wholesale lamb derived supply:

=t (R, QF W)

Slaughter Lamb Sector:

Domestic slaughter lamb derived demand:
|_Sd = f27 (PLSd , [Vd ’ Zfd)
Domestic slaughter lamb derived supply:

QES =15 (PLSS , QES ’WLSS)

Feeder Lamb Sector:

Domestic feeder lamb derived demand:
Qlfd =Ty (PLfd , Qfd ’ sz)
Domestic feeder lamb primary supply:
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(9.23)

(9.24)

(9.25)

(9.26)

(9.27)

(9.28)

(9.29)

(9.30)



ES = f30 (PLfS !WLfs)

POULTRY SECTOR:

Retail Poultry Sector:

Retail poultry primary demand:
V= (R R PG REL P, 2)7)
Retail poultry derived supply:
QF = f, (R®, Q" QW)

Exported retail poultry derived demand:

Q\;g =Ty (Pvrd ’ Zvrg )

Wholesale Poultry Sector:

Wholesale poultry derived demand:
Q;Nd =15 (PYdeQYrd!Z\\rNd)
Wholesale poultry primary supply:

:vs = f35 (PYWS !WYWS)

(9.31)

(9.32)

(9.33)

(9.34)

(9.35)

(9.36)

Each of the endogenous price and quantity variables, as well as the

exogenous vectors, are presented in the form of X! for which i

represents a market level (i.e., r = retail, w = wholesale/processor, s =

slaughter/feedlot, and f = feeder/farm level). In each case, the

superscript j indicates either a demand function (d) or a supply function

(s). The subscript k represents the species being considered (i.e., B =

beef, K = pork, L = lamb, and Y = poultry). Finally, the subscript /

represents either an import (i) or export (e) function where appropriate.

This subscript is omitted for domestic market variables. Within each
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species, market levels are linked by downstream quantity variables
among the demand equations and upstream quantity variables among

the supply equations (Wohlgenant, 1993). The vectors Zfd and WkiI

represent demand and supply shifters, respectively.

Variable definitions and estimates are presented in table 9.1. Itis
assumed that market clearing conditions hold for each pair of demand
and supply functions. Hence, the superscript j is omitted for each price
and quantity endogenous variable in table 9.1 and the equilibrium
displacement model.

The equilibrium displacement model is developed by totally
differentiating equations (9.2) — (9.36). The results were then converted
to log differentials so that each relation can be expressed in terms of
elasticities. Table 9.2 presents the variable definitions and table 9.3
presents the elasticity definitions and estimates used in the log
differential model. Finally, table 9.4 presents the quantity transmission
elasticity definitions and estimates.
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Table 9.1. Variable Definitions and Estimates for the Structural and Equilibrium
Displacement Models, 2007.

Symbol Definition Mean?
QL Quantity (consumption) of retail beef, billions pounds (retail 19.81
weight)
Py Price of Choice retail beef, cents per pound 415.80
H Price of retail pork, cents per pound 287.10
P, Price of retail domestic lamb, cents per pound 547.92
P’ Price of retail imported lamb, cents per pound 657.67
P’ Price of retail poultry, cents per pound 165.11
QY Quantity of wholesale beef, billions pounds (carcass weight) 26.56
Py Price of wholesale Choice beef, cents per pound 149.83
Qs Quantity of beef obtained from slaughter cattle, billions pounds (live 43.64
weight)
v Quantity of wholesale beef imports, billions pounds (carcass 3.05
weight)
QY Quantity of wholesale beef exports, billions pounds (carcass weight) 1.43
Py Price of wholesale beef imports, cents per pound 149.92
Ps Price of slaughter cattle, $/cwt (live weight) 91.82
Q! Quantity of beef obtained from feeder cattle, billions pounds (live 28.02
weight)
P! Price of feeder cattle, $/cwt 108.23
Q Quantity (consumption) of retail pork, billions pounds (retail 15.31
weight)
QY Quantity of wholesale pork, billions pounds (carcass weight) 21.94
Py Price of wholesale pork, cents per pound 67.55
Q: Quantity of pork obtained from slaughter hogs, billions pounds (live 29.32

weight)
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Table 9.1. Variable Definitions and Estimates for the Structural and Equilibrium
Displacement Models, 2007, Continued.

Symbol Definition Mean

QY Quantity of wholesale pork imports, billions pounds (carcass 0.97
weight)

QY Quantity of wholesale pork exports, billions pounds (carcass 3.14
weight)

pY Price of wholesale pork imports, cents per pound 42.47

PS Price of slaughter hogs, $/cwt (live weight) 47.26

Ql, Quantity (consumption) of retail domestic lamb, billions pounds 0.16
(retail weight)

Q" Quantity of wholesale lamb, billions pounds (carcass weight) 0.18

¥ Quantity (consumption) of retail imported lamb, billions pounds 0.17

(retail weight)

P Price of wholesale lamb, cents per pound 194.31

Q Quantity of lamb obtained from slaughter lamb, billions pounds 0.37
(live weight)

PS Price of slaughter lamb, $/cwt (live weight) 84.94

Qf Quantity of lamb obtained from feeder lamb, billions pounds (live 0.30
weight)

pf Price of feeder lamb, $/cwt 103.84

Q Quantity (consumption) of retail poultry, billions pounds (retail 31.07
weight)

Q Quantity of wholesale poultry, billions pounds (RTC) 57.35

Q Quantity of retail poultry exports, billions pounds (retail weight) 4.68p

R Price of wholesale poultry, cents per pound 77.14

zl, Demand shifters at the ith market level for the kth commodity and -¢
Ith market (domestic/import)

A Supply shifters at the ith market level for the kth commodity and Ith -¢

market (domestic/import)

*Source: Livestock Marketing Information Center
® We converted wholesale poultry export to retail poultry export by multiplying the wholesale poultry export by 0.74.
¢ Variables without means are inputs to the model and thus do not have data values.
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Table 9.2. Variable Definitions for the Log Differential Equilibrium Displacement
Model.

z! Change in consumer demand for retail beef consumption caused by an animal
identification program

z Change in demand for wholesale beef caused by an animal identification
program

z Change in demand for wholesale beef imports caused by an animal identification
program

z" Change in export consumer demand for wholesale beef consumption caused by

an animal identification program

zs Change in demand for slaughter cattle caused by an animal identification
program

z! Change in demand for feeder cattle caused by an animal identification program

zp Change in consumer demand for retail pork caused by an animal identification
program

z Change in demand for wholesale pork caused by an animal identification
program

zv Change in demand for imported wholesale pork caused by an animal

identification program

zy Change in export consumer demand for wholesale pork caused by an animal
identification program

z: Change in demand for slaughter hogs caused by an animal identification
program

z" Change in consumer demand for retail domestic lamb consumption caused by an

animal identification program

Al Change in consumer demand for retail imported consumption caused by an
animal identification program

z" Change in demand for wholesale domestic lamb caused by an animal
identification program

z¢ Change in demand for slaughter lamb caused by an animal identification
program

z! Change in demand for feeder lamb caused by an animal identification program

z, Change in consumer demand for retail poultry consumption caused by an animal
identification program

z" Change in demand for wholesale poultry caused by an animal identification
program
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Table 9.2. Variable Definitions for the Log Differential Equilibrium Displacement
Model, Continued.

Change in export consumer demand for wholesale poultry caused by an animal
identification program

Changes in costs of supplying retail beef caused by an animal identification
program

Changes in costs of supplying wholesale beef caused by an animal identification
program

Changes in costs of supplying wholesale beef imports caused by an animal
identification program

Changes in costs of supplying slaughter cattle caused by an animal identification
program

Changes in costs of supplying feeder cattle caused by an animal identification
program

Changes in costs of supplying retail pork caused by an animal identification
program

Changes in costs of supplying wholesale pork caused by an animal identification
program

Changes in costs of supplying wholesale pork imports caused by an animal
identification program

Changes in costs of supplying slaughter hogs caused by an animal identification
program

Changes in costs of supplying retail domestic lamb caused by an animal
identification program

Changes in costs of supplying retail imported lamb caused by an animal
identification program

Changes in costs of supplying wholesale lamb caused by an animal identification
program

Changes in costs of supplying slaughter lamb caused by an animal identification
program

Changes in costs of supplying feeder lamb caused by an animal identification
program

Changes in costs of supplying retail poultry caused by an animal identification
program

Changes in costs of supplying wholesale poultry caused by an animal
identification program
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Table 9.3. Elasticity Definitions and Estimates for the Log Differential Equilibrium
Displacement Model.

Estimate

Symbol  Definition Short Run  Long Run

e Own-price elasticity of demand for retail beef -0.86P -1.17b

Mt Cross-price elasticity of demand for retail beef with 0.102
respect to the price of retail pork

M Cross-price elasticity of demand for retail beef with 0.05¢
respect to the price of domestic retail lamb

. Cross-price elasticity of demand for retail beef with 0.05¢
respect to the price of imported retail lamb

nhy Cross-price elasticity of demand for retail beef with 0.052
respect to the price of retail poultry

P Own-price elasticity of supply for retail beef 0.364 4.624d

n Own-price elasticity of demand for wholesale beef -0.58p -0.94b

P Own-price elasticity of supply for wholesale beef 0.284 3.43p

e Own-price elasticity of demand for wholesale beef -0.58¢ -0.94¢
imports

P Own-price elasticity of supply for wholesale beef 1.83e 10.00¢
imports

e Own-price elasticity of demand for wholesale beef -0.42f -3.00f
exports

s Own-price elasticity of demand for slaughter cattle -0.40v -0.53p

& Own-price elasticity of supply for slaughter cattle 0.268 3.24¢

m Own-price elasticity of demand for feeder cattle -0.14b -0.75b

&l Own-price elasticity of supply for feeder cattle 0.22h 2.82h

. Own-price elasticity of demand for retail pork -0.692 -1.00¢

e Cross-price elasticity of demand for retail pork with 0.18i
respect to the price of retail beef

g Cross-price elasticity of demand for retail pork with 0.02¢
respect to the price of domestic retail lamb

. Cross-price elasticity of demand for retail pork with 0.02¢
respect to the price of imported retail lamb

ey Cross-price elasticity of demand for retail pork with 0.02i
respect to the price of retail poultry

& Own-price elasticity of supply for retail pork 0.734 3.874

n Own-price elasticity of demand for wholesale pork -0.714 -1.00¢

& Own-price elasticity of supply for wholesale pork 0.444 1.944
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Table 9.3. Elasticity Definitions and Estimates for the Log Differential Equilibrium
Displacement Model, Continued.

Estimate
Symbol  Definition Short Run  Long Run
e Own-price elasticity of demand for wholesale pork -0.71c¢ -1.00°
imports
ey Own-price elasticity of supply for wholesale pork 1.41e 10.00°
imports
e Own-price elasticity of demand for wholesale pork -0.89i -1.00°
exports
ne Own-price elasticity of demand for slaughter hogs -0.51k -1.00°
& Own-price elasticity of supply for slaughter hogs 0.41! 1.80'
my Own-price elasticity of demand for domestic retail -0.52b -1.11°
lamb
M Cross-price elasticity of demand for domestic retail 0.29
lamb with respect to the price of imported retail lamb
N Cross-price elasticity of demand for domestic retail 0.05¢
lamb with respect to the price of retail beef
M 4 Cross-price elasticity of demand for domestic retail 0.02¢
lamb with respect to the price of retail pork
My Cross-price elasticity of demand for domestic retail 0.02°
lamb with respect to the price of retail poultry
&y Own-price elasticity of supply for domestic retail 0.15b 3.96°
lamb
', Own-price elasticity of demand for imported retail -0.41v -0.63°
lamb
M Cross-price elasticity of demand for imported retail 0.78"
lamb with respect to the price of domestic retail lamb
e Cross-price elasticity of demand for imported retail 0.05¢
lamb with respect to the price of retail beef
M Cross-price elasticity of demand for imported retail 0.02¢
lamb with respect to the price of retail pork
ny Cross-price elasticity of demand for imported retail 0.02°
lamb with respect to the price of retail poultry
&, Own-price elasticity of supply for imported retail 10.00v 10.00°
lamb
n" Own-price elasticity of demand for wholesale lamb -0.35b -1.03°
& Own-price elasticity of supply for wholesale lamb 0.160b 3.85°
e Own-price elasticity of demand for slaughter lamb -0.33p -0.87°
& Own-price elasticity of supply for slaughter lamb 0.12b 2.95°
n Own-price elasticity of demand for feeder lamb -0.11v -0.29°
&f Own-price elasticity of supply for feeder lamb 0.09» 2.26
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Table 9.3. Elasticity Definitions and Estimates for the Log Differential Equilibrium
Displacement Model, Continued.

Estimate
Symbol  Definition Short Run  Long Run
m Own-price elasticity of demand for retail poultry -0.29i -1.00°
e Cross-price elasticity of demand for retail poultry 0.18'
with respect to the price of retail beef
o Cross-price elasticity of demand for retail poultry 0.04'
with respect to the price of retail pork
Mg Cross-price elasticity of demand for retail poultry 0.02¢
with respect to the price of domestic retail lamb
o Cross-price elasticity of demand for retail poultry 0.02¢
with respect to the price of imported retail lamb
& Own-price elasticity of supply for retail poultry 0.18d 13.10¢
Own-price elasticity of demand for retail poultry -0.31e -1.00°
exports
nw Own-price elasticity of demand for wholesale poultry -0.22d -1.00¢
&y Own-price elasticity of supply for wholesale poultry 0.144 14.00¢

aBrester and Schroeder (1995); bGIPSA RTI Meat Marketing Study (2007); cAuthors best estimate;
dBrester, Marsh, and Atwood (2004); cEstimated by authors; Zaho, Wahl, and Marsh (2006); sMarsh
(1994); hMarsh (2003); iBrester (1996); iPaarlberg et al. (2008); *Wohlgenant (2005); 'Lemieux and
Wohlgenant (1989).
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Table 9.4. Quantity Transmission Elasticity Definitions and Estimates for the Log
Differential Equilibrium Displacement Model.

Standard

Symbol Definition Estimate2  Deviation?

ol Percentage change in retail beef supply given a 1% change 0.771 0.072
in wholesale beef supply

o Percentage change in wholesale beef demand given a 1% 0.995 0.095
change in retail beef demand

e Percentage change in wholesale beef supply given a 1% 0.909 0.024
change in slaughter cattle supply

o Percentage change in slaughter cattle demand given a 1% 1.09 0.024
change in wholesale beef demand

e Percentage change in slaughter cattle supply given a 1% 1.07 0.351
change in feeder cattle supply

s Percentage change in feeder cattle demand given a 1% 0.957 0.036
change in slaughter cattle demand

7o Percentage change in retail pork supply given a 1% change 0.962 0.038
in wholesale pork supply

T Percentage change in wholesale pork demand given a 1% 0.983 0.037
change in retail pork demand

e Percentage change in wholesale pork supply given a 1% 0.963 0.039
change in slaughter hog supply

e Percentage change in slaughter hog demand given a 1% 0.961 0.037
change in wholesale pork demand

e Percentage change in retail domestic lamb supply given a 0.908 0.103
1% change in wholesale lamb supply

™ Percentage change in wholesale lamb demand given a 1% 0.731 0.058
change in retail domestic lamb demand

7 Percentage change in wholesale lamb supply given a 1% 1.007 0.002
change in slaughter lamb supply

e Percentage change in slaughter lamb demand given a 1% 0.993 0.002
change in wholesale lamb demand

e Percentage change in slaughter lamb supply given a 1% 0.864 0.142
change in feeder lamb supply

st Percentage change in feeder lamb demand given a 1% 0.962 0.025
change in slaughter lamb demand

o Percentage change in retail poultry supply given a 1% 0.806 0.022
change in wholesale poultry supply

o Percentage change in wholesale poultry demand given a 1.035 0.103

Y

1% change in retail poultry demand

aThese estimates are obtained from the structural model that is presented later in the report.
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BEEF SECTOR:

EQ; = 115EP; + 15 EPS + 17 4EPL + 7, EPS + 15, ER/ + Ezg (9.37)
EQL = &LEP! + yY"EQY + EW}, (9.38)
EQY =y EPy + 73"EQg + Ez (9.39)
EQy = & ERy' + 75 (Qs / Qg)EQ; + (Qgi / Q5)EQg — (Qg. / Qg)EQs, + Ewg (9.40)
EQs = 7 EPy + 70 EQy +(Qq / Qz)EZ;, + Ezy (9.41)
EQY = sYEPY + EWY (9.42)
EQz = 77.EP:’ + Ezg, (9.43)
EQ: = 7eEPy +75"EQy + (Qa. / Q¢) Ezg, + Ezg (9.44)
EQS = £EPS + yPEQL + Ew; (9.45)
EQL = niEP] + J'EQS + Ez] (9.46)
EQ! = ¢[EPS + Ew] (9.47)
PORK SECTOR:
EQL = niEP; + n.EPY + ny JEPY, + i EP! + 5 ER; + Ezp (9.48)
EQL = s EP; + y""EQY + Ewj (9.49)
EQY = ndEPY + 7"EQy + Ez (9.50)
EQC = &K BRS + 7" (Qe /QEQ: +(Q 7/ Q) EQG — (Qce / QUIEQ(. + Ewy (9.51)
EQq = mqEP¢ + 7 "EQ¢ + (Qq / Q) Ez + Ezg (9.52)
EQY = sYEPY + EwW) (9.53)
EQe = mEP + Ezg, (9.54)
EQ = mERS + 0 ”EQ + (Qce / Q) Bz + EZ¢ (9.55)
EQS = s EPS + EWS (9.56)
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LAMB SECTOR:
EQ[, = n/,EPL, + 1l EP! + 1l &EPs + 1/ W EPs +nly ER’ + Ez/,
EQl = e,ER, + 1"EQ" + Ew[,
EQ| = nliER] + miaEP + mEPs + nli EPC +m ERy + EZ);
EQ = ¢,EP; + Ew/
EQ" =n"ER" + 7["EQ/, + EzZ"
EQ" = ¢"ER" + ,"EQ + EwW/"
EQ’ =n’EP® + 7"EQ" + Ez}
EQ® = ¢’EP° + y°EQ +Ew’
EQ' =#'EP’ +'EQ® + Ez/

EQ' = & EP + Ew/

POULTRY SECTOR:

EQYr = 77; EPYr + n;BEPBr + ﬂ;KEPKr + U\:LdEPer + 77\:|_iEF)|_ri + EZ‘:

EQ; = /ER/ + W"EQ) —(Qr. / Q)EQy, + Ewy
EQ), = 1.ER; + EZ,
EQ) = nEPY + o"EQ) + Qi /Q))EZ), + EW)

EQY = &"EPY + EwWY

The term E represents a relative change operator (e.g.,
EQg =0Qg /Qg =JIny ). Table 9-2 provides definitions for all

(9.57)
(9.58)
(9.59)
(9.60)
(9.61)
(9.62)
(9.63)
(9.64)
(9.65)

(9.66)

(9.67)
(9.68)
(9.69)
(9.70)

(9.71)

parameters. In addition, each ziB and WiB represent single elements of

the demand (Z;i) and supply (\Nki) shifters, respectively. Specifically,

these elements represent percentage supply or demand changes from

initial equilibria caused by an animal identification program. That is, zli(
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represents potential changes in demand for meat products resulting from
an animal identification program. Similarly, W:( represents costs that shift
supply which may result from an animal identification program. All other
elements of (Z,) and (W,') are assumed to be unchanged by

implementation of an animal identification program.

The equilibrium displacement model was implemented by placing all of
the endogenous variables in equations (9.37) through (9.71) onto the
left-hand side of each equation:

BEEF SECTOR:
EQg — 175EPs — 176 ERC = 776.aEPYy — 776, ERG — 776/ ER/ = EZg (9.72)
EQ: — &:EPy — 75 EQy = Ewyg (9.73)
EQs — 775 EPs’ — 75"EQ; = Ezg (9.74)
EQ — e EPy — 75" (Qg / Q5DEQs — (Qai / QuDEQy + (Que / Q5)EQ;. = Ewy (9.75)
EQs — 75EPs — 75"EQy = (Qui / Qe )EZg, + Ezy (9.76)
EQY — &“EPY = EWY (9.77)
EQee —776eEPs’ = EZg, (9.78)
EQ; -~ 7EPs — 75 EQy = (Qge / Qs) EZp + Ez; (9.79)
EQ; — &EP; — yJEQL = Ew; (9.80)
EQ; —7.EP; — 75 EQ; = Ez, (9.81)
EQ. — &EP; = Ew] (9.82)

PORK SECTOR:
EQ¢ — mEP¢ — eEPs — Mo EPy — i BRG — o ER = Ezy (9.83)
EQL — &EP — y""EQY = Ew], (9.84)
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EQ¢ — e ER — 7 "EQq = Ezy (9.85)

EQ( — &ER — 7" (Qe /QNEQL —(Q / Q) EQq + (Qce / QC)EQee = Ewy (9.86)
EQ¢ — 7EPG —7"EQC = (Qq / Q) Ezy + Ezy; (9.87)
EQY — &VEPY = EW! (9.88)
EQee — MeER = EZ (9.89)
EQ - mERS — 7 "EQ¢ =(Qee / Q) EZe + E2z¢ (9.90)
EQS — £ EPS = EwWS (9.91)
LAMB SECTOR:
EQly — 74EPL — o EPS — 7seEPs — maEPc — 1w ER/ = EZ4 (9.92)
EQ, — &.EPL — n"EQ" = Ewj, (9.93)
EQ —nEP; — miEP — mieEPs —nlwER —myER/ = Ez}; (9.94)
EQ!, - &/ EP| = Ew], (9.95)
EQ" - n"EP" - :™EQ/, = Ez" (9.96)
EQY — &'ER" - 1 "EQ] = Ew/' (9.97)
EQ® - 7°EPS — t™EQ" = Ez$ (9.98)
EQ’ - £EP° - y°EQ = EwW} (9.99)
EQ' -nEP - 'EQ’ = Ez (9.100)
EQ' - ¢/EP" = Ew/ (9.101)
POULTRY SECTOR:
EQ — mER — myBPy — i ER¢ — v aBRG — i ERS = Ezy (9.102)
EQf — &/EP/ — »"EQy +(Q). /Q))EQ;, = Ewy (9.103)
EQr. —m.ER = Ezy (9.104)
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EQ/ —'ER" - #"EQy = (Qr. / Q) Ezy + EW/ (9.105)

EQ" — &"EP" = Ew) (9.106)

Y

For any given set of elasticity estimates, equations (9.72) through (9.106)
can be used to determine the relative changes in endogenous quantities
and prices for any given exogenous changes in costs and/or consumer
demand. In matrix notation, equations (9.72) through (9.106) can be

written as:

AxY =BxX (9.107)

where A is a 35x35 nonsingular matrix of elasticities; Y is a 35x1 vector
of changes in the endogenous price and quantity variables; B is a 35x35
matrix of parameters associated with the exogenous variables; and X is a
35x1 vector of percentage changes in the exogenous supply and demand
variables. Relative changes in the endogenous variables (Y) caused by
relative changes in animal identification costs and benefits (X) are
calculated by solving equation (9.107) as

Y=A'xBxX (9.108)

9.2 DATA

COMPLETE PRICE AND QUANTITY DATA for 2007 were available for
all variables included in the model. All price and quantity data were
obtained from the Livestock Marketing Information Center.
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9.3 ELASTICITY ESTIMATES

ELASTICITY ESTIMATES ARE REQUIRED toimplement the EDM
model. When possible, estimates are obtained from the extant
literature. In addition, the demand and supply quantity transmission
elasticities were estimated from publically-available data. In all cases,
Monte Carlo simulations are conducted using random sampling from a
range of these elasticities. The Monte Carlo simulations allow the
construction of empirical probability distributions for changes in
endogenous variables and surplus measures. The Monte Carlo
simulations are conducted assuming that elasticity estimates are
correlated among vertical demand and supply sectors within each
species. Discussion on the Monte Carlo simulations can be found in
Appendix A9.1.

9.3.1 ELASTICITIES OBTAINED FROM THE LITERATURE

The elasticities reported in table 9.3 were generally selected from
previously published studies. When several estimates were available, we
selected “mid-range” estimates. In other cases, elasticity estimates were
unavailable. In these cases, we selected elasticity estimates that were
similar to others in the model. For example, the derived demand for
imported wholesale beef and imported wholesale pork were assumed to
be the same as the derived demand elasticity for domestic wholesale
beef and pork, respectively.

Estimates of cross-price elasticities with respect to lamb at the retail level
were particularly sparse in the literature. Consequently, the cross-price
elasticities of demand for beef with respect to the price of domestic lamb
and imported lamb were assumed to be the same as the cross-price
elasticity of demand for beef with respect to the price of poultry (0.05).
Likewise, the cross-price elasticities of demand for pork with respect to
the price of domestic lamb and imported lamb were assumed to be the
same as the cross-price elasticity of demand for pork with respect to the
price of poultry (0.02).
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The cross-price elasticities of domestic lamb to beef, pork, and poultry
are assumed to be the same as the cross-price elasticity of beef, pork,
and poultry to domestic lamb, respectively (0.05). Similarly, the cross-
price elasticities of imported lamb to beef, pork, and poultry are assumed
to be the same as the cross-price elasticity of beef, pork, and poultry to
imported lamb.

9.3.2 ESTIMATED DEMAND QUANTITY TRANSMISSION
ELASTICITIES

Estimates of demand quantity transmission elasticities are used in the
equilibrium displacement model to provide linkages between vertically
connected demand sectors. These estimates are obtained from
Seemingly Unrelated Regression (SUR) estimation of three equations for
both beef and lamb. Because the pork and poultry industries are more
vertically integrated compared to the beef and lamb industries, the
demand quantity transmission elasticities for pork are obtained from the
SUR estimation of two equations while the poultry demand quantity
transmission elasticities are obtained from a single ordinary least squares
equation. Double log specifications are used so that resulting parameter
estimates are interpreted as transmission elasticities. All demand
guantity transmission equations are corrected for first-order
autocorrelation. Demand quantity transmission elasticity estimates are
summarized in table 9.4.

Tables 9.5 through 9.8 present the regression results for the demand
guantity transmission regressions. Annual data for the years 1970
through 2007 were used to estimate the transmission elasticities. The
guantity data were obtained from the Livestock Marketing Information
Center.

214



Table 9.5. SUR (Double Log) Demand Quantity Transmission Elasticities for Beef.

Dependent Variables

Wholesale Beef Slaughter Cattle Feeder Cattle
Regressors Quantity (Qg') Quantity (Qg) Quantity (Qg )
Constant 0.34 -0.85 11.565

(0.36) (-3.40) (14.2291)
Retail Beef Quantity (Qg) 0.99

(10.44)
Wholesale Beef Quantity (QY) 1.09

(44.99)
Slaughter Cattle Quantity (QS) 0.96
(26.29)

Regression Statistics:
Adjusted R2 0.909 0.992 0.944
Log mean of the dependent variable ~ 10.10 10.18 12.65

aThese estimates are obtained from the structural model presented later in the report.
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Table 9.6. SUR (Double Log) Demand Quantity Transmission Elasticities for Pork.

Dependent Variables

Wholesale Pork Slaughter Hogs
Regressors Quantity (Q;') Quantity (Qg)
Constant 5.39 0.27

(18.52) (0.74)
Retail Pork Quantity (Qy ) 0.98

(26.47)
Wholesale Pork Quantity (Qy) 0.97

(26.12)

Regression Statistics:
Adjusted R? 0.992 0.991
Log mean of the dependent variable 9.70 9.72

aThese estimates are obtained from the structural model presented later in the report.
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Table 9.7. SUR (Double Log) Demand Quantity Transmission Elasticities for Lamb.

Dependent Variables

Wholesale Lamb  Slaughter Lamb  Feeder Lamb
Regressors Quantity (Q") Quantity (Q) Quantity (Q)
Constant 4.9 0.05 3.03

(89.75) (5.36) (5.76)
Domestic Retail Lamb Quantity (Q ) 0.73

(12.69)
Wholesale Lamb Quantity (Q") 0.99

(580.73)
Slaughter Lamb Quantity (Q) 0.96
(38.86)

Regression Statistics:
Adjusted R2 0.987 0.999 0.991
Log mean of the dependent variable 5.69 5.73 6.23

aThese estimates are obtained from the structural model presented later in the report.
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Table 9.8. OLS (Double Log) Demand Quantity Transmission Elasticity
for Poultry.

Dependent Variable
Wholesale Poultry
Regressors Quantity (Q}')
Constant -5.85
(-0.05)
Retail Poultry Quantity (Q; ) 1.035
(10.05)
Regression Statistics:
Adjusted R? 0.999
Log mean of the dependent variable 10.28

aThese estimates are obtained from the structural model presented later in the report.

9.3.3 ESTIMATED SUPPLY QUANTITY TRANSMISSION
ELASTICITIES

Estimates of supply quantity transmission elasticities are used in the
equilibrium displacement model to provide linkages between vertically
connected supply sectors. These estimates are obtained from the SUR
estimation of three equations for both beef and lamb. Because the pork
and poultry industries are more vertically integrated compared to the
beef and lamb industries, the supply quantity transmission elasticities for
pork are obtained from the SUR estimation of two equations while the
poultry supply quantity transmission elasticities are obtained from a
single ordinary least squares equation. Double log specifications are used
so that resulting parameter estimates are interpreted as transmission
elasticities. All supply quantity transmission equations are corrected for
first-order autocorrelation. Supply quantity transmission elasticity
estimates are summarized in table 9.4.

Tables 9.9 through 9.12 provide the estimation results for the supply
guantity transmission models. Annual data for the years 1970 through
2007 were used to estimate the transmission elasticities. The quantity
data were obtained from the Livestock Marketing Information Center
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Table 9.9. SUR (Double Log) Supply Quantity Transmission Elasticities for Beef.

Dependent Variables

Retail Beef Wholesale Beef  Slaughter Cattle
Regressors Quantity (Qg ) Quantity (Qg') Quantity (Qg)
Constant 2.03 0.84 -3.23

(2.79) (3.38) (-0.73)
Wholesale Beef Quantity (QY) 0.771

(10.77)
Slaughter Cattle Quantity (Q3) 091

(37.35)
Feeder Cattle Quantity (Qf) 1.07
(3.05)

Regression Statistics:
Adjusted R2 0.898 0.991 0.638
Log mean of the dependent variable 9.83 10.10 10.18

aThese estimates are obtained from the structural model presented later in the report.
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Table 9.10. SUR (Double Log) Supply Quantity Transmission Elasticities for
Pork.

Dependent Variables
Retail Pork Wholesale Hogs
Regressors Quantity (Qy ) Quantity (Q,')
Constant -4.99 0.23
(-10.71) (0.58)
Wholesale Pork Quantity (QY) 0.97
(25.32)
Slaughter Hogs Quantity (Qy) 0.98
(24.85)
Regression Statistics:
Adjusted R® 0.938 0.992
Log mean of the dependent variable 3.93 9.7

aThese estimates are obtained from the structural model presented later in the report.
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Table 9.11. SUR (Double Log) Supply Quantity Transmission Elasticities for Lamb.

Dependent Variables

Domestic Retail Wholesale Lamb  Slaughter Lamb
Regressors Lamb Quantity (Q') Quantity (Q")  Quantity (Q)
Constant -5.99 -0.05 0.34

(-2.87) (-5.24) (0.40)
Wholesale Retail Lamb Quantity (Q") 0.91

(8.82)
Slaughter Lamb Quantity (Q°) 1.01

(571.09)
Feeder Lamb Quantity (Q/ ) 0.86
(6.10)

Regression Statistics:
Adjusted R? 0.993 0.999 0.979
Log mean of the dependent variable 0.086 572 5.73

aThese estimates are obtained from the structural model presented later in the report.
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Table 9.12. OLS (Double Log) Supply Quantity Transmission Elasticity for
Poultry.

Dependent Variable

Retail Poultry
Regressors Quantity (Q)

Constant 1.5
(6.49)

Wholesale Poultry Quantity (Q') 0.81
(36.62)

Regression Statistics:

Adjusted R2 0.999

Log mean of the dependent variable 9.78

aThese estimates are obtained from the structural model presented later in the report.
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9.3.4 SIMULATED ELASTICITIES

Whether obtained from the literature or estimated, Monte Carlo
simulations are conducted after selecting prior distributions for each of
the elasticities used in the model. We use Beta (4,4) distributions as
priors in all cases. The Beta distribution is used because it allows for
truncation while the alpha and beta parameters approximates a normal
distribution across the two truncation points. In addition, demand
elasticities are constrained to always be negative and supply elasticities
to always be positive.

After reviewing the literature, ranges for each short run demand, supply,
cross-price, and transmission elasticity were established by multiplying
each estimate by 0.50 to establish the lower bound (in absolute value)
and by 1.50 to establish the upper bound (in absolute value).

For each Monte Carlo replication, each randomly selected elasticity was
allowed to multiplicatively approach its long run elasticity estimate
reported above. The approach allows for supply and demand
adjustments to occur as both consumers and producers respond to
exogenous shocks.

Each simulation includes 1,000 iterations. Empirical probability
distributions are generated for each endogenous variable and for all
estimates of changes in consumer and producer surplus. We use these
empirical distributions to develop reported means (Brester, Marsh, and
Atwood, 2004).

9.3.5 CORRELATIONS

A sensitivity analysis of an equilibrium displacement model should
consider both variations of elasticity estimates and correlations among
these estimates (Davis and Espinoza, 1998). We assume that demand
elasticities are uncorrelated with supply elasticities. Furthermore, we
assume that supply and demand elasticities are uncorrelated across
species. Because we obtained supply and demand elasticity estimates
from the literature, estimated correlation among supply and demand
elasticities are not available. However, estimated correlations among the
demand and supply quantity transmissions indicated that vertical
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correlations averaged about 0.20. In addition, correlation estimates for
both the beef sector and lamb sector also indicated correlations of about
0.20 (GIPSA RTI Meat Marketing Study, 2007). Consequently, we selected
0.20 as the correlation coefficient to be used among vertically related
supply and demand elasticities.

9.4 SIMULATION SCENARIOS

VARIOUS SIMULATION SCENARIOS ARE PRESENTED below to
illustrate the impact of combinations of animal identification policies,
adoption rates, and potential export and domestic beef demand
responses. The costs on the beef industry are proportionally larger than
for the other meat species. Consequently, export and domestic beef
demand shocks dominate all others. Thus, the various scenarios focus on
shocks to beef demand rather than the potential impacts on demand for
other species. Scenarios estimate producer and consumer surplus under
30, 50, 70, and 90% NAIS adoption rates (with few noted exceptions) to
illustrate how different adoption rates cause different impacts. The
scenarios are separated into five general areas:

1. Effects of Various Adoption Rates of Full Animal
Identification/Tracing

The impacts of increased costs of full animal identification/tracing are
simulated assuming 30, 50, 70, and 90% adoption rates. This set of
simulations are conducted assuming that both export and domestic
demand for meat are unaffected by the adoption of a full animal
identification/tracing program. In essence these scenarios reflect where
costs of NAIS adoption accrue in the short and long run if there are no
benefits at all from adoption.
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2. Effects of a 50% Adoption Rate for Premises Registration,
Bookend, and Full Animal Identification/Tracing

The impacts of a 50% adoption rate of three animal identification
programs, 1) premises registration, 2) bookend, and 3) full animal
identification/tracing, are simulated. The simulations are conducted
assuming that both export and domestic demand for meat are unaffected
by the 50% adoption of these three programs. This set of scenarios
enables us to compare how additional costs of bookend and full animal
tracing alone without any changes in demand would affect producers and
consumers. These scenarios again reflect only costs of adoption
assuming no benefits.

3. Increases in Export Beef Demand Needed to Offset Various
Adoption Rates of Full Animal Identification/Tracing

Regardless of adoption rates, the implementation of a full animal
identification/tracing program increases costs. However, it is possible
that such systems may increase foreign consumer confidence in the US
meat system. Hence, the size of an increase in beef export demand
needed to just offset adoption costs is simulated assuming 30, 50, 70, and
90% adoption rates. The focus is on beef exports rather than exports of
other meats because the beef sector dominates the simulation model.
That is, since costs of adoption are by far largest in the beef sector, it is
the sector that is most affected. The simulation involves adjusting the
size of the increase in beef export demand to the point where none of
the wholesale, slaughter cattle, nor feeder cattle (which includes
cow/calf producers) sectors lose any (10-year discounted present value)
producer surplus. These sectors were selected because they are the
sectors in the beef industry that incur direct costs of an individual animal
ID and tracing system with NAIS adoption. In essence, these scenarios
measure how much of a beef export demand enhancement would be
needed (assuming constant domestic demand) to encourage beef
producer adoption of NAIS for each adoption rate.
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4, Increases in Domestic Beef Demand Needed to Offset Various
Adoption Rates of Full Animal Identification/Tracing

Adoption of an animal identification/tracing program could increase
consumer confidence in the US meat system. Hence, the size of an
increase in domestic beef demand needed to just offset the costs of such
a program is simulated assuming 30, 50, 70, and 90% adoption rates. In
these scenarios, the focus is on domestic beef demand rather than the
domestic demand for other meats because the beef sector dominates the
simulation model. The simulation involves adjusting the size of an
increase in domestic beef demand to the point where neither the
wholesale beef, slaughter cattle, nor feeder cattle sectors lose any (10-
year discounted) producer surplus. In essence, these scenarios measure
how much of a domestic beef demand enhancement would be needed
(assuming constant domestic demand) to encourage beef producer
adoption of NAIS for each adoption rate.

5. Loss of Export Beef Demand if Animal Identification/Tracing is Not
Implemented

Animal identification systems are rapidly developing through the world
(see Table 12.1 for a summary comparing global cattle identification and
traceability systems). World Trade Organization guidelines allow
members to maintain higher sanitary and phytosanitary standards than
internationally accepted if there is scientific justification to impose such
standards. Furthermore, as international adoption of animal
identification and tracing systems are adopted, they raise internationally
accepted standards. The United States could begin to lose access to
international beef export markets if the United States falls behind world
standards on adoption of an animal identification/tracing system.

According to USDA-APHIS (2007), the U.S. needs to develop and
implement an animal identification system that can “protect U.S. exports
and meet the growing international market demand for systems that
provide timely animal identification capabilities...” (page 2).
Furthermore, Murphy et al. (2008) states that animal identification
systems “are becoming prerequisites to international trade” (page 284).
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As a result, status quo of doing nothing going forward to increase
adoption of NAIS is likely to reduce US access to specific international
markets. Exactly how much access and at what timing is not certain, but
reduced access is probable. To estimate how such reduced export
market access, all else constant, we estimate a set of scenarios where
loss of the beef export markets are evaluated at 10%, 25%, and 50%
losses assuming the United States does not implement an animal
identification/tracing system. These scenarios demonstrate potential
losses of not having NAIS as animal identification and tracing becomes an
international norm.
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9.5 ANIMAL IDENTIFICATION PROGRAM COST ESTIMATES

EXOGENOUS (PERCENTAGE) CHANGES in an animal identification
program at the wholesale, slaughter, and farm levels of the beef, pork,
lamb, and poultry industries were estimated (see Sections 4-7 for
discussion on the animal identification program cost estimates). There
are no changes in costs at the retail levels. The annual operation costs
estimates resulting from a 90% adoption of an animal identification
program for beef, pork, lamb, and poultry would increase by $175.87
million, $5.67 million, $2.71 million, and $7.98 million, respectively.

Of the $192.22 million annual increase in operating costs, the beef
industry will bear the largest portion of this with a $175.87 million annual
increase in operating costs. Costs associated with several sectors within
the beef industry are aggregated for use in the simulation model. For
example, Beef cow/calf and Auction yard costs are combined into the
feeder cattle sector. Dairy, Background, and Feedlot costs are
aggregated into the slaughter cattle sector. Packer costs are referred to
as wholesale costs in the simulation model. Thus, beef industry costs are
estimated to be distributed as: $126.69 million to the feeder cattle
sector, $46.48 million to the slaughter cattle sector, and $2.69 million to
the wholesale sector. Using 2007 prices and quantities for each market
level, these costs estimates represent the following percentage increases
in costs relative to total value: 0.42% at the farm level, 0.12% at the
slaughter cattle level, and 0.007% at the wholesale beef level (see column
5, table 9.13). Each of these percentage increases in costs represent
upward shifts (reductions in supply) of the respective supply functions
[equations (9.47), (9.45), and (9.40)].

Costs associated with the pork industry are aggregated into specific
sectors within the simulation model. Identification costs associated with
Farrow-to-Wean, Farrow-to-Feeder, Farrow-to-Finish, Wean-to-Feeder,
and Feeder-to-Finish are aggregated into the slaughter hog sector.
Packer costs are represented in the simulation model by the wholesale
level. These costs will be distributed throughout the pork industry as
follows: $5.54 million to the slaughter hog sector and $0.13 million to the
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wholesale pork (packer) sector. These translate to the following
percentage increases in costs relative to total value: 0.04% at the
slaughter hog level, and 0.0009% at the wholesale pork level (column 5,
table 9.13). Each of these percentage increases in costs represents
upward shifts of the respective supply functions [equations (9.56) and
(9.51)].

One-half of the costs associated with All Operations in the lamb industry
are allocated to the feeder lamb level, while the other one-half of All
Operations costs are allocated to the slaughter lamb sector. Packer costs
are included in the wholesale level in the simulation model. The $2.71
million annual increase in lamb industry costs will be distributed as: $1.34
million, $1.34 million, and $0.029 million to the feeder lamb, slaughter
lamb, and wholesale marketing levels, respectively. These costs
increases represent the following percentage increases relative to total
value at the feeder, slaughter, and wholesale levels: 0.43%, 0.43%, and
0.008%, respectively (column 5, table 9.13). Each of these percentage
increases in costs represents upward shifts of the respective supply
functions [equations (9.66), (9.64), and (9.62)].

All of the costs incurred by the poultry industry are assigned to the
wholesale level in the simulation model. Increased costs to the poultry
sector are attributed to the wholesale level and represent a 0.02%
increase in wholesale costs relative to total value. This percentage
increase represents an upward shift in the respective supply function
[equation (9.71)].

The percentage changes in animal identification costs for the alternate
scenarios (e.g., 30% adoption for Full Identification/Tracing, 50%
adoption for Full Identification/Tracing, etc.) at each market level are
estimated in a similar manner. These percentage increases in costs are
presented in table 9.13.
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Table 9.13. Exogenous Supply Changes Used in the Equilibrium Displacement Model. (%)

No Change in Demand
30% adoption  50% adoption 70% adoption 90% adoption 50% adoption 50% adoption  50% adoption

Full ID & Full ID & Full ID & Full ID & Prem. Full ID &
Tracing Tracing Tracing Tracing Registration Bookend Tracing
Beef Sector:
Wholesale 0.0019% 0.0032% 0.0046% 0.0068% 0.0000% 0.0032% 0.0032%
Slaughter 0.0303% 0.0538% 0.0815% 0.1160% 0.0001% 0.0319% 0.0538%
Farm 0.0997% 0.1755% 0.2905% 0.4178% 0.0011% 0.1558% 0.1755%
Pork Sector:
Wholesale 0.0003% 0.0005% 0.0007% 0.0009% 0.0000% 0.0005% 0.0005%
Slaughter 0.0121% 0.0206% 0.0299% 0.0399% 0.0008% 0.0046% 0.0206%
Lamb Sector:
Wholesale 0.0027% 0.0045% 0.0063% 0.0081% 0.0045% 0.0045% 0.0045%
Slaughter 0.1371% 0.2286% 0.3200% 0.4318% 0.0221% 0.1308% 0.2286%
Farm 0.1350% 0.2249% 0.3149% 0.4250% 0.0217% 0.1287% 0.2249%
Poultry Sector:
Wholesale 0.0046% 0.0084% 0.0129% 0.0180% 0.0003% NA 0.0084%

*There are no costs in the bookend approach for poultry.
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9.6 ANIMAL DISEASE MANAGEMENT

An epidemiological disease spread model is used to evaluate a hypothetical
foot-and-mouth disease (FMD) outbreak in southwest Kansas under
alternative animal tracing strategies. The disease spread in this exercise is
confined to the southwest Kansas region and is not allowed to jump outside
of the region, though in all likelihood FMD would spread beyond this region if
it occurred. The main reason for confining the disease to this area is that it is
the only region for which we have well-calibrated reliable animal location
and movement data which are critical inputs into the disease spread model.
Restricting the model to this geographic area likely underestimates both the
disease spread and its duration. However, the equilibrium displacement
model results presented below resulting from a highly contagious FMD
outbreak are driven more off of export market losses than animal losses
associated with disease outbreak.

The tracing strategies used in the disease spread model are 30, 50, 70, and
90% successful one-step forward traces which we use as a proxy for ID and
tracing adoption rates used in other scenarios. However, successful one-step
forward traces are not the same as industry animal ID and tracing adoption
rates. The specific epidemiological model used is the North American Animal
Disease Spread Model (NAADSM). NAADSM is a stochastic, spatial, state-
transition simulation model that is designed to simulate the spread and
control of highly contagious diseases in a population of susceptible animals
(Harvey, et al.). Results from the disease spread model are then
incorporated into the equilibrium displacement model.

The disease spread model used in this study was developed by the US
Department of Agriculture’s Animal and Plant Health Inspection Service
(USDA/APHIS) in collaboration with Colorado State University, University of
Guelph, Canadian Food Inspection Agency, and Ontario Ministry of
Agriculture, Food, and Rural Affairs. Several recent studies including
Paarlberg et al. (2008), Pendell et al. (2007), Pendell (2006), and Reeves et al.
(2006) have used the NAADSM to analyze impacts of FMD outbreaks.
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9.6.1 IMPACTS OF FOOT-AND-MOUTH DISEASE OUTBREAK WITH
VARIOUS DECREASES IN EXPORT BEEF DEMAND GIVEN VARIOUS
ADOPTION RATES OF FULL ANIMAL IDENTIFICATION/TRACING.

This set of simulations considers increased levels of animal tracing at 30, 50,
70, and 90% tracing adoption rates simultaneously with various changes in
export beef demand. In each scenario a first-year reduction in exports of
80% was assumed following an FMD outbreak. The rationale for this is that
major export markets would immediately completely close in similar fashion
to what the US experienced with the BSE event that resulted in an 80% first-
year export market reduction. FMD is a much more well understood and
common disease in the world than BSE and is not considered a food safety
threat. As such, resumption of trade with an FMD outbreak is assumed to
occur faster than the US experienced with BSE. Furthermore, as animal
tracing adoption increases, it is assumed that regionalization would enable
for more rapid export market re-opening so the export market is assumed to
be re-opened more quickly with higher levels of animal tracing adoption.

With 30% tracing adoption, it is assumed that an FMD outbreak would result
in an 80% decrease in export beef demand in the first year, a 50% decrease
in export beef demand in the second year, a 30% decrease in export beef
demand in the third year, 10% decrease in export beef demand in the fourth
year, a 5% decrease in export beef demand in years five, six, and seven, and
by year eight, the markets would be back to pre-FMD export beef demand
levels. A second simulation considers a 50% tracing adoption rate assuming
an 80, 40, 10, 5, 5, and 5% loss in export beef demand in years one through
six, respectively, with the last four years at pre-FMD beef export levels
following the FMD outbreak. A third model simulates a 70% adoption rate
tracing adoption rate assuming a 80, 30, 5, 5, and 5% loss in export beef
demand in years one through five, respectively, following the FMD outbreak
with the last five years at pre-FMD beef export levels. A fourth model
considers a 90% adoption rate, and losses of 80, 10, 5, 5, and 5% in export
beef demand in years one through five, respectively, with the last five years
at pre-FMD beef export levels.

Figure 9.4 presents the alternate tracing adoption rates and the associated
export market losses by year following a FMD outbreak and for comparison
illustrates the export market losses by year as a result of the BSE event in the
US. The BSE event occurred in late 2003, so we have only realized just under
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five years of export market access since that time. Export market forecasts
from the Livestock Marketing Information Center were used for years five,
six, seven, eight, and nine, after the BSE event in figure 9.4.

FIGURE 9.4. ASSUMED EXPORT MARKET LOSS BY YEAR FOLLOWING A FOOT-AND-
MOUTH DISEASE OUTBREAK WITH DIFFERENT BOVINE AND SWINE TRACEABILITY LEVELS
AND ACTUAL AND FORECASTED BSE EXPERIENCED EXPORT MARKET LOSS
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9.6 SIMULATION RESULTS

IN THIS SECTION, WE PRESENT EDM SIMULATION RESULTS fora
variety of scenarios that evaluate the cost impacts of implementing an
animal identification program on the meat industry. In each case,
percentage changes in prices and quantities for livestock and meat prices are
presented for both short run (1 year) and long run (10 year) time horizons.
Each percentage change is relative to 2007 average prices and quantities. In
addition, changes in producer surplus at each market level and for each
species are presented as are changes in consumer surplus at the retail level.
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Changes in producer and consumer surplus are presented for short run and
long run time horizons as well as cumulative effects over a ten-year period.
Changes in producer and consumer surplus for the various simulations can be
found in the tables in Appendix A.9.2.

9.6.1 SIMULATED EFFECTS OF VARIOUS ADOPTION RATES OF FULL
ANIMAL IDENTIFICATION/ TRACING

Table 9.14 presents median percentage changes in prices and quantities for
all endogenous variables resulting from a 90% adoption of a full animal
identification/tracing program. The first column shows the short run (first
year) results. Retail and wholesale beef prices increase by 0.73% and 0.87%,
respectively, while quantities decrease by 0.52% and 1.03%. Prices and
guantities for imported wholesale beef, slaughter cattle, and feeder cattle all
decline. Exported wholesale beef quantities also decline.

Retail, wholesale, and imported pork prices and quantities all increase
slightly (but by less than 0.11%). This occurs because the demand for pork
increases as the retail price of beef increases. This demand increase is large
enough to offset additional costs imposed on the pork sector by the 90%
adoption of full animal identification/tracing program. Slaughter hog prices
increase by 0.09%, but quantities decline slightly as do quantities of pork
exports. Higher domestic pork prices encourages imports which displaces
some domestic and export production.

The retail price of domestic lamb increases by 1.1%, while quantity declines
by about 0.5%. Thus, retail demand (as a result of higher beef and pork
prices) for lamb does not increase enough to offset higher costs of full animal
identification/tracing. However, the retail demand for imported lamb
increases. The prices of wholesale and slaughter lamb increase while
guantities decline. Feeder lamb prices and quantities both decline. Retail
and wholesale poultry prices and quantities increase, while poultry exports
decline slightly.

In the long run, most of these relationships are similar. However, all of the
long run estimates are quite small indicating that the meat industry adjusts
to the animal identification/tracing program over time.
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Table 9.14. Median Changes from 90% Adoption of a Full

Animal Identification/Tracing Program

Endogenous Variables Short Run  Long Run
Retail Beef Quantity -0.522%  -0.003%
Retail Beef Price 0.729% 0.003%
Wholesale Beef Quantity -1.029%  -0.021%
Wholesale Beef Price 0.866% 0.020%
Imported Wholesale Beef Quantity -0.766%  -0.019%
Imported Wholesale Beef Price -0.418% -0.002%
Exported Wholesale Beef Quantity -0.359% -0.059%
Slaughter Cattle Quantity -0.812%  -0.055%
Slaughter Cattle Price -0.711% 0.061%
Feeder Cattle Quantity -0.562% -0.130%
Feeder Cattle Price -1.469% 0.102%
Retail Pork Quantity 0.104%  -0.001%
Retail Pork Price 0.082% 0.002%
Wholesale Pork Quantity 0.043% -0.010%
Wholesale Pork Price 0.080% 0.008%
Imported Wholesale Pork Quantity 0.027% -0.009%
Imported Wholesale Pork Price 0.020%  -0.001%
Exported Wholesale Pork Quantity -0.073% -0.008%
Slaughter Hog Quantity -0.005%  -0.020%
Slaughter Hog Price 0.086% 0.011%
Domestic Retail Lamb Quantity -0.505% -0.008%
Domestic Retail Lamb Price 1.126% 0.008%
Imported Retail Lamb Quantity 0.907% 0.006%
Imported Retail Lamb Price 0.090% 0.001%
Wholesale Lamb Quantity -0.747%  -0.042%
Wholesale Lamb Price 1.057% 0.035%
Slaughter Lamb Quantity -0.900%  -0.166%
Slaughter Lamb Price 0.511% 0.145%
Feeder Lamb Quantity -0.609%  -0.191%
Feeder Lamb Price -2.245% 0.103%
Retail Poultry Quantity 0.080% 0.001%
Retail Poultry Price 0.280% 0.000%
Exported Retail Poultry Quantity -0.085% 0.000%
Wholesale Poultry Quantity 0.021%  -0.001%
Wholesale Poultry Price 0.276% 0.002%
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Table 9.15 presents changes in producer and consumer surplus that occur
because of the 90% adoption of a full animal identification/tracing program.
As expected, the short run impacts are larger than the long run effects. In
the short run, the slaughter and feeder cattle sectors each lose about $570
million. The costs of a full animal identification/tracing program with 90%
adoption are approximately $173 million for the slaughter and feeder cattle
sectors. These costs cause the supply of both slaughter and feeder cattle to
be reduced, thus increasing the price of cattle. However, the increase in
price of slaughter and feeder cattle will ultimately raise the price at the retail
level causing consumers to substitute away from beef to pork, poultry and/or
lamb. This reduction in demand for beef results in a decrease in the derived
demand for slaughter and feeder cattle, thus lowering the price and quantity.
In year 10, the entire beef industry loses $24 million of producer surplus.
Over the entire 10-year period, the discounted present value of producer
surplus losses for the beef industry totals $4.52 billion or about 1% of the
discounted present value of the 10-year total surplus for the industry.

The pork industry realizes a small gain in producer surplus of $76 million in
year 1 as higher beef prices caused by relatively higher animal identification
costs causes pork to be a more attractive consumption substitute for beef.
Over the entire 10-year period, the pork industry gains only about 0.06% of
discounted total producer surplus.

The entire lamb industry loses about $5.3 million of producer surplus in year
1, and a discounted present value of $31.5 million over the entire 10 years.
The latter amount represents a 0.35% decline.

The poultry industry gains producer surplus as a result of the implementation
of an animal identification program because relatively lower costs are being
added to the poultry sector. Thus, as prices for substitute meats increase,
the demand for poultry increases. The poultry sector gains $274 million of
producer surplus (0.16%) in terms of the discounted present value over the
10-year period.

Assuming that no changes in the domestic or export demand for meats occur
as a result of the implementation of an animal identification program, beef
consumer surplus declines by 0.45%, pork consumer surplus increases by
0.01%, and domestic lamb consumer surplus declines by 0.55%. Imported
lamb consumer surplus increases by 0.35% and poultry consumer surplus
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increases by 0.01%. In terms of all US meat consumers, consumer surplus
declines by $1.33 billion over the 10-year period which represents a 0.11%
decline.

Figure 9.5 presents changes in the total discounted present value of producer
and consumer surplus assuming 30, 50, 70, and 90% adoption rates of a full
animal identification/tracing program. The losses increase with adoption
rates. Of course, each of these scenarios assumes that neither export nor
domestic demand for meat are affected by such programs. As such, these
scenarios estimate societal impacts of NAIS adoption assuming no benefits

accrued.
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Table 9.15. Producer and Consumer Surplus Changes from 90% Adoption of a Full Animal

Identification/Tracing Program.»

Cumulative Cumulative
Short Long Present Percent
Surplus Measure Run Run Cumulative Value Of Total
million dollars
Producer Surplus

Retail Beef -55.57  -0.50 -613.13 -534.79 -0.177%
Wholesale Beef -152.95  -2.46 -919.68 -786.85 -0.474%
Slaughter Cattle -568.31 -6.84 -1,946.61 -1,693.05 -0.862%
Feeder Cattle -570.12 -13.93 -1,869.94 -1,628.31 -1.038%
Total Beef Producer Surplus -1,354.51 -23.66 -5,260.73 -4,520.48 -0.991%
Retail Pork 56.29  -0.15 142.13 127.27 0.107%
Wholesale Pork 13.02 -0.75 26.96 25.34 0.041%
Slaughter Hog 6.41  -1.55 -0.78 2.04 0.003%
Total Pork Producer Surplus 76.18  -2.45 167.57 155.70 0.064%
Retail Domestic Lamb 384 -0.02 3.99 4.18 0.105%
Wholesale Lamb 0.55 -0.04 -2.50 -1.78 -0.108%
Slaughter Lamb -1.32 -0.17 -9.45 -7.62 -0.485%
Feeder Lamb -8.39  -0.27 -30.79 -26.57 -1.539%
Total Lamb Producer Surplus -5.31  -0.50 -38.41 -31.51 -0.352%
Retail Poultry 160.29 0.03 347.86 314.21 0.171%
Wholesale Poultry 114.25 -0.04 270.96 245.33 0.138%
Total Poultry Producer Surplus 274.28  -0.02 614.87 560.83 0.156%
Total Meat Producer Surplus -1,018.66 -26.78 -4,537.21 -3,888.63 -0.489%

Consumer Surplus
Retail Beef -550.31  -2.19 -1,642.31 -1,448.50 -0.446%
Retail Pork 1440 -0.74 44.28 39.88 0.019%
Retail Domestic Lamb -9.00 -0.06 -29.08 -25.66 -0.554%
Retail Imported Lamb 12.29 0.05 34.87 30.89 0.346%
Retail Poultry -2.16 0.14 69.85 57.70 0.014%
Total Meat Consumer Surplus -522.82  -2.87 -1,503.37 -1,327.48 -0.109%

aTotals are not identical to sums of individual surpluses because they are averages of simulations.
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FIGURE 9.5. CUMULATIVE PRESENT VALUE OF 10-YEAR TOTAL PRODUCER AND
CONSUMER SURPLUS CHANGES, FULL TRACING, WITH VARYING ADOPTION RATES,
WITH NO DOMESTIC OR EXPORT DEMAND CHANGES*
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*Information for figure 9.5 can be found in table 9.15 and A9.2.1 — A9.2.3.

9.6.2 SIMULATED EFFECTS OF A 50% ADOPTION RATE FOR
PREMISES REGISTRATION, BOOKEND, AND FULL ANIMAL
IDENTIFICATION/TRACING

Simulations were conducted based upon a 50% adoption rate of premises
registration, bookend, and full animal identification/tracing programs. Once
again, the simulations are conducted assuming that both export and
domestic demand for meat are unaffected by a 50% adoption of these three
programs. In other words, they assume no direct benefits of adoption.
Figure 9.6 illustrates the results in terms of 10-year cumulative total
discounted present value of producer and consumer surplus. The impacts on
producer and consumer surplus are negligible in the case of premises
registration because associated costs are relatively small. However, the costs
for bookend and full animal identification/tracing are relatively larger, and
cause large changes in total producer and consumer surplus. For the
bookend program and full animal identification/traceability program with a
50% adoption rate, total meat producer surplus declines by $1.3 and $1.7
billion, respectively. Of course, each of these scenarios assumes that neither
export nor domestic demand for meat are affected by such programs.
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FIGURE 9.6. CUMULATIVE PRESENT VALUE OF 10-YEAR TOTAL PRODUCER AND
CONSUMER SURPLUS CHANGES, PREMISES REGISTRATION, BOOKEND, FULL TRACING,
50% ADOPTION RATES, NO DEMAND CHANGES*
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*Information for figure 9.6 can be found in tables A9.2.4 — A9.2.6.

9.6.3 INCREASES IN BEEF EXPORT DEMAND NEEDED TO OFFSET
VARIOUS ADOPTION RATES OF FULL ANIMAL
IDENTIFICATION/TRACING

A large and growing body of research suggests that US consumers, as well as
those in many other countries, value animal traceability or attributes made
available through traceability of food products. Many consumers demand
and demonstrate willingness-to-pay for food products that are traceable to
the farm or ranch. “The improved food safety from increased traceability
increases consumers’ willingness to pay for the (safer) product. This creates
an additional incentive to improve the food safety reputation of the
industry” (Pouliot and Sumner, 2008, p. 25).

International consumers have demonstrated demand for traceability and/or
product attributes (e.g., Buhr, 2003; Cuthbertson and Marks, 2007; Gracia
and Zeballos, 2005; Hobbs, 1996; Hobbs et al., 2005; Schroeder et al., 2006;
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Tonsor et al., 2005). Dickinson and Bailey (2005) concluded that consumers
in Japan, Canada, US, and the UK were willing to pay on average from 7% to
25% more for beef and pork sandwiches containing traceable meat.
Japanese consumers, a very important market for US beef and pork, was the
highest at 25%. Results from this body of literature reveals that the United
States livestock industries lagging behind other major producing regions in
animal ID and traceability (as documented in an earlier section of this
report), reduces its competitiveness and demand for its product relative to
other major exporters in the global market.

Regardless of adoption rates, the advent of full animal identification/tracing
increases costs. However, it is possible that such systems may increase
foreign consumer confidence in the US meat system. Hence, the size of an
increase in beef export demand needed to just offset these costs are
simulated assuming 30, 50, 70, and 90% adoption rates. The focus is on beef
exports rather than exports of other meats because the beef sector
dominates the simulation model. The simulation involves adjusting the size
of the increase in beef export demand to the point where none of the
wholesale, slaughter cattle, nor feeder cattle (which includes cow/calf
producers) sector lose any (10-year discounted) producer surplus.

Figure 9.7 illustrates the simulation results. Assuming a 30% adoption rate of
a full animal identification/tracing program, an 7.9% increase in beef export
demand over 2007 levels would be required so that the wholesale beef,
slaughter cattle, and feeder cattle sectors do not lose producer surplus
because of the implementation of an animal identification program. With an
7.9% increase in beef export demand, slaughter and feeder cattle sectors
gain $1,037 and $549 million, respectively, while the wholesale sector is
virtually no worse off (table A.9.2.7). Given that industry costs increase with
adoption rates, a 34.1% increase in beef export demand would be required
under a 90% adoption rate to so that none of these three sectors of the beef
industry would lose any producer surplus. A 34.1% increase in beef export
demand leads to an increase producer surplus in the slaughter and feeder
cattle sectors by $4,621 and $2,549 million, respectively (table A.9.2.10). To
put such an increase into perspective, South Korea’s beef export market
share prior to the 2003 US BSE discovery was 23%. Since that time, South
Korea’s beef market has generally been closed to US beef exports. South
Korea’s trade negotiators have, at least indirectly, hinted that a lack of a US
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Export Demand Increase

animal identification system is one of the barriers to the normalization of
beef trade between the two countries. Finally, it is likely that adoption rates
and export demand increases are likely to be positively correlated.

FIGURE 9.7. 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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*Information for figure 9.7 can be found in tables A9.2.7 — A9.2.10.
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9.6.4 INCREASES IN DOMESTIC BEEF DEMAND NEEDED TO OFFSET
VARIOUS ADOPTION RATES OF FULL ANIMAL
IDENTIFICATION/TRACING

Based on the large body of literature demonstrating consumer demand for
meat traceability and associated credence and food safety enhancements
that are associated with tracing, likely domestic consumer demand would be
greater for meat produced under a viable animal tracing system. Exactly how
much demand might increase as a result of animal tracking is difficult to
determine. However, past research includes willingness to pay premiums for
traceability alone of more than 7% (Dickinson and Bailey, 2002).

Dickinson and Bailey (2002) conducted binding experiments using beef and
pork sandwiches with base prices of $3.00 and actual dollar exchange to
determine consumer willingness-to-pay for traceability. Participants were
willing-to-pay on average $0.23 more for traceability to the farm for beef and
$0.50 for pork. Umberger et al. (2003) concluded that on average consumers
in Chicago and Denver were willing to pay from 10% (steak) to 23% (ground
beef) more for beef with a US country to origin guarantee. Loureiro and
Umberger (2003) determined that consumers were willing to pay $1.53/Ib
more for steak and $0.70/lb more for ground beef that was “US Certified
Beef”. Other studies find similar support of US consumers demanding animal
and meat traceability (e.g., Loureiro and Umberger, 2004; Ward, Bailey, and
Jensen, 2005). Traceability alone appears to be less valuable than what
traceability better enables the food supply chain to deliver in regards to food
safety assurances, enhanced product quality, origin labeling, and related
product credence characteristics (Hobbs et al., 2005; Schroeder et al., 2006;
Verbeke and Ward, 2006).

Mennecke et al. (2007) conducted a national survey of 1,171 consumers in
addition to surveys of 76 business and animal science students and 221 other
students about beef steak attribute preferences. Region of origin was overall
the highest ranked important product attribute followed by growth
promoters, cost, tenderness, traceability, organic certification, animal breed,
steak cut, and animal feed. They concluded “Our results clearly indicate that
information about the region of origin, the use or nonuse of growth
promoters, guaranteed tenderness, and traceability could all be critical
elements of consumer decision making” (p. 2653).
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Simulations were conducted to evaluate the potential impacts of increases in
domestic consumer demand as a result of various adoption rates of a full
animal identification/tracing program. Because the beef industry faces the
largest costs, we focus on that sector. The model was used to determine the
size of an increase in domestic beef demand that would be required so that
none of the wholesale beef, slaughter cattle, nor feeder cattle sectors lose
any producer surplus (i.e., 10-year discounted present value) associated with
animal identification. Figure 9.8 presents these results, and indicates that a
permanent 0.24% increase in domestic beef demand would just offset these
costs for the entire industry if a 30% adoption occurred. Under a 90%
adoption rate, a permanent domestic demand increase of 0.96% would be
required so that no sector of the beef industry would incur any loss of
producer surplus based upon the present discounted values occurring over a
10-year time period.

Since 2000, annual beef demand has varied from an increase of 8.9% to a
decline of 3.7%. Hence, a 1% increase is certainly within the range of recent
demand changes.
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Domestic Demand Increase

FIGURE 9.8. 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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*Information for figure 9.8 can be found in tables A9.2.11 — A9.2.14.

9.6.5 IMPACTS OF DECREASES IN EXPORT BEEF DEMAND IF ANIMAL
IDENTIFICATION/TRACING IS NOT IMPLEMENTED

This set of simulations considers decreases in export beef demand of 10, 25,
and 50% if the US loses access to beef export markets because it does not
implement an animal identification/tracing system.

Table 9.16 presents median percentage changes in prices and quantities that
would result from a permanent 50% decrease in export demand. The first
column shows the short run (first year) results. Retail and wholesale beef
prices decrease by 0.79% and 1.03%, respectively, while quantities increase
by 0.66% and 1.32%. Imported wholesale beef prices and both import and
export quantities decrease. Both slaughter and feeder cattle quantities
(0.45% and 0.18%) and prices (2.06% and 1.78%) decline.
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With the exception of export pork and poultry quantities, all other pork,
lamb and poultry prices and quantities decrease. Because there is a larger
supply of beef in the US (because of the decrease in export beef demand),
the price at the retail level for beef falls, thus reducing the retail demand for
pork, lamb, and poultry.

The long run results are slightly different from the short run results.
Specifically, most of the long run results are positive. However, the long run
results are much smaller than the short run results.
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Table 9.16. Median Changes in the Absence of an Animal

Identification/Tracing Program and a 50% Permanent Loss of Beef

Export Markets.

Endogenous Variables Short Run Long Run
Retail Beef Quantity 0.662% -0.108%
Retail Beef Price -0.786% 0.092%
Wholesale Beef Quantity 1.317% -0.700%
Wholesale Beef Price -1.025% 0.640%
Imported Wholesale Beef Quantity -3.383% -5.879%
Imported Wholesale Beef Price -1.869% -0.588%
Exported Wholesale Beef Quantity -49.581% -51.920%
Slaughter Cattle Quantity -0.452% -3.339%
Slaughter Cattle Price -2.062% -0.212%
Feeder Cattle Quantity -0.180% -2.511%
Feeder Cattle Price -1.781% -0.890%
Retail Pork Quantity -0.111% 0.016%
Retail Pork Price -0.051% 0.000%
Wholesale Pork Quantity -0.068% 0.014%
Wholesale Pork Price -0.047% 0.001%
Imported Wholesale Pork

Quantity0.359% -0.043% 0.012%
Imported Wholesale Pork Price -0.031% 0.001%
Exported Wholesale Pork Quantity 0.041% -0.001%
Slaughter Hog Quantity -0.028% 0.009%
Slaughter Hog Price -0.069% 0.005%
Domestic Retail Lamb Quantity -0.013% 0.004%
Domestic Retail Lamb Price -0.064% 0.000%
Imported Retail Lamb Quantity -0.092% 0.005%
Imported Retail Lamb Price -0.009% 0.000%
Wholesale Lamb Quantity -0.004% 0.003%
Wholesale Lamb Price -0.016% 0.000%
Slaughter Lamb Quantity -0.001% 0.003%
Slaughter Lamb Price -0.007% 0.000%
Feeder Lamb Quantity -0.001% 0.002%
Feeder Lamb Price -0.006% 0.001%
Retail Poultry Quantity -0.076% 0.016%
Retail Poultry Price -0.229% 0.000%
Exported Retail Poultry Quantity 0.068% 0.000%
Wholesale Poultry Quantity -0.029% 0.015%
Wholesale Poultry Price -0.213% 0.002%
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Table 9.17 presents changes in producer and consumer surplus that occur
because of a permanent 50% decrease in export demand. The cumulative
discounted present value of producer surplus decreases for all sectors. Total
beef producer surplus decreases by 2.8%, pork producer surplus by 0.02%,
poultry producer surplus by 0.07%, while lamb producer surplus declines by
0.005%. Overall, total meat producer surplus decreases by 1.7%.

Figure 9.9 presents changes in the total discounted present value of producer
and consumer surplus assuming 10, 25, and 50% losses in the beef export
markets. Given the beef export demand decreases assumed above, producer
surplus decreases by $2.6, $6.6, and $13.2 billion for a 10, 25, and 50% loss
of demand in beef exports, respectively. Consumer surplus decreases by a
much smaller amount, $19.8, $44.6, and $64.9 million for export demand
decreases of 10, 25, and 50%, respectively.
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Table 9.17. Producer and Consumer Surplus Changes in the Absence of an Animal
Identification/Tracing Program and a 50% Permanent loss of Beef Export Markets.

Cumulative Cumulative
Present As A Percent
Surplus Measure Short Run Long Run Cumulative Value Of Total
million dollars
Producer Surplus

Retail Beef 404.48 28.21 706.35 610.00 0.211%
Wholesale Beef 681.50 85.42 962.24 833.61 0.535%
Slaughter Cattle -1,123.01 -246.75 -10,583.12 -8,579.86 -4.533%
Feeder Cattle -539.41 -266.60 -7,282.04 -5,774.09 -3.801%
Total Beef Producer Surplus -556.29 -400.03 -16,056.28 -12,770.44 -2.834%
Retail Pork -44.81 0.98 -22.82 -29.75 -0.025%
Wholesale Pork -15.31 0.63 -2.07 -5.66 -0.009%
Slaughter Hog -9.53 0.67 2.58 -0.72 -0.001%
Total Pork Producer Surplus -71.25 2.33 -23.37 -36.73 -0.015%
Retail Domestic Lamb -0.66 0.01 -0.50 -0.54 -0.013%
Wholesale Lamb -0.07 0.00 -0.02 -0.03 -0.002%
Slaughter Lamb -0.03 0.00 0.04 0.02 0.001%
Feeder Lamb -0.02 0.00 0.08 0.05 0.003%
Total Lamb Producer Surplus -0.79 0.01 -0.40 -0.49 -0.005%
Retail Poultry -168.46 0.39 -170.41 -166.58 -0.092%
Wholesale Poultry -94.25 0.67 -67.80 -75.00 -0.042%
Total Poultry Producer Surplus -264.87 1.10 -247.88 -248.81 -0.070%
Total Meat Producer Surplus -911.67 -396.57 -16,383.05 -13,206.04 -1.694%

Consumer Surplus
Retail Beef 640.52 -75.61 -427.37 -112.74 -0.034%
Retail Pork -20.81 341 2891 15.36 0.007%
Retail Domestic Lamb 0.16 0.02 0.43 0.36 0.008%
Retail Imported Lamb -1.22 0.04 -0.64 -0.79 -0.009%
Retail Poultry -6.61 4.10 83.27 57.66 0.014%
Total Meat Consumer Surplus 607.12 -68.01 -324.94 -64.89 -0.005%
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FIGURE 9.9 CUMULATIVE 10-YEAR PRESENT VALUE OF TOTAL PRODUCER AND
CONSUMER SURPLUS CHANGES, IN THE ABSENCE OF AN ANIMAL
IDENTIFICATION/TRACING PROGRAM, WITH PERMANENT LOSS OF ACCESS TO BEEF
EXPORT MARKETS *
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*Information for figure 9.9 can be found in tables 9.17 and A9.2.15 — A9.2.16.
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9.6.6 IMPACTS OF FOOT-AND-MOUTH DISEASE OUTBREAK WITH
VARIOUS DECREASES IN EXPORT BEEF DEMAND GIVEN VARIOUS
ADOPTION RATES OF FULL ANIMAL IDENTIFICATION/TRACING.

Simulations were conducted to evaluate the potential impacts of closures in
the export markets with various animal tracing rates as a result of a FMD
outbreak. Figure 9.10 presents the difference in the total discounted present
value of producer and consumer surplus between 90 and 30% ID and tracing
adoption rates with an FMD. That is, the scenarios presented illustrate
potential gains in the event of a FMD (or similar highly contagious disease) at
different levels of animal ID. Producer surplus losses for a 90% animal
identification/tracing program are $4,501.9 million less than a 30% animal
identification/tracing program in the FMD outbreak scenarios with changes
in the beef export markets (figure 9.10). Consumer surplus decreases as
animal tracing adoption rates rise. The difference between the 90 and 30%
animal identification/tracing program is a consumer loss of $807.7 million.
The loss in consumer surplus is a result of increased demand in the beef
export markets, thus less quantity of beef supplied at the retail level.
Combined the societal gain (producer gain less consumer loss) from having
90% vs. 30% tracing is $3,694.2 million.
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FIGURE 9.10. DIFFERENCE IN THE 10-YEAR CUMULATIVE PRESENT VALUE OF TOTAL
PRODUCER AND CONSUMER SURPLUS BETWEEN 90% AND 30% ID AND TRACING
ADOPTION RATES WITH A FOOT-AND-MOUTH DISEASE OUTBREAK
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9.7 CONCLUSIONS

AN EQUILIBRIUM DISPLACEMENT MoODEL of the beef, pork, lamb, and
poultry sectors was developed to evaluate the impacts on producers and
consumers from costs incurred as a result of implementing animal
identification/tracking programs. Several programs were evaluated including
various adoption rates of premises identification, bookend identification, and
full animal identification.

Assuming no changes in either domestic or export demand, the 90%
adoption of a full animal identification/tracing program causes a 10-year
discounted present value loss of beef industry producer surplus of $4.52
billion (about 1%). Over the entire 10-year period, the pork industry gains
about 0.06% of discounted total producer surplus. The gain occurs because
the beef industry’s relatively larger increase in costs makes pork a more
attractive consumption substitute. Conversely, the domestic lamb industry
loses about $32 million over the entire 10 years (a 0.4% decline). The poultry
industry gains a small amount of producer surplus (5561 million or 0.2%) as a
result of the implementation of an animal identification program because
relatively lower costs are being added to the poultry sector. Thus, as prices
for substitute meats increase, the demand for poultry increases.

Assuming that no changes in the domestic or export demand for meats occur
as a result of the implementation of an animal identification program, beef
consumer surplus declines by 0.45%, pork consumer surplus increases by
0.02%, and domestic lamb consumer surplus declines by 0.55%. Imported
lamb consumer surplus increases by 0.35% and poultry consumer surplus
increases by 0.01%. In terms of all US meat consumers, consumer surplus
declines by $1.33 billion over the 10 year period which represents a 0.11%
decline.
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It is possible that export demand for US meat could increase as a result of
adopting some type of animal identification system. Because the costs of
each of these programs are relatively larger on the beef sector, export
demand is the crucial factor that determines changes in producer surplus
across all species. Consequently, the simulation model determined the
magnitude of an increase in beef export demand increase necessary so that
the wholesale beef, slaughter cattle, and feeder cattle sectors would lose no
producer surplus for 30, 50, 70, and 90% industry adoption rates. 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.
Parenthetically, South Korea’s beef export market share prior to the 2003 US
BSE discovery was 23%. No other benefits beyond these would be necessary
to make the investment in NAIS economically viable.

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. This scenario was evaluated for a full animal
ID and tracing program with 30, 50, 70 and 90% adoption rates. A 0.67%
increase in domestic beef demand would be enough to fully pay for 70%
adoption of cattle ID and tracing even if no other benefits (i.e., increased
export demand) occurred over a 10-year period. This is a relatively modest
increase in beef demand relative to changes that have occurred (for a variety
of reasons) over the past decade. 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 results in large
positive net returns to producers and consumers with even a very small
increase in domestic beef demand resulting from NAIS adoption.

If nothing were done in regards to animal identification/tracing, it is possible
that we could begin to lose access to export markets as countries around the
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world adopt animal identification/tracing systems. If the US experiences a
25% permanent loss of the beef export markets, slaughter cattle, feeder
cattle, domestic retail lamb, wholesale lamb, all producer sectors of pork and
poultry lose economic surplus while retail and wholesale beef and slaughter
and feeder lambs gain economic surplus. Consumers of pork, lamb, and
poultry gain a small amount of economic surplus while beef consumer
surplus declines. The overall societal loss under this scenario (producer plus
consumer surplus) is a 10-year cumulative net present value of $6.65 billion.

Finally, simulations were conducted to evaluate the potential impacts of
closures in the export markets with various animal tracing rates as a result of
an FMD outbreak given 30, 50, 70, and 90% adoption rates of a full animal
identification/tracking program. The scenarios illustrate potential gains in
the event of a FMD (or similar highly contagious disease) if the different
levels of animal ID tracing were already present. Producer surplus losses for
a 90% animal identification/tracing program are $4.5 billion less than a 30%
animal identification/tracing program. In addition, losses of consumer
surplus decline as animal tracing adoption rates rise. Consumers lose $807.7
million more if adoption rates are only 30% adoption relative to 90%. The
combined societal gain (producer gain less consumer loss) from a 90% versus
30% adoption rate is $3.7 billion over the 10-year period.
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10. EQUINE

10.1 THE EQUINE INDUSTRY

THE EQUINE INDUSTRY, BOTH IN THE UNITED STATES and
world-wide, is one that is unique in many aspects and characteristics,
making it difficult to describe, classify, and research. The equine industry
combines the world of companion animals with the livestock industry —
many owners consider their horses to be their pets, while others use
them for business. Two main sources of information were used to define
the state of the United States equine industry for this project — the
NAHMS Equine 2005 project, published in three sections over 2006-2007,
and the American Horse Council (AHC) Deloitte Survey, for the calendar
year 2003 and published in 2005. In addition to these two major sources,
several other sources are noted as discussed. The two primary
information sources used greatly differing methods of data collection,
with varying results. This is especially apparent in the estimated number
of equids in the United States. However, a great deal of important
information can still be obtained from these sources.

The actual number of equids in the United States is difficult to ascertain,
due to the fact that the USDA Census, conducted every five years, only
applies to “on-farm” livestock. As stated in the Equine 2005 project, Part
Il (p. 18), “The US equine population is difficult to enumerate because of
the diversity of the equine industry, the geographic breadth of the equine
population, and the suburban areas not included in the traditional
livestock enumeration.” Horses are different from other livestock
because of their companion animal status. Therefore, many horses are
not located on “farms,” as defined by the USDA as a property that can or
has produced more than $1,000 of agricultural goods on an annual basis,
and/or (as of 1987) has five or more equids owned by the same owner,
not including boarding stables (where horses are owned by multiple
individuals) or commercial enterprises such as racetracks. The Equine
2005 Part Il Booklet states (p. 7), “There is no accurate estimate of the
current total number of equids in the United States because the number
of equids on nonfarm operations does not exist.” This same source

256



suggests that the on-farm estimation may only constitute 50-60% of the
total equine population.

The only USDA estimates for the total number of equids in the United
States come from the NASS Surveys in 1998-1999. The January 1, 1998
estimate for horse numbers by USDA was 5.25 million head, with 3.20
million on farms and 2.05 million on non-farms. On January 1, 1999 the
estimate was 5.32 million head. The 1997 Census suggested there were
3.02 million head on farms, compared to the 3.20 million head the next
year, and the 2002 Census states that there were 3.64 million head. At
the very least, we can see an upward trend in on-farm horse numbers,
which likely represents an upward trend in total horse numbers, though
they are not documented by USDA. If we assume the same percentage of
horses are on or off farms in 2002 as in 1998, then we can take the
estimated 3.64 million head of horses on farms as 60.95% of the total,
and come up with a total number of horses in the US in 2002 as 5.97
million head (which would mean there were approximately 2.33 million
off-farm horses in 2002). The USDA-APHIS Business Plan to Advance
Animal Disease Traceability quotes June 2007 equine population estimate
as 5.8 million horses in approximately 570,000 locations.

Another organization which has conducted numerous surveys on the
horse population is the American Horse Council (AHC). In 1986, an AHC
commissioned study estimated 5.25 million equids in the United States.
In 1996, another AHC survey estimated 6.9 million horses and other
equine, and the most recent AHC commissioned Deloitte survey for the
calendar year of 2003, published in 2005, suggested there were 9.2
million horses. A 2007 Oklahoma State University Extension Publication
also lists the American Veterinarian Medical Association (AVMA)
estimates since 1986. The AVMA estimates horses that are specifically
owned by “households” which do not include those owned by ranches,
farms, or other operations — they specifically estimated horses that are
treated by their owners more as “pets.” The 1986 AVMA estimate was
6.6 million horses, the 1991 estimate was 4.9 million head and the 1996
estimate was only 4 million head. However, the most recent AVMA study
mentioned in the publication, from 2001, estimates 5.1 million horses
owned as “pets” in the US. The conclusion of this publication states that
all the sources seem to agree that the United States horse population has
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had an annual growth rate of between 3 and 5% over the last decade.
The most common breed of horses in the United States is the American
Quarter Horse, with the leading registry of these horses being the
American Quarter Horse Association (AQHA). The AQHA 2007 annual
report states that there were 2.9 million Quarter Horses in the United
States. This total is down by just over 28,000, and new registrations were
also down by over 26,000. This is the first time in recent history that
AQHA registration numbers declined. Most people familiar with the
equine industry agree that the market for horses is down currently, and
this may be an explanation for the downturn in AQHA numbers. AQHA
also keeps track of transfer numbers, and had a total of 188,907
ownership transfers in 2007, some being within the United States and
some internationally. There are 902,453 registered owners of AQHA
Quarter Horses in the United States. A summary of all equine population
estimates obtained can be seen in table 10.1.

Table 10.1. Equine Population Estimates.

Estimate
Year Group (million head)  Notes
1986 AHC 5.25 All equids
1986 AVMA 6.60 "Pet" equids only
1991 AVMA 4.90 "Pet" equids only
1996 AHC 6.90 All equids
1996 AVMA 4.00 "Pet" equids only
1997 USDA Census 3.02 On farms only
1998 USDA-NASS 5.25 All equids
1999 USDA-NASS 5.35 All equids
2001 AVMA 5.10 "Pet" equids only
2002 USDA Census 3.64 On farms only
2003 AHC 9.20 All equids, published 2005
2007 AQHA 2.90 AQHA Registered Horses
2007 APHIS Business Plan 5.80 All equids
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The 2007 AHC Horse Industry Directory listed 125 Breed Organizations in
the United States. These are organizations that register horses and
usually assign horses a registration number and some sort of certificate
of identification. AHC also found 31 educational organizations involved in
the equine industry, 29 equine welfare organizations, 23 general interest
organizations, 18 health and research organizations, 28 equine veterinary
schools, 19 libraries and museums, 70 racing organizations, 6 rodeo
associations, 66 show and sport organizations (some of which were the
same as breed organizations), 48 state horse councils, and 20 trail
organizations. In addition, they listed 40 National Steeplechase
Association Meetings, and 177 Pari-Mutuel Racetracks in their directory,
which should constitute the majority of race meetings in the United
States. All of these organizations have some involvement in the equine
industry and could be sources of education and information for studying
the equine industry.

The Deloitte survey utilized 13 different show organizations, the Equibase
and Project Steering Committee databases for racetracks, and a total of
80 horse related organizations to construct a survey list of horse owners.
The survey was sent out in 2004 and respondents were asked to
complete it for the year 2003. Deloitte found 4,865 organizations that
managed or held horse shows and they identified 122 primary racing
tracks in the United States for the survey.

To breakdown the numbers of horses in the United States, the most
recent AHC survey had a total population estimate of 9.2 million horses,
with 844,531 of those in racing, 2.7 million in showing, 3,9 million in
recreation, and 1.8 million horses used for other purposes. A 95%
confidence interval on this estimate is + or — 352,989 horses (American
Horse Council, 2005b). As mentioned above, Quarter Horses are the
most common breed of horses, with 3.3 million in this survey, and the
only other breed broken out was Thoroughbreds, with 1.3 million horses.
Other horses included other breed’s registered horses and grade (non-
registered, non-pedigreed) horses (American Horse Council, 2005a).

Equine 2005 reports horses in different (and more numerous) categories
than the AHC survey. These reports only looked at farm operations with
five or more equids (as meets the definition of “farm” for the USDA

259



Census). Small operations (5-9 head) had 36.1% of all equids, medium
operations (10-19 head) had 34.2%, and large operations with 20 or more
equids housed 29.7% of all equids in this survey. The percentage of
equids on the property by primary purpose of the operation were as
follows: boarding/training, 5.9%; breeding farm, 14.4%; farm/ranch,
40.3%; residence with equids for personal use 37.0%; and other,
(including carriage services, guest ranches, and riding stables) was 2.4%.
Small operations were most likely to state their primary purpose was
having equids for personal use, at 46.0%, while large operations only said
this was their primary function 10.4% of the time. Large operations were
boarding/training facilities or breeding farms more often than medium
and small operations. Broken down by primary use of equids, the
percentages were: pleasure, 45.7%; lessons/school, 1.4%;
show/competition, 9.6%; breeding, 15.9%; racing, 1.4%; farm/ranch
work, 24.8%; and other (such as horse trader, carriage or pony rides,
etc.), 1.2%. The comparison of Equine 1998 to Equine 2005 indicates that
more horses are on smaller operations than before; the percentage of
large operations has decreased while medium and small operations have
increased, and 10% less horses are on the large operations in 2005 as
compared to 1998. Some of this information is summarized in table 10.2.

Table 10.2. Equine Industry Premises Size and Use.

Operation Size

Small Medium Large
(5-9 head) (10-19 head) (20+ head)
Premises (%) 66.1 26.1 7.8
Total Equids (%) 36.1 34.2 29.7
Residence w/ Equids for personal use (%) 46.0 22.2 10.4
Boarding/Training Facilities (%) 2.8 10.4 17.2
Breeding Operations (%) 9.2 21.8 34.1

Source: NAHMS Equine 2005 Part I.
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Equine age is another unique point for the industry, as horses tend to live
much longer than other livestock species. The 2005 NAHMS survey
reported that 35.6% of operations overall had a foal under 6 months of
age when they received the survey, and 33.6% of operations had an
equine birth within the 12-month period the survey queried. More of the
large operations (72.7%) had births than small operations (20.4%). From
1998-2005, the percentage of operations having foals on their property
decreased from 42.2% to 33.6%. Approximately 0.8% of the equine
population is in the age range from birth to 30 days. Foals have a 4.9%
mortality rate within 30 days after birth for various reasons. The overall
equid death percentage for horses over 30 days of age was 1.8% in the
year this study covered. The highest mortality rate by age group was
horses over 30 years of age, followed by horses 20-30 years old. In 2005,
10.2% of equids over 20 years of age died.

The 2002 Census of Agriculture reported that the number of horses and
ponies sold from farms in their surveys was 470,423, in addition to
17,385 mules, burros, and donkeys. Of the total of 487,808 horses,
ponies, mules, burros, and donkeys sold, the value was approximately
$1,328,733,000. Using these numbers, we can obtain an average value
for the horses sold as approximately $2,724. In the 1998-1999 equine
reports, the total equine sales were approximately 539,600 head in 1997
for a value of $1,641,196,000 with an average of $3,042, and in 1998 the
equine sales numbers were approximately 557,600 head for
$1,753,996,000 with an average sale amount of $3,146. These values are
summarized in table 10.3. The Deloitte Survey reported the equine
industry generates an estimated $39 billion in direct economic impacts
and $102 billion in annual impacts when indirect and induced spending is
included. The recreational segment generates most of this total, with
$32.0 billion attributed to this branch of the industry. Showing, racing,
and other segments generated approximately $28.8, $26.1, and $14.7
billion each, respectively. One important point from a financial
standpoint is that of US live animal exports, the equine industry
consistently exports several times greater value than any other livestock
industry. In 2005, the last estimate conducted showed that live equid
exports were approximately $461,541,000, with the closest number to
that being live poultry exports at $95,522,000 (USDA, 2006e).
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Further information from the most recent AHC survey is also of financial
interest. The majority of horse owners (56%) earn under $75,000 per
year in household income, with 16% earning between $75,000 and
$100,000, 15% between $100,000 and $150,000, S9% over $150,000, and
4% not reporting that information in their survey. The “average” horse in
the industry earns $1,172 annually, and costs the owner $2,882 annually
— notably, however, the recreational industry only makes $536 per horse
and costs $2,319 annually. The two largest expenses in all segments are
Feed, Bedding, and Grooming Supplies, and Boarding and Training.
Veterinary services annually cost an average across the industry of $251
per horse. The top five states of the 15 breakout states specifically
surveyed in the AHC/Deloitte Survey are listed by four different
measurements, shown in table 10.4.

The NAHMS Equine 2005 report included a section on how horse owners
identified their horses. According to NAHMS, approximately 1.5% of
horses are microchipped, approximately 47.8% of horses have
registration papers, and other forms of identification include: hot iron
brand, freeze brand, tattoos, permanent brand inspection, Coggins test
papers, halters/collars with name/number, passport, and other unique
identification. According to the data, 49.3% of operations had at least
one resident equid that had no unique form of identification, and 28.7%
of equids had no form of unique identification in their sample. The
comparison between 1998 and 2005 equine identification data shows
that both premises using unique identifications and actual number of
equines with unique identification had increased. However, the
additional options in the 2005 survey (Coggins/EIA test paperwork and
Passport) which were not offered in the 1998 survey, and could have
reduced the numbers of horses with no unique identification. Overall,
fewer horses were being identified using hot iron branding, tattooing,
and permanent brand inspections, while freeze branding of individual
equids had increased. Microchipping numbers in horses were similar
across the years (1.1% in 1998 to 1.5% in 2005), but 3.1% of premises had
at least one microchipped horse in 2005, compared to only 2.1% in 1998.
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Table 10.3. Equine Sales and Average Value.

Number Sold Average Value
Year (head) Total Value ($/head)
1997 539,600 $1,641,196,000 $3,042
1998 557,600 $1,753,996,000 $3,146
2002 487,808 $1,328,733,000 $2,724

Sources: USDA Census Data and NASS Equine 1998 Survey

Table 10.4. Top Five Equine States.

By Number of By Total Effect on
By Total Effecton By Number of Industry Full-Time Equivalent
Rank GDP Horses Participants Employment
1 California Texas Texas California
2 Texas California Florida Florida
3 Florida Florida California Texas
4 Kentucky Oklahoma Kentucky Kentucky
5 Louisiana Kentucky Ohio Missouri

Source: American Horse Council Foundation Economic Impact Survey

10.2 HORSE MOVEMENT AND COMPETITION

The Equine 2005 report states that 36.6% of horse properties did not
have a horse leave their premises during the year, while premises that
reported having equids leave and return to their property had the largest
percentage (22.2%) travel between 100 and 499 miles from home, and
19.0% had horses that traveled between 10 and 49 miles. Small
operations (5-9 equids) have less horses move off the property, with
41.8% of small operations reporting no equids leaving and returning in
the past year, compared to only 27.5% of medium operations (10-19
equids) and 20.6% of large operations (20+ equids). By type of operation,
pleasure, farm/ranch operations, and breeding operations were the
highest categories reporting no equids moving off and back onto the
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premises in the past year. Small operations were less likely to have
horses leave and return after contact with other equids than large
operations. By type of operation, show/competition, lessons/school,
racing, and breeding operations had higher percentages of horses that
left the property then returned after contact with outside horses than
pleasure or farm/ranch work operations. The comparison portion
indicates that horses traveled less and for shorter distances when they
did travel in 2005 than in 1998. The number of operations not having
horses that left the premises increased from 19.3% in 1998 to 36.6% in
2005. The report also states that transporting equine with vehicles had
declined, with 73.5% of premises doing this in 1998 versus 58.4% in 2005.
The study states that out-of-state travel increased, in-state travel
decreased, and contact with outside equids on trips decreased from 1998
to 2005.

The NAHMS 2005 study also included a portion specifically on equine
events, though it was specifically from only six states, as it was the first
attempt to survey equine events. For all types of horse events,
approximately 39.0% of events included horses that came from “beyond
adjacent states,” while 40.9% were events with only in-state horses. The
remaining 20.1% were regional events, or events where horses came
from only within the state and adjacent states. Overall, 9.6% of events
had horses that came from outside the United States; most of these were
race/polo events or western events/fairs/rodeos. The average event
lasted 3.3 days, and had 151.0 equids at the event on a typical day during
the duration of the event. Race/polo events lasted longer than shows or
western events on average. National events and race/polo meets
averaged higher numbers than regional or state events and then shows,
western events, or “other” events, respectively. Over the entire course
of an event, an average number of 270.9 equids attended. National
events averaged 499.9 equids attending the event, compared to 124.5
and 123.9 for regional and state events, respectively. The majority of
equine events has horses that are 5 to 20 years of age (also the most
common age category for horses in the NAHMS studies), with the next
most common being 18 months to 5 years, followed by horses more than
20 years old. At these events, cattle were on the premises 28.8% of the
time on average. The frequency of events that had other species on the
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same premises as the equids were goats, 5.7%, sheep 4.7%, pigs 2.4%,
camelids (such as alpacas) 1.8%, and “other” animals 2.0%. About half
(48.8%) of events required verification of individual animal identification,
which is a process that may be simplified with the use of microchips.
Some of the forms of individual identification used to verify identity of
equids were tattoos, markings, and drawings from registration papers or
Coggins papers. “Microchip scanned” and “smart cards” were each used
to verify identification at 0.1% of events. Over 90% of events recorded
the participant/owner’s name, address, and phone number, with 70.8%
of events requiring the horse registration/ID number, as well. On
average, 20.3% of events required health certificates for all equids, and
22.4% required certificates from equids from out of state. Events that
required health certificates required that they be inspected visually by an
official at the event 70.7% of the time. 10.8% of these events received
health certificates in electronic form. Only 17.1% of events recorded the
information on the certificates as part of the event. EIA testing was
required more often, at 64.7% of events overall. State and regional
events required EIA tests more often, due to the requirements for
Coggins tests in crossing state lines. Vaccinations were required by 14.3%
of events overall, and the required vaccines included Herpesvirus,
Influenza, Strangles, VEE, Rabies, and to a lesser extent Tetanus, WNV,
EEE, and others. Slightly under one-fourth (22.8%) of events hire on-site
veterinarians to monitor for illness or provide care to equids. Selected
data from this section is summarized in table 10.5.
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Table 10.5. Event Requirements/Records

Percent
Events
Requirement Requiring
Verification of Animal ID 48.8%
Used Microchips 0.1%
Used Smart Cards 0.1%
Health Certificates - All Equids 20.3%
Health Certificates - Out of State Only 22.4%
EIA Test 64.7%
Vaccinations 14.3%
Recording
Participant/Owner Name 96.8%
Participant/Owner Address 93.0%
Participant/Owner Phone 91.1%
Horse ID /Registration 70.8%

Source: NAHMS Equine 2005 Events Survey

The actual number of events that occurs on an annual basis is as hard to
guantify as equine numbers, but it is safe to say that it’s in the tens of
thousands, based on numbers we do have from individual organizations.
The Professional Rodeo Cowboys Association (PRCA) sanctions
approximately 650 rodeos in 12 circuits in North America, which includes
approximately 50 rodeos in Canada. The National High School Rodeo
Association (NHSRA) sanctions approximately 1,200 rodeos annually
nationwide. The United States Equestrian Federation (USEF) licenses
approximately 2,500 competitions annually, most of which are dressage,
jumping, cross country, eventing, or any combination of the above. They
reported holding approximately 2,600 shows with 85,000 unique horses
competing at these shows and reported a membership of 92,000 in 2007.
AQHA, the largest breed organization in the United States, reports 2,088
approved shows and 537 special events (including organized trail rides
and charity events) in 2007. Approximately 250 individuals across the
nation are certified as AQHA show managers. AQHA also reports that the
average number of entries for all shows in the 49 states holding
sanctioned AQHA shows was 329 entries, and the average number of
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participants in special events, which were held in 34 states, was 63. The
AQHA totals for 2007, including international shows and events, were
2,449 shows, 554 special events, 351 average entries per show, 860,529
total show entries, 33,738 total special event entries, for a grand total of
893,991 total show and event entries. In addition to these numbers,
American Quarter Horses held 9,274 races in 2007 with 16,607 total
starters in those races. Finally, for the recreational segment of AQHA, the
AQHA Ride Program organizes trail rides for AQHA members and hosted
110 trail rides with 6,314 participants in 2007. The AQHA horseback
riding program, which is a program where individuals record their riding
time on AQHA horses to collect prizes, had 13,481 people enrolled
(meaning they recorded at least one ride on an AQHA horse in 2007) and
additionally had 1,124 people enrolled in the all-breeds category in 2007.

In summary, the equine species in the United States is incredibly difficult
to quantify and track. There are anywhere from 5-9.5 million head of
horses in the United States according to the most recent available
studies. Such a large range of horse population estimates across studies
provides motivation for premises registration to better determine animal
density and location of equine in the United States to improve
surveillance and disease management. Horses tend to be highly valued
on an individual basis, have considerable domestic and export market
sales, have long lives, and participate in a wide, varied, and growing array
of events. Because of their frequent movement around the country and
commingling with other horses at competitions, ID and animal tracing is
challenging, but also potentially very important for disease management.
The current studies only constitute a small portion of the information
needed to fully construct a benefit-cost analysis on this industry. In the
following sections, we outline the recommendations, lay out the process
for constructing a cost-benefit analysis on NAIS in the equine species,
show some costs and benefits of this system, and discuss further
information and research which needs to be conducted before such a
system can be fully evaluated and mandated.
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10.3 NAIS IN THE EQUINE SPECIES

TOo coONDUCT BENEFIT-cOST ANALYSIS of NAIS adoption for equine,
guidelines of how the system would work are important to describe. A
Business Plan to Advance Animal Disease Traceability, by APHIS and the
most recent available Equine Species Working Group (ESWG)
recommendations are relied upon to formulate assumptions for benefit-
cost analysis. The Business Plan outlines the priorities for NAIS in the
livestock industry. The plan is currently based on voluntary participation;
that the system will only hold limited information to protect
confidentiality; if an animal leaves its property and comingles with other
livestock, it needs to be officially identified to support disease traceability
efforts; and the system is technology neutral on animal identification
devices. The three stages, or components, of the NAIS system are
Premises ID, Animal ID, and Animal Tracing. The goal of NAIS is to have at
least 70% participation for each species. Specific to the equine industry,
Tier 1 Medium priority designation horses require either an official EIA
test or health certificate when moved. Tier 2 includes horses that do not
move around and comingle with other equine as much as the Tier 1
horses. The general plan for the NAIS also notes that Electronic
Certificates of Veterinary Inspection (eCVI’s) could provide a useful
tracking system for livestock, especially horses, since the top priority for
horses are those that require health certificates.

Specific to the equine industry, the business plan estimates horse
population at 5.8 million in June 2007, and states (p. 24) that a
“significant number of horses are individually identified.” Estimates on
number of horses and the number that are individually identified, based
on earlier discussions of other surveys, are debatable. In reference to the
equine industry structure, the Business Plan comments on the
uniqueness of horses in their lifespan, generally higher value, and greater
rates of transportation interstate, internationally, and through
importation and exportation. They also note that many horses are
already identified, especially if they are competing in racing or the show
industry, and that these existing identification programs can be used in
disease traceability efforts. Horses are divided into two major categories
of priority for identification. Tier one horses are horses that require

268



health documents to travel or compete, including the subgroups of race
horses and show horses. The subgroup race horses are defined by The
Jockey Club, United States Trotting Association, and AQHA. Show horses
are identified through the USEF Horses Identification Program. Tier two
includes all other horses.

As far as tracing capabilities already in place in the equine industry, the
Business Plan states that EIA tests are done on about 2.2 million horses
each year. EIA testing provides an opportunity to check for and institute
some level of equine tracking, as well as allowing for some simplification
of the CVI, Brand Inspection, and EIA testing process; having a microchip
will make it easier to definitively match the right test to the right horse,
instead of just going by markings, color, and hair whorls as is commonly
done with grade and even registered horses currently. The plan also
notes that many horses are registered in the numerous breed registries in
the United States. Both the traceability plan and the ESWG
recommendations are that horses that need an official EIA test and/or
CVI when moved be a priority due to their movement intensity, as well as
their often higher values.

The Business Plan further states that developing national EIA testing
requirements for interstate movement and change of ownership would
be an excellent way to implement a tracking system. Horses have to be
identified on the EIA test certificates, and if premises registration was
required along with the EIA test, horses and premises identified would
both substantially increase. Through show registration information, as
well as the information recorded on CVIs prior to a horse traveling
interstate, some tracking abilities already exist. With the addition of the
EIA testing requirement at change of ownership, EIA tests increased
three-fold in the state of Texas, and it is likely that at least some sort of
increase would be experienced if change of ownership testing was a
nationwide requirement. Finally, the ESWG recommends ISO-compliant
microchips to be the required form of ID for horses.

In summary, the Business Plan recommends: implementing and
standardizing the use of PIN’s on EIA and CVI paperwork for destinations,
premises of origin, and exportation; expanding the use of interstate
electronic CVI's; work with established equine organizations to integrate

269



the use of the AIN “840” devices (in the case of horses, the 840
microchips); and establish some sort of communication systems between
industry efforts for automated data capture at equine events and
interfaces with APHIS-VS systems. The Business Plan states that they
want 70% of horses linked to an EIA test or interstate CVI to be at a level
of 48-hour trace-back by October 2009, and 90% by October 2010.
Through utilization of EIA and CVI requirements, they want competition
horses identified with NAIS-compliant methods, of which the only
currently NAIS approved identification is the ESWG recommended 840
ISO-compliant equine microchips.

The Equine Species Working Group published specific recommendations
for the application of NAIS to the equine species. These will be listed and
discussed here, and provided part of the guidance for the following
benefit-cost analysis. In general, the horse industry agrees that they
need a national identification plan for the following reasons: to control
disease outbreaks, protect human health, address bio-terrorism threat,
protect food industry livestock from zoonotic diseases, stabilize the
equine economic environment, provide a 48-hour trace-back capability,
prevent diseases from stopping equine movements, sustain the
ecological environment, and simply to be a responsible member of the
livestock industry. The most recent ESWG recommendations are broken
down by categories, Premises Identification, Animal Identification, Data
Reporting Recommendations, and General Recommendations. The
ESWG presented original recommendations in 2004, and updated them
in 2006.

For Premises Identification, they recommend that a firm definition of
what a premise is in the equine world is necessary, and that State Animal
Health Officials, Area Veterinarians, and producers when necessary
should be involved in describing unique geographic identities to the
premises. The 2004 Recommendations by the ESWG gave the following
list of equine premises that is in order of their priority for identification:
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e Ports of Entry

e Quarantine Facilities

e Auctions and Sales

e Breeding Farms

e Boarding Facilities

e Training Facilities

e Equine Clinics and Hospitals

e Racetracks

e Show/Exhibition/Competition Facilities
e Public and Private Stables

e Rodeo Arenas

e Fairgrounds

e National or State Parks

e Universities (Educational/Research Facilities/Diagnostic Laboratories)
e Ports of Exit

e Dude Ranches

For Animal Identification, the ESWG suggests that CVI requirements be
standardized across states, with identification including electronic ID and
a more complete description of the horse. They recommend that any
horse that requires a brand inspection, CVI, VS 127 permit, or ICVI
because of traveling to a different location should be a priority for official
identification. They also recommend the ISO/ANSI compliant
11784/11785, 134.2 kHz microchip be the recommended standard of
equine identification, implanted in the nuchal ligament on the left side of
the neck. However, they note that NAIS should incorporate the older 125
kHz microchips and other existing forms of identification as much as
possible, but not recommend them. Additionally, they recommend to
reader/scanner manufacturers to make all purpose readers for both the
ISO compliant chips and the 125 kHz chips, so as to prevent missing a
microchip. They recommend that new technologies should be
continuously pursued to make the process more efficient, accurate, and
cost effective. The current rate of technological advancement in animal
ID, coupled with a possible increase in demand for electronic ID, the
technologies will advance and costs may decrease as competitors enter
the market and veterinarians gain more knowledge and skill with the
process. Finally, ESWG recommends that the buyer/seller be responsible
to report changes of ownership, as is currently the case with most horses
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registered with breed associations (the buyer and seller must send in
transfer papers if the buyer chooses to keep the registration papers up to
date).

The ESWG recommends that movement tracking not be included in the
NAIS system for the equine species, but rather that animal health officials
rely on current files of CVI’s, Brand Inspections, VS-127 permits, and any
other current paperwork to find out where horses are or have been if a
disease problem arises. Animal Health Officials can look to existing state
databases that keep track of CVI and EIA testing information in the case
of a disease outbreak. ESWG recommends that animal health data
should be electronic so that the speed of tracking can be increased,
rather than going through lots of paperwork. They made the
recommendation that the equine industry should not have to report any
additional movements due to the fact that these systems are already
common business practices in the equine species and that reporting all
equine movements on and off premises would place a major burden on
premises managers at the current levels of technology and reporting
capabilities.

The ESWG recommends a voluntary testing period for any NAIS system,
that the information is FOIA-exempt, and that no mandated system
should be required before 2010. They also note that, “horses are
livestock,” and list various reasons why the equine industry should stay
under that designation. The 2004 ESWG notes that due to the nearly 200
race tracks and tens of thousands of horse shows held across the United
States on an annual basis, horses regularly move from their home
premises to other locations and regularly comingle with horses and other
livestock species. They state that hundreds of thousands of Americans
ride every week at shows, tracks, and other equine events. They also
note that due to the wide variety of levels of competitions, the ability for
some of the horse-related activities to comply with NAIS standards will
vary widely. The 2006 ESWG recommendations give the following list of
characteristics that differentiate the equine industry from other livestock
industries in the NAIS agenda, to highlight reasons that the equine
industry must be handled differently than other livestock species when
implementing a NAIS. The unique size, scope, and uses of horses create a
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difficult environment in which to apply an animal identification system.
To quote the ESWG list, horses:

e Have longest life expectancy of livestock species (20 — 35 years).

e Are generally more valuable on an individual basis.

e Aretransported more often and for greater distances.

e Participate in internationally recognized competitions including the
Olympics.

e Require accurate identification to insure the integrity of a multi-
billion dollar racing industry with state regulated pari-mutuel
wagering.

e Areimported and exported on a regularly basis at significant expense.

e Are at great risk of theft.

e And, are in many instances already properly identified by the
appropriate breed registry or horse identification services.

Another general recommendation of the ESWG is that NAIS should
provide benefits that outweigh the costs to the horse industry. The
system should provide definite benefits which justify the costs to industry
stakeholders. NAIS should also be as compatible as possible with other
nations, especially Canada and Mexico due to their close nature and
common importation/exportation of equines with the United States.
ESWG recommends that identification and movement databases should
be exempt from the Freedom of Information Act (FOIA), and that only
approved state and federal animal health staff be allowed to use and see
the information for the express purpose of disease surveillance,
monitoring, and prevention.

Recommendations from APHIS and the ESWG provide a guideline for
developing a cost-benefit analysis for applying NAIS to the equine
species. However, some of the recommendations and comments about
the equine industry also suggest needs for further research. In addition
to these recommendations, the ESWG has published a list of diseases of
concern in the equine species, to emphasize the importance of including
the equine species in an animal identification system, which are
discussed in the benefits section.
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10.3.1 PROCESS OF EVALUATING NAIS FOR HORSES

The entire process of developing a benefit-cost analysis for the equine
species in the United States is challenging. NAIS adoption costs are not
readily available and have to be estimated, especially as related to animal
movement recording database and labor costs. Benefits of NAIS
adoption are difficult to enumerate because many of the benefits are
realized in the event of crisis management of events with unknown
probability of occurrence. The horse industry is an exceptionally large,
diverse industry that is difficult to track or quantify. Asthe ESWG
mentions, horses live longer, travel more, and experience a greater
diversity in their life than any other livestock species, and probably than
most “pet” species, as well. Horses are also valued higher than most

livestock species.

The initial step in benefit cost analysis was to gather articles,
publications, studies, and whatever written or online information was
available on the horse industry, since one of the biggest problems with
researching this industry is a lack of information. Comparisons of the
proposed NAIS in the United States to identification systems in place in
other nations for the equine industry did not appear to be useful. Most
other nations that ID horses have more centralized governments, in some
cases going so far as to have horse registries as part of the national
government, and the industries are not as diverse as in the United States.
Numerous interviews were conducted with various members of the
equine industry to define the industry and create a comprehensive list of
costs, benefits, and concerns about NAIS adoption in the United States
equine industry. This section outlines the information gathered on the
costs, benefits, and concerns of NAIS adoption in equine species.
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10.4 EQUINE INDUSTRY COSTS

THE MAIN cosTs AssocIATED with NAIS adoption in the equine
industry are:

e The microchip electronic identification mechanism
e Cost of veterinary services to insert the microchip
e Universal readers

e Database costs

e Training and labor costs for each step

These and a few other relatively minor costs are discussed in this section.
A couple of general notes are that before a horse can have a microchip
implant, the premises where the horse is located must have a premises
identification number. Also, the costs discussed here apply to the horse
industry as it currently is, as time goes on and older horses are implanted,

costs of implanting will decline.

10.4.1 MicROCHIP COSTS

A great deal of information was gathered on the equine microchips. Only
two microchips are currently approved by NAIS, and are ISO/ANSI
Compliant. They are both Destron-Fearing chips, which are also
approved by the International Committee for Animal Recording (ICAR).
One is the Destron-Fearing Equine Biotherm Lifechip, and the other is the
Equine Lifechip. To make and sell the country coded “840” chip, where
the first three digits are the code of the nation that the animal originated
in, the microchip has to be NAIS approved. If not NAIS approved, the 15-
digit chips are coded with the manufacturer’s code for the first three
digits. In addition, one microchip called the EZID Transponder Implants
by AVID/EZiD is currently listed as “Interim Approved.” Several other
companies produce microchips. For example, Allflex has a 134.2 kHz ISO
11784/11785 compliant microchip that is marketed only for pets and
coded with the manufacturer code “982” for the first three digits as
opposed to the “840” (nation coded) chip. In addition, Crystal Import
Corporation and Datamars (the same company) have 134.2 kHz
microchips, but these are not NAIS approved for use in the United States.
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Datamars is a Swiss company. These, and possibly some other
manufacturer’s chips, are currently available in Europe and other nations
and may eventually apply for NAIS approval in the United States. Some
veterinarians have reported clients getting the microchips from another
source, such as Warmblood registration associations in Europe or other
locations, and calling the veterinarian simply to implant the chips.

The Destron-Fearing chips are 134.2 kHz ISO-compliant microchips.
Several studies have been conducted using these chips, some to study
the effectiveness of the biotherm chips in reading an equid’s body
temperature, others for tracking purposes, and some simply utilized the
chips as a form of individual animal identification for research purposes.
The studies generally have found the chips to have a read range of two
inches for the biothermal chip and four inches for the regular
identification chip. In a study at Colorado State University, a 100% read
rate was found using 82 biotherm chips in Quarter Horses and Welsh
Ponies (Robinson, et al., 2008). The University of Kentucky reports using
the microchips for numerous studies, and stated that they had used to
have minor migration problems with the Avid microchips, but since
switching to the Destron-Fearing chips, they have had no failures or
migrations (Ennis, 2008). Texas A&M University did a study on
broodmares using the biotherm chips, and had no failures in 20
broodmares (Morgan, et al.). Montana State University conducted a
study using microchips and found one chip that failed after one week out
of 38 microchips — they suspect the chip had been damaged on insertion,
and it was later found to intermittently work. The state of Colorado
conducted a study on “Smart Cards,” which are credit-card sized cards
showing a picture of the horse, ownership information, and having a chip
or barcode which can contain information about the horse (Heckendorf,
2008). In a study with 61 rodeo horses using a few different brands of
microchips, there were no failures (Heckendorf, 2008). The largest
microchip study was conducted in California in racehorses (Evans, 2007).
In this study, 2,052 horses (including some from overseas that had been
microchipped prior to entering the United States) were implanted with
microchips. Of these microchips, seven chips failed immediately and two
chips failed later in the study. One horse had a minor skin reaction at the
injection site of the microchip, and five chips were difficult to read. Most
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of the chips used in past studies were either the Destron-Fearing
biotherm chips or regular microchips, though a few of the studies used
chips from Allflex or Crystal as well as Destron-Fearing chips. Combining
all these studies, we estimate chip failure rate of 0.44%.

The Colorado project testing Smart Cards also assessed horse reactions to
being injected with microchips. Of the horses included in the study,
72.6% showed little or no objection to the microchip implant, 17.6%
objected slightly, 5.8% jumped away, and 4% required two injections. No
horses required any additional physical restraint devices, such as a
twitch. This indicates that the majority of horses will have little or no
objection to the microchip implant, and problems only exist at
approximately the same rate as with common vaccinations in the equine
industry. The Colorado State University study indicated that the chips
were extremely helpful throughout the course of the project as a quick,
reliable method to identify each animal in the study. They did, however,
experience problems with the accuracy of the biothermal chip. This and
other studies have indicated that the chip is not always accurate, possibly
because of the location of implantation. The nuchal ligamentisina
location of exposure to the elements and has very little blood flow;
therefore the ability to read an implanted chip can be affected by
environmental conditions.

A few industry members estimated the cost of the microchips to be
between S5 and $20 per chip. The current retail costs of chips were
researched by contacting Destron-Fearing distributors. Two distributors
of the Destron-Fearing microchips are Dr. Kevin Owen, in Texas, and
Milburn Equine/Webster Veterinary. Dr. Owen sells the regular
microchips for $10 and the biotherm microchips for $12 to veterinarians
and state agencies. Dr. Owen also said that the failure rates on the chips
is <1%. Milburn Equine/Webster Veterinary distributes both the
manufacturer coded “985” chips and the “840” country coded chips. The
normal microchips are around $15/chip, but come in boxes of ten, or
$150 per box. The biotherm chips are around $16/chip and also come in
boxes of ten, or $160 per box. Both distributors sell almost exclusively to
veterinarians or state agencies. A representative of Destron-Fearing
stated that the microchips and readers will remain at approximately the
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same costs over time, but the technology, such as read range, will
improve.

The Jockey Club recently became a microchip distributor of the “840”
country-coded chip for Destron-Fearing. The Jockey Club charges $20 per
chip to everyone, plus a sales tax in New York and Kentucky, and as of
August, 2008 had distributed 120 microchips to mostly Thoroughbred
breeding farms. They allow free reporting of the microchip number and
microchip lookup features on The Jockey Club website behind a secure
login. Sany Thoroughbred foals born in the United States that might race
or be breeding stock to produce racehorses must be registered and DNA
tested with The Jockey Club. Such foals also must be reported annually in
“Mares Bred” and “Live Foals” reports. DNA testing kits are sent out
when the foal is born and microchips can be distributed with this testing
kit so that the veterinarian can do all the procedures at one time to
reduce cost of each individual procedure. The Jockey Club registers over
30,000 foals annually between the United States, Canada, and other
territories at a cost of $200 per registration.

Avid Equine markets microchips on the web (http://avidequineid.com/).

They market to several different sectors — private owners with 1-4 horses
can get kits for $33.50 per kit (which includes one chip and lifetime
registration in their database and a few other things). For private owners
with five or more horses, they offer a 5-pack kit for $142.50 or $28.50 per
kit. For private owners with 25 or more horses, the price is $618.75 for a
25-pack or $24.75 per kit. For large operations, they offer 25-packs of
the chips only with no database enrollment for $243.75 or $9.75 per chip.
They also offer quick-load cartridges (instead of one chip with one loaded
needle) for $173.75 or $6.95 per chip. They have a bulk syringe implanter
for $7.50 each for the bulk quick-load kit, and extra needles for $2.00
each. In addition, they offer a HORSEcard that contains horse owner
information, a picture of horse, and the horse’s microchip number and
information, for $12.50.

The safety of implanted microchips is occasionally questioned.
Numerous studies have shown them to be safe, highly readable, and
highly effective as a form of identification. An ESWG Publication states
that microchips have been used in the equine species since the 1980’s,
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and over time have been shown not to migrate if implanted in the nuchal
ligament to the proper specifications, have no adverse health effects on
the animal, be durable and a virtually fail-safe method of identification
that is extremely difficult to tamper with after insertion, and having a
failure rate of less than 0.5%. The ESWG Microchip paper stated that at
least 600,000 horses had been microchipped successfully in the United
States so far, and that approximately 200,000 of those were from
Louisiana since the 1994 EIA testing requirement mandates that an equid
must be tested for EIA on an annual basis and at that time must have a
permanent, individual form of identification. Louisiana encourages the
use of microchips as this form of identification, but currently still allows
tattoos and individual brands. In Louisiana, the owner bears all costs of
microchipping their animals.

10.4.2 VETERINARIAN COSTS FOR INSERTION

Industry estimates range from $20-5$150 for the cost of inserting
microchips into horses, depending on many circumstances such as the
number of horses, if competition and better technology lowers the cost
of the chips or insertion, if fuel charges are included, etc. Two primary
sources were used to obtain costs for veterinarians to insert microchips
into horses. One source was a survey conducted by Pennsylvania State
University researchers, which gave ranges of the costs of microchip
insertion from veterinarians. This survey had some problems with the
way the question was stated, veterinarians may or may not have included
costs such as travel or sedation, and therefore results could be slightly
skewed. Due to this uncertainty, a survey of American Association of
Equine Practitioners (AAEP) veterinarians was conducted for our study.
The survey was designed to separate the costs of the microchip, the
implantation including site preparation for the procedure, travel, and any
additional costs that the veterinarian chose to include.

The Penn State study posed the question “What do you charge to
microchip?” to the veterinarians in their survey. Over half (53%) of the
138 veterinarians who responded were currently microchipping animals.
The responses were categorized into price ranges, with 2.7% of
veterinarians charging $20 or less, 32.4% charging $21-540, 36.5%

279



charging $41-560, 10.9% charging $61-580, 2.7% charging $81-5100, and
4.1% charging $101-5150. Using the median values of each of the price
ranges ($10, $30, $50, $70, $90, and $125) and multiplying these by the
percentages in each range, we can come up with an approximate average
cost of $43.43 for the veterinarians to microchip horses.

Due to the inexact nature of the costs in this study, an informal survey
was conducted by phone and e-mail to several AAEP practicing
veterinarians nationwide (total of 14 surveys sent). We received full or
partial responses from 10 veterinarians (71% response rate), including
one not originally on the survey list, who was involved in the California
racetrack microchipping study. Veterinarians in this survey did not all use
the Destron-Fearing microchips which suggests a need for education
among veterinarians to encourage uniform microchipping practices.
Veterinarians did not generally seem to know a lot about NAIS or
microchips in general, with many using the same microchips to identify
horses as they use in dogs and cats at their clinic. From this survey we
received the following results:

e The cost of the microchip to the veterinarian averaged about $17 per
microchip.

e The charge for implanting the chip to the horse owner averaged
about $42 per microchip.

e The average travel charge by the veterinarian to the client was a base
of $41.96, plus fuel charges ranging anywhere from $1.50-54.00 per
mile. The practices differed widely on the structure of their “farm
call” charges.

e Four of the surveyed veterinarians reported that if an individual
brought the horse to their office to be microchipped, the office visit
would be from $13-$38 (S13, $15, $15, and $38 were the reported
charges).

e Two veterinarians also reported sedation costs, if necessary for the
horse. One reported a range of $25-530 for sedation while the other
stated a $50 charge for sedation to implant the microchip, if
necessary.

In addition to the questions about cost, some general questions about
NAIS, the cost and lifespan of microchip readers, and reasons for
microchipping were asked. The veterinarians indicated that most of the
horses that were microchipped (and most of the benefits, in some
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opinions) were competition horses or horses that traveled a great deal.
However, some people who simply want to protect their
pleasure/recreational horses are also getting microchips implanted. One
veterinarian stated that they obtained the Destron-Fearing biotherm
chips through alpaca organizations at a cost of $25/chip and $400 for the
scanner, because the alpaca associations in her area used the biotherm
chips at shows (see Section 11 of this report for more information on
alpaca chip adoption). Several of the veterinarians indicated that they
felt biothermal chips would be a huge benefit, if the temperature
readings were accurate, but this needs work before being useful in
veterinary practice. One veterinarian indicated receiving a discount for
buying over 2,000 microchips. Veterinarians in general felt that there
were great benefits in recovering lost or stolen horses, in the event of a
natural disaster where the horses were pooled together, and for disease
control. In reference to the scanners, veterinarians had scanners from
various manufacturers that had lasted from two up to 15 years, and were
still being used.

One of the major routes to implement NAIS, or to get horses
microchipped, that has been suggested is to use Equine Infectious
Anemia (EIA) testing to require individual identification, such as the state
of Louisiana has already done. On January 10, 2007 USDA-APHIS
published a Uniform Methods and Rules for EIA. This was the first step
from APHIS to try to unify the EIA testing requirements across states, by
recommending specific regulations. These recommendations included:

e Uniform interstate movements of 12-month intervals are
recommended.

e Categories of equines that should be tested include: Horses going to
show/competitive events; horses being moved interstate; horses
changing ownership; equines entering horse auctions or sales
markets.

e Recommend individual animal ID being an important part of an EIA
testing program.

EIA Requirements currently are decided by each individual state at the
state level. Regulations vary from state to state on both intra- and inter-
state requirements. The interstate movement requirements are
summarized on an annual basis in an American Horse Council publication,

281



but the intrastate requirements were harder to find. All 50 state
veterinarians were contacted and asked what their EIA testing
requirements were for instate horses, and for the few state veterinarians
who did not respond, the information was researched using state
databases and searching state laws and regulations. The following is a
brief summary of currently enforced EIA testing regulations in the United
States:

e All states require EIA tests within 3, 6 or 12 months of all horses being
imported into their state (with the exception that OR and WA do not
require tests between states, and Nebraska and North Dakota do not
require tests from South Dakota). The only state requiring 3 months
is Hawaii. Some states have special requirements of horses going to
sales.

e 21 states do not require any testing on instate horses that do not
leave the state.

e Of the other 29 states, the level of testing varies from Louisiana,
where any horse that has been in the state over 30 days must be
tested on an annual basis, to only racehorses and the equids at the
state fair being required to have a test.

e Most of the 29 states require testing for comingling groups of equine
of any kind, transportation on public highways, prior to or at public
auction, or for change of ownership or if the horse is offered for sale.

Standardizing state testing requirements to meet the Uniform Methods
and Rules (UMR) in every state would cover nearly every equid in any
kind of commerce. Over a period of time, this method could facilitate
getting the second step of NAIS accomplished, getting AIN devices into
horses, and possibly to start improving the third step of tracking using
data that are already recorded on CVI and EIA test forms required for

movement of horses.

10.4.3 UNIVERSAL READERS

Veterinarians have indicated various types of scanners last for over a
decade, so the longevity of scanners appears robust. Veterinarians likely
need a universal reader which can scan both 125 kHz “pet” chips and the
134.2 kHz microchips. The Colorado State University study reported high
levels of reliability with their scanners, and they currently are using the
same ones they have had for two to three years. The University of
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Kentucky has had some scanners fail that have been returned to the
manufacturer for repair or replacement, but they indicate that human
error (e.g., dropping the reader too many times, leaving it out in the rain)
may have caused reader failures. Currently, only the reader
manufactured by Destron-Fearing can read the biotherm chip, though
other universal readers should be able to read the number on both the
biotherm and non-biotherm chips. Some locations, such as major horse
import centers and certain show organizations, already have microchip
scanners because foreign horses are currently being microchipped due to
regulations in their home nations and/or import restrictions. Some
industry leaders expressed concerns about the cost of the readers being
too high, especially for smaller equine operations or show circuits,
especially if the readers end up not being durable. In addition, some
operations would need multiple scanners, and the personnel would have
to be trained to scan the horses at appropriate times for farm
management or for tracking purposes. Destron-Fearing distributor, Dr.
Kevin Owen, sells the scanners to veterinarians and state officials for
$350 per reader, and Milburn Equine/Webster Veterinary charges
approximately $360 per reader. Other universal scanners are available,
but costs were not obtained at this time.

10.4.4 DATABASE COSTS

Costs to store equine movements are difficult to estimate, as it depends
on what level of tracking and which horses are required to be recorded.
The ESWG and many other members of the equine community are
concerned about the database for a number of reasons. One of the
major problems is the locating and tracking of grade horses — horses
which are not currently registered with any breed association and in most
cases not identified in any form. Some industry members feel that the
federal government should keep the database and carry the costs, but
are concerned about remaining FOIA exempt if this were to occur. Other
suggestions include using a web-service type model where the USDA
houses a basic system with only the numbers and where the information
is kept, which could then be traced out to already active breed registries
such as the AQHA or The Jockey Club for further contact information and
tracking records.

283



InCompass Solutions keeps track of most of The Jockey Club records, and
developed and provided the software used in the California race horse
tracking study. InCompass provides the database system for all
racetracks in the United States, including Arabian, Paint, and Quarter
Horse tracks in addition to the Thoroughbred races. They already have a
ship in-out module in their software that tracks use, so the infrastructure
for tracking horses is already in place. If a racetrack is using their
software, which many do, there is no additional charge for using
microchip numbers in the ship in-out module. However, InCompass is
strictly for racetracks. Another group linked to The Jockey Club, Jockey