Analysis of a More Restricted Antimicrobial Access Policy in Pork: An
Update.

Dermot Hayes, Professor of Economics, Professor of Finance, Pioneer Chair in
Agribusiness

lowa State University

Introduction

In the early late 1990s and early 2000’s [was involved in a series of research projects
designed fo evaluate the impact of restricting antimicrobial access in the US pork
production system, (Hayes et. al. 2001, 2002 and 2004). The reasoning behind these
studies was that one could best evaluate the impactin the U.S. by close examination of
the farm level impacts in other countries that have followed this policy. The two
countries we chose for our case studies were Sweden and Denmark.

Atthe time we did our analysis, the Swedish policy had been in place for several years
and the impact ofthe restriction on the pork system was well underway. However,
Sweden had also implemented a series ofanimal welfare regulations atthat time and it
was difficult fo tease out all of the impacis of th e restriction from the impacts of the
animal welfare regulations. In particular, Sweden had mandated a much later weaning
period atthat time. As we discovered, the negative impacts ofan antimicrobial
restriction was greatest when these products are withdrawn from young, weaned pigs.
The logic here is that the stomach of young pig is simply not ready for a grain based
diet. Sweden sidestepped this problem by making it illegal to wean pigs early. Atthat
time the Swedish pork market was highly confrolled and the Sweadish consurmer
federation had agreed to accept the costs involved in the simultaneous implementation
ofanimal welfare and antimicrobial policies. These costs could be passed on fo
consumers because Sweden was a closed pork market.

The Danish experiment was a much more useful one forus because the Danish
production sysiem and weaning age were similarfo the US and because the Danish
pork industry was and is an export orienfated, marketdriven industry. Unfortunately for
us it pig farmers were in the process ofresponding to the antimicrobial restriction when
we did our study and this mean that our resulis were very tentative.

When faced with the impacts ofthe resfriction on the health, mortality and welfare of
young pigs, the Danish pork industry simply replace d prophylactic antibiotic use with
veterinary prescribed anfibiotics. These antibiotics were typically much stronger and
much more likely to be products that were used in human medicine than the products
that they were replacing. These veferinary prescribed products ameliorated, but did not
eliminate the impact ofthe pelicy.They had the unintended consequence ofincreasing
total antibiotic use on production agriculture. See Figure 1 below which is taken from
our earlier work.



Figure 1. Total consumption of antibiotics in production agriculture in Denmark
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The reason that the additional antibiotics did not eliminate the problem is that farmers
and veterinarians had to wait until the pigs became sick before they could treat them.
Pigs that were untreated often left the nurseries on a poor state ofhealth and asa result
this increased disease problems in the finishing barns. The Danish experis we had
consuited sdid that they planned to eliminate this problem by tracking individual
antibiotic prescriptions by veterinarians (with a program called Vetstat), and by
punishing those veterinarians who were prescribing more anfibiotics than average. We
published our earlier studies before the outcome of this veterinary monitoring program
wete known.

The two purposes of this report are, to update the results regarding tolal antibiotic use in
Denmark and, to use productivity dats we collected earlier fo updates the estimate the
likely economic impact ofa Danish style antibictic restriction on the current U.S. pork
system.

Impact of the Danish Restriction on Danish Antibiotic Use

The following indented paragraphs are anunedited excerpt from the most recent results
from the Danish antibiotic use tracking system (DAN MAP 2007) ", The data in this report

"See hiu/iwww.danma porg/pdfFlies/D anmap 2007 pdf



show that antibiotic use in swine production has continued to increase in the period
since we finished our report. The problems that were encountered with increased use of
human medicines have also trended up. This is true even ifone measures antibiotic use
based on average daily gain per pig. The key result from the new publication is the
following.

“From 2001 to 2007, the overall antimicrobial consumption in pigs measured in
ADDkg per pig produced increased by 19% (Figure 6).”

The average daily gain normally improves over time as the pig breeders increase
animal performance, so when one sees a 19% increase in antibiotic use per kg of pork
produced, itindicates that a sericus problem continues to exist in the Danish pork
system.

Excerpt from the 2007 Report

“In 2007, the fotal antimicrobial consumption in pig s increased by 6.3% from 91
tonnes in 2006 to 97 tonnes, in 2007. In the same period, the production of pork
increased by 4.5%, while the production ofpigs {he ads) increased by 2.1%. In 2007,
the consumption amounted to 3.9 ADDkg/ kg-pork-prod uced, representing a 3.9%
increase per kg pork and a 6.9% increase per pig (head) produced.

In 2007, tefracycline, macrolides and pleuremutilin s remained the most commonly
used antimicrobials in pigs. Compared to 2006, tetracycline and macrolide
consumption increased by 26% and 6.5%, respectively, per pig produced In 2006

and 2007, tetracycline became the most commonly used drug in pigs, probably due
to new treztment guidelines launched by the veterinary authorities in 2005, asan
attempt fo reduce the use of macrolides. The relative macrolide consumption in pigs
decreased in 2005 and 2006, but an increase was observed again in 2007. In 2007,
the most commonly used amino glyceside compound was taken coff the market, which
resulted in a 46% decrease in aminoglycosid e consum pfion in 2007. The
aminoglycesides are used for local intestinal treatment and was substituted mainly by
tetracyclines and macrolides; this may explain up to one third ofthe increase in
tetracycline coasumption. From 2001 to 2007, the overall antimicrobial
consumption inpigs measured in ADDkg per pig produced increased by 19%.



Table 5. Trends in the estimaled lotal consumption (kg acfive compound) of prescribed antimicrobials for

production animafs, Denmark DARMAP 2007
ATC o1 Qroup 8)  Thipspattes Grou 1599 1892 g1 1966 1998 2000 2002 2004 o) 2007
1A Telrmysinos D3] 22000 GA5B) 12000 100 MO0 MME 2500 32EH 382
QUNCE Penciizs, [-iactamma sersive 5M0 670 0400 T200 MMG BIG 1740 D90 ZEW 2385
QUAEQIND  Other perssians. caphisasporns LD RN AW 5SRO0 G000 SN 2K 15 150
uEy Sufonamidss = tametopnm o) WD TSR 95W 4500 MG TON 1080 NSM  RE0 1380
QBEn Sulwamizos §F0 RM0 BEW 230 100 1000 WG 8 R TR
QIRFQIDDG  Macroldos, Breosamides, Pauomuiing 10030 1293 11400 7600 00 15000 10200 24200 g8 23EW
QIIGAMTAA Amboglyosids TH0 BSN  BAM 7D TE0 1040 TIIW YEM 0500 810

Others ot G700 6800 4461 GBS0 306 14BN 1605 125 9000,
Tolal S0 TAH0 B3900 45000 G900 80700 650 12500 180K 12110

1690-2000: Data based on reports from the pharmaceutical industry of lofaf annual saes. {Dala 1980-19%4; Use of anlibictics in the
pig production. Fedesation of Danish pig preduters and sizughterhouses. N. E. Rean {Ed.}. 1896-2000; Danish Medicines Agency).
Data 2001-2007: VelStal. Fer comparabiiity between VetStat data and previcus data, see DANMAP 2000, Only veterinary drigs are
inciuded. Velerinary drugs aimost exclusively used in pets {tablels, capsules, ointment, eyelear drops) are excluded. Dermal spray with
tetracyclne, used in production animals, is the only tapical drug incizded

a} Only the major conlributing ATCvet groups are mentioned

b Kg active compound rounded to nearesi 50 or 100

¢) Consumiption in aquaculture was not included befose 2001

Updated Impact of a Restrictive Antimicrobial Policy on the US Pork Industry

As mentioned earlier, itis likely that a policy de signed fo reduce antibiotic use inUS
pork production would likely increase antibiotic use in the US pork industry. This would
occur for the same reasons this trend occurred in Denmark.

It is possible to estimate the impact ofa restriction in the U.S. in the event that the U.S.
Government ignores the Danish evidence on total antibiotic use and proceeds with such
a restriction. To do this Thave used the productivity measures we calculated in our
earlier work and as input infe an updated economic that accounts account for the
differences in feed costs and the size ofthe US po rkindusiry since the earlier work was
completed.

Technical assumptions made based on the evidence gathered in our earlier reports
were as follows

Age atweaning +1 week

Days from weaning to reach 25kg +5 days

Feed efficiency from 50 to 250 Ibs - 1.5%

Piglet mertality + 1.5% pts

Fattening-finish mortality + 0.04%

Piglets per sow -4.62% %

Veterinary and therapeutic costs +3$0.25 {per pig) net of costs for feed grade
antibiotics
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8. Lawsonia vaccine $0.75

The fechnical assumptions include anincrease inthe age of weaning ofone week, an
increase in the days from weaning fo reach 25 kg, a decrease in feed efficiency during
the feeding stage, anincrease of piglet moriality of1.5 percentage points, a small
increase in mortality during the fattening-finish ing stage, a decrease in sow efficiency,
and an increase in veterinary and therapeutic costs of $§0.25 per pig net of costs for the
feed-grade antibiotics. Allofthese productivity measures are explained and referenced
in our earlier work.

We had also included the sort loss of $0.64 inthe costs expectzd in the United States
because ofincreased variability ofweights and the penalty packers place on the
lightweight pigs. |have refained this assumption.

We had included additional capital cosis of$63 million for additional space needed for
the additional five days post-weaning and §166 million for the additional sow space.l
retained these calculations.

Since the report was written U.S. feed prices have increased by approximately
50%.Tthis means that the economic impact ofthe red uced feed efficiency in the
finishing barns is approximately 50% greater than in our earlier work. In addifion the
U.S. pork industry is approximately 10% larger than it was in 2000. |have updated the
ecenomic results o account for these changes.

Results from the Updated Economic Model:

The results from the updated economic analysis are presented in Table 2 below,
Adding the effects from estimated changes in produc tivity o the sort loss and initial
construction costs suggests a first-year impact of $6.00. This cost increases slightly as
more huildings are required in subsequent years and there are fewer animals but the
same fixed costs

Table 2. Most likely scenario, impact from baseline

Year 00 2011 2012 2013 200 2015: 2016 2017 2018 2019
Sow stock 008 44 D51 056 063 068 074 080  0.84 086
Farm price 230 6.25 630 613 6.00° 5.89 5.81 577 5.75 572
Consumption . 457 310 429 33 339 343 347 3500 A5 354
Produsion - 57 311 330 336 340 343 348 351, 353 355
Remilprice 129 250 273, 273 27 27, w31 272 295 277
Plgsfsaw C 436 4w 4% Ay A7 A2 425 424] 423 123
Cost perhead . 600 653 655 649 &M 641 637 635 631 628
Netproft PerHeaad (§)! 336 075 043 048 ° D60 D71 076 079 47 o7
Netproftperpound | 251 053 931 035 04 052 0ST 060 D& 089
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As cosis increase, some producers are forced out of business and production declines,
Alower level of production increases wholesale and retail prices, and higher prices help
offset some ofthe cost increases. The profit impactis greatest in year one, and
producers make $3.56 per animal less than they othe rwise would have. By year two, the
consumer is paying for most ofthe cost increase, and producer profits fall by only $0.75
per animal. The end result is a slightly smaller U.S. pork industry as slightly higher retail
prices result in lower consumption. Adding up the lower profits per animal for all ten
years and summing across the entire industry, the total cost ofa ban fo U.S. pork
preducers is $1.1 billion.
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