Avoiding Antibiotic Resistance: Denmark’s Ban on Growth
Promoting Antibiotics in Food Animals
In human medicine, antibiotic use is generally confined to treatment of illness. In contrast, antibiotics
and other antimicrobials (drugs that kill microorganisms like bacteria) often are routinely given to food
animals in the U.S. in order to grow animals faster and to compensate for unsanitary conditions on many
industrial farms. Bacteria exposed to antibiotics at low doses for prolonged periods can develop
antibiotic-resistance—a dangerous trait enabling bacteria to survive and grow instead of being inhibited
or destroyed by therapeutic doses of a drug. 1 Since many of the classes of antibiotics used in food
animal production also are important in human medicine, resistance that begins on the farm can lead to a
serious public health problem.
Recognizing the potential for a health crisis, Denmark stopped the administration of antibiotics used for
growth promotion (i.e., non-medical uses) in broiler chickens and adult swine (finishers) in 1998, and in
young swine (weaners) in 1999. Today in Denmark, all uses of antibiotics in food animals must be
accompanied by a prescription in a valid veterinarian-client-patient relationship, and veterinarians
cannot profit from the sale of antibiotics. In addition, farmers, veterinarians and pharmacies must report
the use and sale of antibiotics, and farm inspections are conducted regularly. Although the U.S. food
animal production and animal drug industries often claim that the ban was costly and ineffective, the
World Health Organization (WHO) found that the Danish ban reduced human health risk without
significantly harming animal health or farmers’ incomes. 2 In fact, Danish government and industry data
show that livestock and poultry production has increased since the ban, while antibiotic resistance has
declined on farms and in meat. 3

Assessing the Danish Experience
In 2003, the WHO published a study entitled “Impacts of Antimicrobial Growth Promoter Termination
in Denmark,” 4 which culminated their review of Denmark’s elimination of antimicrobial growth
promoters (AGPs) in food animal production—a ban that was five years old at the time. The goals set
forth by WHO included assessing the impact of the ban on: antibiotic resistance in humans; human
health; animal health and welfare; the environment and animal production. The report focused
particularly on swine and broiler chickens, and based its study on data from the Danish Antimicrobial
Resistance Monitoring and Research Program (DANMAP) and VETSTAT, as well as national experts’
working papers. VETSTAT, a special antimicrobial use monitoring program originating in 2000, is a
prescription-based initiative that collects information on veterinary prescriptions from pharmacies, vet
practices and feed mills.
Researchers with the Danish Veterinary and Food Administration, the Danish Medicines Agency, the
Technical University of Denmark and the State Serum Institute have been compiling, analyzing and
publishing data on antibiotic use in food animals since the early 1990s. In addition, they have studied
antibiotic resistance in animals and food since the mid-1990s and in humans since the early 2000s.
DANMAP publishes this data in an annual report available online. 5 Many of the report writers and their
colleagues also have published findings of the Denmark ban in independent scientific literature. 6
Additional journal articles have been published comparing the impacts of the AGP ban in Denmark to
similar bans in Sweden and Norway, which also were successful in reducing antibiotic use and antibiotic
resistance. 7
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Impacts on Human Health, Animal Welfare and the Environment
From 1992, the peak of AGP usage in pigs, to 2008, overall antibiotic use in swine production declined
substantially—by over 50 percent—as a result of the ban on growth promoters in Denmark. 8 In
addition, there were no serious long-term effects on swine health.
U.S. industry has expressed alarm over increased treatment of diarrhea and a rise in mortality in weaner
pigs in the few years immediately after the ban. The WHO found that diarrhea in young pigs did
increase following the ban, creating a short-term need to increase therapeutic antibiotic use. However,
levels of diarrhea treatment began to decline after seven months and were back to the pre-ban levels
after one year, and weaner mortality has improved considerably in recent years. 9
According to Danish industry representatives, minor changes in animal husbandry, such as more
frequent cleaning of housing, improved ventilation, later weaning, additional space for animal
movement, as well as experimenting with feed quality and additives made up for the lack of routine
antibiotics on most farms. Today, Danish industry considers farmers to be “adapted” to the ban. 10
The WHO determined that Denmark’s AGP ban achieved its public health goal of reducing resistance in
food animals in order to prevent related human resistance from emerging. Extensive data showed that
the ban drastically reduced the antibiotic-resistant enterococci in animals, a bacterium that can lead to
human illnesses such as urinary tract infections, intra-abdominal infections and surgical wound
infections. 11 However, in 2003 the WHO could not determine the ban’s direct and total effect on
antimicrobial resistance in humans because of
limited data. Newer monitoring data, however,
shows that human resistance trends appear to be
mirroring the decline in on-farm use of antibiotics—
a positive indicator for public health. 12 Today, the
Danish Ministry of Food, Agriculture and Fisheries
reports, “The stop for use of different nontherapeutic antibiotic growth promoters…has
resulted in a major reduction in antimicrobial
resistance as measured among several different
bacterial species in food animals and food.” 13

Economic Impacts and Production Trends
According to the Danish Ministry of Food,
Agriculture and Fisheries:
In Denmark the termination of non-therapeutic use of antibiotics for growth promotion
has not caused any negative impact on the animal production. The Danish animal food
industry has continued to improve its productivity and to increase its output. 14
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Following the ban in Denmark, swine production has increased by nearly 50 percent since 1992. In
addition, the average number of pigs born per sow has increased (a key indicator of swine health), and
the average daily gain of weaners and finishers has increased since the ban. While weaner mortality
increased for a few years after the ban (by less than one percent, according to the WHO), it was already
increasing for several years before the ban, and has been dramatically decreasing in recent years,
indicating “no effect of the termination.” 15 Broiler production rates and mortality were not affected by
the ban.
The WHO found that the AGP ban had several minor impacts on the hog life cycle that in turn affected
production. It took close to an extra day and a half to reach slaughter weight, while it took almost
three days for weaners to reach their goal weight. However, Danish Pig Production (an industry
group) suspects that the total effect of the ban may have been more like 1.6 days of added growth time
over a pig’s lifetime, with most impact felt during the weaner period. 16 Overall, the WHO agreed with
Danish government and industry findings that the ban did not have a direct impact on the growth rate
and increased mortality of finishers. The study likewise found no impacts on broiler chicken mortality
or weight gain changes in broilers attributable to the ban.
Tied closely to the reduced growth rate in hogs are the economic costs associated with the ban. In
general, the WHO report found that overall economic impacts were minimal. Costs varied among
farmers, but may have included the costs associated with modifying the production system; 17 decreased
feed efficiency; reduced growth/increased mortality in weaners and increased use of therapeutic
antimicrobials or the purchase of alternatives to AGPs. The WHO panel found that each pig produced
cost the producer 7.75 DKK ($1.09 in 2003) more than before the ban, translating to a comprehensive
production cost increase of just over one percent. The WHO found no net increase in costs to poultry
production.
Overall, the combination of production impacts
on hogs and poultry farmers caused very
minimal loss (0.03 percent) to Denmark’s
economy.

Considering a Phase Out on Antibiotic
Growth Promoters in the U.S.
In Denmark, like in the U.S., the trend in food
animal production favors an industrial model
with fewer farms producing more food animals
per farm. 18 The WHO report has clearly
concluded that eliminating AGPs in such a
system does not have significantly adverse
economic consequences.
Other recent studies agree with such findings. A peer-reviewed economic report produced for the Pew
Commission on Industrial Farm Production by the University of Tennessee’s Agricultural Policy
Analysis Center found that when accounting for societal and environmental costs, industrial swine
farming methods are usually more expensive than alternative methods such as hoop barns, which
typically do not involve the use of antibiotics for growth promotion. 19 An economic analysis
conducted on the U.S. poultry industry by researchers from Johns Hopkins University also was
consistent with the WHO’s findings. 20 The researchers concluded that the costs of production are
reduced when AGPs are not used. In their research, the increased cost of feed containing antibiotics

The Pew Campaign on Human Health and Industrial Farming
www.saveantibiotics.org

outweighed the costs associated with the alternative, i.e., the increased amount of feed needed combined
with the slightly increased mortality, variability in weight gain and increased condemnation rates
(chickens rejected at slaughter due to illness or disease).

There is current legislation that would address the routine use of antibiotics on industrial farms. The
Preservation of Antibiotics for Medical Treatment Act (PAMTA, H.R. 1549, S. 619) would
withdraw the use of seven classes of antibiotics vitally important to human health from food animal
production unless animals or herds are sick or unless drug companies can prove that their nontherapeutic use does not harm human health by contributing to antibiotic resistance.
Conclusions
The WHO’s report on the termination of AGPs in food animals in Denmark concludes with final
remarks summarizing their findings: the use of antimicrobials for the sole purpose of growth promotion
can be discontinued in countries with “similar animal production conditions,” and the routine nontherapeutic use of antimicrobials should never be a substitute for good animal health management. The
ban in Denmark led to fewer animals being given antimicrobials and those who are given them for
disease treatment have a shortened exposure time. The termination of AGPs affected weaner pigs more
than finishers but had small overall negative economic impact in the swine industry, while there was no
negative impact on broilers. Overall, the ban phasing out the non-therapeutic use of antibiotics for
growth promotion has not caused any negative impact on food animal production in Denmark. In
fact, the industry’s productivity has increased as well as its output. 21

For more information, contact Laura Rogers, Director, Pew Campaign on Human Health and Industrial
Farming, at (202)552-2018 or lrogers@pewtrusts.org.
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