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The regulatory system for genetically engineered (GE) organ-
isms is not consistent for different products. For example, the 
U.S. Department of Agriculture (USDA), U.S. Environmental 
Protection Agency (EPA), and U.S. Food and Drug 

Administration (FDA) have issued regulations, policy statements, and 
guidances governing the testing and commercialization of GE plants 
and have sanctioned 65 such plants for commercial use. Though 
aspects of this regulatory system are technically voluntary, it is widely 
believed that all GE plants in commercial production today have gone 
through the appropriate agency’s system.

By contrast, the regulatory system governing GE animals is not as 
firmly established. The federal government has stated in various docu-
ments (such as case studies and letters) that GE animals are currently 
being regulated, and may continue to be regulated, under the “new 
animal drug” provisions of the Food, Drug, and Cosmetic Act (FDCA). 
(Under this scenario, the introduced genetic construct is technically the 
“drug.”) Numerous types of GE animals are currently being developed 
in university and private laboratories around the country in accor-
dance with the FDA’s rules governing research on new animal drugs. 
Nonetheless, the FDA has issued no formal guidance explaining how 
the new animal drug rubric applies specifically to GE animals, nor has 
the agency issued any regulations specific to GE animals. Also, it 
remains unclear what other agencies and statutory authorities may 
play a role in the regulation of GE animals. Thus, the formal pathway 
to the commercialization of GE animals remains somewhat ambiguous 
and open to speculation.

In July 2004, the Pew Initiative on Food and Biotechnology held a 
meeting of diverse stakeholders to discuss animal biotechnology. At 
that meeting, participants pinpointed three key issues relating to GE 
animals—ethics, regulation, and commercialization—as being of interest 
for future discussion. We at the Pew Initiative thus set out to sponsor a 
series of workshops among diverse parties on these topics. The first 
workshop, held in January 2005, covered ethical and moral consider-
ations relating to GE animals. A summary of that workshop is avail-
able on our web site (www.pewagbiotech.org). 
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The second and third workshops, held in March and May 2005, cov-
ered both regulatory and commercialization issues. This report summa-
rizes both workshops. It contains summaries of the ten presentations 
given, plus a brief overview of the views and ideas that were expressed 
by participants in the discussions that followed. Participants did not 
seek consensus, so the report simply captures the range of issues and 
opinions that were raised. We hope that this summary will help to for-
ward continuing discussions regarding the regulation and commercial-
ization of genetically engineered animals in the United States. 

Michael Rodemeyer
Former Executive Director, Current Senior Consultant
PEW INITIATIVE ON FOOD AND BIOTECHNOLOGY
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section 1  
INTRODUCTION
THE STARTING POINT FOR THE FEDERAL GOVERNMENT’S REGULATION  
OF GENETICALLY ENGINEERED (GE)* PLANTS AND ANIMALS IS THE 
COORDINATED FRAMEWORK, WHICH WAS ARTICULATED IN 1986 BY  
THE REAGAN ADMINISTRATION. The Framework’s basic principles, 
which still guide the regulatory system today, are as follows:  
(1) Biotechnology as a process is not uniquely risky; (2) regulation 
should be based on the nature and intended use of the product (i.e.,  
a product-based, not process-based, policy perspective); and (3) exist-
ing laws are adequate to regulate the products of biotechnology. 

Under the Coordinated Framework, the White House Office of Science 
and Technology Policy (OSTP) coordinated the efforts of three regula-
tory agencies—the Food and Drug Administration, the Environmental 
Protection Agency, and the U.S. Department of Agriculture. The USDA 
was given responsibility for reviewing GE plants that could be plant 
pests. The EPA was given lead responsibility for GE microorganisms, 
pesticides, and pesticide residues. And the FDA was considered respon-
sible for the safety of food, food additives, animal feed, animal drugs 
and human drugs, biologics, and devices derived from GE plants and 
animals. 

The federal government next communicated about the regulation of 
animal biotechnology in 2001, when the OSTP and the Council on 
Environmental Quality (CEQ) released several case studies that illus-
trated how certain products of biotechnology would be handled within 
the regulatory system. These case studies were published at the close of 
the Clinton administration. They have no legal effect, but they have 
served as an informal guide for how products of biotechnology would 
be regulated. One case study stated that the FDA would regulate GE 
salmon as containing a “new animal drug” under the federal FDCA. 
Another case study said that a transgenic goat that produced a human 
drug would be looked at as containing both a new animal drug (the 
rDNA construct) and a human biologic (the resulting human pharma-
ceutical). 

To date, the FDA has not issued any formal policy statements, guide-
lines, or regulations specific to GE animals. The agency has made sev-
eral statements in the past few years, however, that have solidified the 
notion that the agency will regulate GE animals under the “new ani-
mal drug” rubric of the FDCA. In May 2003, for example, the FDA sent 
a letter to university researchers reminding them of the requirements 
of the FDCA with regard to transgenic animals in research. In October 
2003, the FDA announced that the University of Illinois was being 

*The terms genetically engineered (GE), genetically modified (GM), and transgenic are 
used interchangeably in this report. 
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investigated for allowing transgenic pigs into the food supply without 
regulatory approval. And in December 2003, the FDA announced that 
GloFish™, a transgenic aquarium fish engineered to glow in the dark, 
would not be subject to regulation because “…they pose no threat to 
the food supply” and “[t]here is no evidence that [they] pose any more 
threat to the environment than their unmodified counterparts which 
have long been widely sold in the United States.” The GloFish is cur-
rently the only GE animal in commercial trade in the United States. 

So, while numerous types of GE animals remain in development in 
public and private laboratories around the United States—guided by the 
FDA’s regulations governing research on new animal drugs—none have 
yet gone through the new animal drug approval process from begin-
ning to end and been commercialized.

The lack of concrete FDA guidance or regulations specific to transgenic 
animals has led to speculation, questions, and concerns about how a 
regulatory system designed for drugs will function when applied to 
live animals. For example, consumer advocates—while generally sup-
portive of the mandatory pre-market approval aspect of the new ani-
mal drug rubric—have raised concerns about the law’s strict confiden-
tiality provisions, which appear to preclude transparency and public 
participation in the regulatory review process. Environmental advo-
cates have raised concerns about the lack of a specific environmental 
mandate in the FDCA. Questions remain, too, about how other agen-
cies’ statutes will be interpreted to apply to GE animals, and how the 
multiple agencies will work together in the regulatory system.

The Pew Initiative on Food and Biotechnology has undertaken a num-
ber of activities relating to GE animals, in an effort to foster under-
standing and information exchange regarding how the FDA’s regulato-
ry system will function. For example, the Pew Initiative in 2002 spon-
sored a conference about animal biotechnology regulation entitled 
“Biotech in the Barnyard.” And the Pew Initiative has issued several 
reports on the topic, including Future Fish (January 2003), Bugs in the 
System? (January 2004), and Issues in the Regulation of GE Plants and 
Animals (April 2004). All of these reports, and the proceedings from 
the conference, are available at www.pewagbiotech.org. 

The Pew Initiative also sponsored a Stakeholder Forum on Food and 
Biotechnology, the diverse members of which met ten times in plenary 
sessions from 2001 to 2003. The Stakeholder Forum had three working 
groups, including one on GE animals. The Animals Working Group 
was a small but well-balanced group, with members from industry, the 
public interest sector, and academia. It focused on environmental and 
food safety issues relating to transgenic animals intended for the food 
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supply. The group looked at a number of issues and legal authorities, 
including the new animal drug provisions of the FDCA, the food safety 
provisions of the FDCA, and the USDA’s Animal Health Protection Act. 

In order to continue its efforts to foster learning and an information 
exchange about issues relating to animal biotechnology, the Pew 
Initiative in July 2004 brought together a diverse array of interested 
parties to explore how to forward the policy discussions surrounding GE 
animals. Participants in that meeting agreed that it would be productive 
to hold a series of workshops on key issues in 2005. The January 2005 
workshop covered ethical issues relating to animal biotechnology; a 
summary of that forum can be found at www.pewagbiotech.org. The 
March and May workshops covered issues relating to the regulation and 
commercialization of the products of animal biotechnology. This docu-
ment summarizes the March and May workshops.

For all three workshops, the approximately 40 participants included 
animal biotechnology researchers from academia and industry; other 
representatives from the biotechnology, food, and agriculture indus-
tries; consumer, environmental, and animal welfare advocates; ethi-
cists; and federal agency officials. The workshops were convened and 
sponsored by the Pew Initiative and facilitated by mediators from 
RESOLVE, a nonprofit dispute resolution and public policy organiza-
tion based in Washington, D.C. (See Appendices B and C for a full list 
of participants and staff.) 

The scope of the discussions included GE animals and animal clones 
designed for use in agricultural production. Participants did not 
address issues specific to “laboratory animals” (i.e., mice, rats, rabbits, 
and primates) or invertebrates, or marker-assisted breeding. Also not 
discussed were the distributional impacts of animal biotechnology, 
such as its possible effects on small farmers or its potential to help 
reduce world hunger.

The first two days of the March workshop were composed largely of 
presentations from ten experts. These presentations gave participants  
a strong grounding in the statutory authorities of the various federal 
agencies that may regulate GE animals and in the issues relating to the 
commercialization and marketing of those animals. In the remainder of 
the March workshop and all of the May workshop, participants then 
proceeded to share their views on an array of issues relating to the 
regulation and commercialization of GE animals, in both large group 
and small group settings. The remainder of this report includes sum-
maries of the presentations and a brief overview of the issues and 
views raised in the discussions. 
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section 2 
PRESENTATIONS
THIS SECTION CONTAINS PARAPHRASED SUMMARIES OF THE PRESENTA-
TIONS GIVEN ON THE FIRST TWO DAYS OF THE MARCH WORKSHOP. The 
question and answer sessions following each presentation are also 
summarized. The first day’s presentations concerned possible regulato-
ry authorities for governing genetically engineered animals. The Pew 
Initiative’s founding Executive Director Mike Rodemeyer began the day 
with an overview of the Coordinated Framework and the Pew Initiative 
Stakeholder Forum; his remarks were used as the basis for the intro-
duction to this report and thus are not paraphrased here. Mike Taylor 
of Resources for the Future (and formerly with the Food and Drug 
Administration) spoke next about the 2002 National Academy of 
Sciences report on science-based concerns relating to animal biotech-
nology. In the next four presentations, current or former federal agen-
cy officials described for workshop participants the legal authorities 
implemented by those agencies that may relate to transgenic animals. 
These speakers included Holly Wheeler of the U.S. Department of the 
Interior; Tom Bundy, formerly with the U.S. Department of Agriculture; 
Fred Degnan, formerly with the Food and Drug Administration; and 
Larry Culleen, formerly with the Environmental Protection Agency. 

The presentations on the second day covered topics relating to the 
potential commercialization and marketing of transgenic  
animals. First, Jim MacDonald of the USDA’s Economic Research 
Service gave an overview of the U.S. marketing structure for livestock. 
A three-member panel of speakers then talked from the perspective of 
specific product or service providers in the livestock markets. These 
speakers included Cari Wolfe of the American Jersey Cattle 
Association, Jim Riddle of the USDA’s Organic Standards Board, and 
Will Pape of AgInfoLink Global, Inc. Steve Tanner of the USDA’s Grain 
Inspection, Packers, and Stockyards Administration then spoke about 
lessons that can be learned from the grain industry regarding the 
tracking and identification of GE animals. The final presentation was a 
short talk given by Tom Bundy and Mike Rodemeyer, at the request of 
workshop participants, on the National Environmental Policy Act.
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➤  MICHAEL TAYLOR 
OVERVIEW OF THE NAS REPORT ANIMAL 

BIOTECHNOLOGY: SCIENCE-BASED CONCERNS

MIKE TAYLOR is a Senior Fellow at Resources for the Future; he formerly 
served as Administrator of the USDA’s Food Safety and Inspection Service 
(FSIS) and as Deputy Commissioner for Policy at the FDA. He was a mem-
ber of the National Academy of Sciences (NAS) committee that developed 
the 2002 report Animal Biotechnology: Science-Based Concerns, and he 
spoke to workshop participants about that committee’s findings. His  
comments are paraphrased below.

The NAS report Animal Biotechnology: Science-Based Concerns is now about 
two-and-a-half years old. It was the product of a group effort, as all NAS 
reports are. It was a group of scientists primarily, though the committee 
included two nonscientists. (I was one of them.) This membership reflected the 
fact that the science issues and the social and policy issues are essentially 
inseparable. I will talk first about the purpose of the report, then give a synop-
sis of the risk issues identified, and then discuss the policy and institutional 
issues specified in the report.

This report was an effort by the FDA to get ahead of a set of issues, and the 
agency deserves credit for asking for the report from the NAS and for under-
writing the process. The committee was specifically charged with identifying 
and prioritizing science-based concerns relating to animal biotechnology. The 
committee did not make recommendations. When we started, in the fall of 
2001, the FDA was in the process of considering the safety of genetically modi-
fied (GM) salmon and milk from cloned dairy cows, so those cases provided 
some framework and context. 

The committee first had to grapple with how to approach risk assessment 
regarding the products of animal biotechnology. The two major categories of 
risk were food safety and environment. We found that the traditional frame-
work of food safety assessment can be used to consider the safety of food from 
GM animals. As with any food, you have to ask: Are we introducing something 
into the food supply that is hazardous? That is a common food safety question, 
and it parallels the kinds of questions asked about GM plants. The basic frame-
work for analysis is thus traditional. For GM animals, the data needed to 
answer the question are not so traditional, since you have to look at biological 
expression products. But the initial question is, “What expression products pro-
duced as a result of the genetic modification are likely to remain in food?” 

The environmental risk side was far more difficult. We are talking about eco-
logical risk assessment in elaborate natural systems. You have to ask: Does the 
introduction of a changed organism change the ecological system? It’s a com-
plex question. It’s challenging to know how to assess environmental risk, with 
all its attendant uncertainties. “Uncertainty” became a bit of a theme in this 
part of the report.
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In order to prioritize the risk concerns in the report, the committee used its 
best judgment regarding what is known about a potential change. We didn’t 
use a rigorous, data-driven approach to prioritizing concerns. But we gave it 
our best shot.

So, let’s look at the risk issues identified in the report. First we’ll look at food 
safety. (See box below.) The overall concern level for food safety was deter-
mined to be low to moderate, mostly because we have a familiar framework for 
looking at food safety hazards, and we have enormous expertise and a good 
ability to define potential hazards. The report did mention three specific food 
safety concerns. The first is allergenicity. This deserves to be at the top of the 
list because of concerns about the allergenicity of new proteins. There are lots 
of issues about how to anticipate allergenicity adequately. But it’s not a new 
issue, and it’s manageable. The second risk issue is bioactivity. If we put a func-
tional protein like a growth hormone in an animal, can that affect the person 
who consumes food from that animal? This is a speculative question, but one 
that needs to be addressed. The third issue is the toxicity of unintended expres-
sion products. This is not of particularly great concern in regard to GM animals 
intended for the food supply, but it needs to be thought about and anticipated 
in a risk assessment. 

Because of the pending review of milk from cloned dairy cows, the committee 
did look at that issue a bit. We felt that, based on our understanding of the 
technology, there wasn’t a reason to be greatly concerned. But it does depend 
on the technique used to produce the animal. And there needs to be some con-
firmatory data. It’s not enough to say that we have confidence that the risk is 
low. It needs to be proven that the nutritional profile does not change and that 
no unintended and potentially harmful expression products appear. 

The environmental concerns are more difficult to sum up. They are far more 
unpredictable and complicated. But the committee catalogued the possibilities. 
The focus was ecological risk. To assess ecological risk, you first have to look at 
the possibility that a transgenic animal will enter the environment. This will 
differ based on the animal, of course. The probability is higher for a fish than a 
cow. The second factor affecting risk is, will it become established in the envi-
ronment? And finally, will it in fact disrupt the receiving community? In other 
words, will it interact with and affect the success of other animals in a detri-
mental way? That was the starting point for the analysis. We said that the 
potential for risk was affected by the animal’s ability to escape, disperse, and 

FOOD SAFETY CONCERNS

➤ Overall concern level: Low to moderate

➤   Range of issues 
➤ Allergenicity – potential hazard with any  
 novel protein 
➤ Bioactivity – if performance-enhancing  
 proteins enter food 

➤ Toxicity – of unintended expression products

➤ Milk from cloned dairy cows – concern low but confir-
matory data needed
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become feral; the nature of the new trait (its fitness and adaptability); and the 
nature of the receiving community itself (i.e., whether it is stable, or liable to 
be upset by a new introduction). 

The report contains a list of possible adverse impacts to the environment from 
GM animals. (See box below.) For example, a GM animal could competitively 
displace other animals; the ecological balance could be disrupted; the mating 
of a transgenic animal and a nontransgenic animal might create a new animal 
with some different level of fitness; and the introduction of sterile animals 
could disrupt the reproduction of a naturally occurring group of animals. 
Clearly, environmental risk was identified as the greatest concern, largely 
because of the complexity and level of uncertainty. How do we assess ahead of 
time these potential ecological effects? Do we really have the models and data 
needed to assess environmental risk? 

A third area of potential concern—in addition to food safety and environmental 
concerns—is animal health and welfare. (See box on the following page.) 
Everyone recognized that this needs to be addressed, but it isn’t easily address-
able. Some of the potential problems are as follows. There is a history of “large 
offspring syndrome” among transgenic animals. This can have damaging effects 
on the mother during delivery and can affect the survival of the offspring. 
There have also been physical abnormalities in transgenic offspring due to 
unintended mutations or uncontrolled gene expression. These can result in 
pain, suffering, and/or disability for the resulting animals. We also recognized, 
however, that the technology has potential benefits for animals, including 
increased disease resistance and the ability to reduce pain and suffering in 
other ways. 

So, those are the technical issues raised by the committee. But the committee 
felt it was impossible to look at those issues and not also look at policy and 
institutional issues. 

Among the policy and institutional issues discussed by the committee was sci-
entific uncertainty. The report mentioned three levels of uncertainty: (1) statis-
tical uncertainty (in which you have a clear model for understanding risk, but 
not ample data), (2) model uncertainty (in which it’s not clear if you have the 
right model for assessing risk—for example, do we understand enough about 
ecological systems to assess the ecological risk of an introduced animal?), and 
(3) fundamental uncertainty (in which you don’t know what you don’t know). 

ENVIRONMENTAL CONCERNS

Potential harms include:

➤  Altering the ecologic balance regarding feed 
sources and predators

➤  Introducing transgenes that alter the fitness of 
existing populations

➤  Disrupting reproduction patterns and success

Concern high but uncertainty pervasive as to:

➤  Actual likelihood of harm: How real are the hazards?

➤  Models and data required to assess risk: How do we  
determine the magnitude of the risk prior to intro-
duction?
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The technology is potentially sufficiently novel that we may miss altogether 
some potential effects. The committee felt this uncertainty will affect the sci-
entific processes used to evaluate the technologies. If there is model uncer-
tainty, for example, then we need some way to get scientists together to dis-
cuss the models and develop some consensus around them. It’s not fair to leave 
the agencies by themselves to figure this out, since these are such new scien-
tific issues.

The uncertainties will play into policy issues too. For example, what do we 
mean by “safe” if there’s a high level of uncertainty? How do we manage 
uncertainty in determining safety? The committee looked at the existing policy 
context for making these decisions. The food safety standards seem clear, in the 
view of the committee. But the environmental safety standards are unclear. 
What is “safety” regarding transgenic salmon, for example? There is no safety 
standard there. 

Regarding institutional roles and capacities, a potentially large number of 
agencies have roles in these issues. These may include the National Marine 
Fisheries Service, the Army Corps of Engineers, the USDA, EPA, FDA, and state 
agencies. A lot of questions exist about the proper roles of each of these agen-
cies. In particular, there seem to be limits to the FDA’s legal authority to over-
see environmental issues. Also, coordination among the agencies needs to be 
bolstered. 

The point of looking at policy and social issues was not to say that societal 
concerns should affect scientific decisions. But societal concerns will (and 
should) affect scientific processes. For example, how do you bring the scientific 
community broadly into regulatory decision-making? Given the range of issues 
involved, particularly on the environmental front, the agencies need to define 
the boundaries of what they will consider. If the FDA cannot have publicly 
acceptable boundaries regarding its decision-making, then that will affect 
credibility. The committee’s view is that other forums need to be created to 
deal with social concerns, so the regulatory agencies can deal with the science.

ANIMAL HEALTH AND WELFARE

➤  Large offspring syndrome and other reproductive 
problems, including early death of offspring

➤  Physical abnormalities of offspring due to unin-
tended mutations or uncontrolled gene expression

➤  Potential for animal welfare benefits by increasing 
disease resistance and reducing the pain and suffer-
ing of food animals

The point of looking at 
policy and social issues was 
not to say that societal 
concerns should affect 
scientific decisions, but 
societal concerns will (and 
should) affect scientific 
processes.

➤  Michael Taylor
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IN THE BRIEF QUESTION AND ANSWER SESSION THAT FOLLOWED, 

one person noted that transgenic animals would likely be food sources 
for bacteria, flies, and insects, and that they also produce manure. He 
wondered if the committee considered environmental risks relating to 
those factors. Bill Muir, a workshop participant who was on the NAS 
committee, said those issues were discussed, and it was decided that 
they would be handled in a risk assessment for a transgenic animal in 
the same way they would be handled in a risk assessment for any 
other animal. 

Another participant asked about a statement on Mr. Taylor’s last slide, 
which said, “Social concerns should not affect scientific decisions.” 
She asked what he meant by “scientific decisions.” Mr. Taylor said that 
he was referring to regulatory decision-making at the FDA. The FDA’s 
science-based regulatory decisions, he said, are not a discovery pro-
cess. They involve applying a set of data to a standard and making a 
decision about whether or not the standard is met, based on the data. 
So one objective should be, he said, to find a way to maintain the 
integrity of the risk assessment and not have social concerns affect the 
agency’s scientific decision-making.
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➤ HOLLY WHEELER 
STATUTORY AUTHORITIES OF THE U.S. 
DEPARTMENT OF THE INTERIOR AND THEIR 
POTENTIAL RELEVANCE TO GE ANIMALS

HOLLY WHEELER is an attorney with the U.S. Department of the Interior 
(DOI). She spoke about the statutory authorities of the DOI that may be 
relevant to transgenic animals. Her paraphrased comments are below.

I am currently an attorney with the Department of the Interior. Please be aware 
that, as a representative of the federal government, my ability to share my per-
sonal opinions on policy issues is limited. 

The DOI contains a number of agencies, including the Fish and Wildlife Service 
(FWS), the National Park Service, the Bureau of Reclamation, the Bureau of 
Indian Affairs, the U.S. Geological Survey, the Office of Surface Mining, the 
Minerals Management Service, and the Bureau of Land Management (BLM). I’m 
an attorney for the FWS, and so I will focus mostly on that agency’s authorities, 
which deal mostly with conservation law. I will touch on the authorities that 
affect other agencies as appropriate.

Within the DOI, there are no authorities I know of that deal specifically with 
GM animals. As a general conservation and land management department, the 
DOI implements two types of laws: (1) regulatory authorities that govern the 
conservation of fish and wildlife, and (2) land management authorities. The 
agencies I mentioned manage, all told, a large chunk of federal land under U.S. 
jurisdiction. Another fact to keep in mind is that the FWS and other DOI agen-
cies do not regulate livestock or domestic animals. We regulate plants and 
wildlife—though not all of them. The states have primary jurisdiction over 
numerous species of wildlife. White-tailed deer, for instance, unless on federal 
land, are under state jurisdiction. That is the case for many wild animals, unless 
authority is transferred to the federal government in part or in whole.

So, I’ll first give you an overview of the primary regulatory authorities imple-
mented by the FWS. Let’s discuss the Lacey Act first. Three laws, each dealing 
with separate legal issues, are all called the Lacey Act, so it’s very confusing. I’ll 
talk about two of them today. The first part that we call the Lacey Act is the 
“injurious species” aspect. (See box on the following page.) This part is very old; 
it was enacted in 1900, when issues relating to invasive species were coming to 
the fore. This Lacey Act prohibits the interstate transport and importation of 
injurious wildlife species, including wild mammals, wild birds, fish, amphibians, 
reptiles, mollusks, and crustaceans. It doesn’t extend to invertebrates other 
than mollusks and crustaceans. The animals must be injurious to humans, agri-
culture, horticulture, forestry, wildlife, or the wildlife resources of the United 
States. So, to fall under this part of the Lacey Act and be listed as “injurious”  
by the FWS, an animal must fit into one of the designated categories of species 
and be injurious to one of those specific interests. The FWS can authorize, by 
permit, the importation or interstate transportation of an injurious species for 
zoological, educational, medical, or scientific purposes. 
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THE LACEY ACT AMENDMENTS OF 1981

Make it a federal violation to transport wildlife across 
state lines that was taken, possessed, transported, or 
sold in violation of a state law.

So, would GM wildlife be included under this Lacey Act? Could the FWS list a 
transgenic animal as “injurious”? We are considering these questions within the 
agency right now. This part of the Lacey Act has not been amended signifi-
cantly since 1960, so it certainly predates GM animals. In my view, however, 
strong arguments could be made that you could list such a species as “injuri-
ous” under this law if it met all requirements. Nothing in the law or in the leg-
islative history indicates that Congress only had naturally occurring forms of 
these species in mind. Of course, genetic modification could work in one of two 
ways. It could either create something new that is injurious, that wasn’t before, 
or it could remove the injurious traits of a species. In any case, it’s an interest-
ing law that is difficult to assess, because it was developed so long before cur-
rent scientific advances.

The second part of the Lacey Act I’ll talk about is commonly called the Lacey 
Act Amendments of 1981. (See box below.) The Lacey Act Amendments of 1981 
make it a federal violation to, among other things, transport wildlife across 
state lines that was taken, possessed, transported, or sold in violation of a state 
law. For example, if someone possesses wildlife in violation of a state law, and 
then they move that specimen across state lines, it becomes a violation of this 
federal law. “Fish and wildlife” under this law includes all invertebrates and 
vertebrates, alive or dead. I’m not aware if there’s ever been a violation of this 
law involving a transgenic species. 

The third law I’ll discuss is the Endangered Species Act (ESA). Some aspects of 
the ESA could affect transgenic animals. It is administered jointly between the 
DOI and the Department of Commerce. Fish, wildlife, or plants that are deter-
mined to be threatened or endangered are put on a list. The FWS has jurisdic-
tion over terrestrial and freshwater species; the Department of Commerce’s 
National Oceanic and Atmospheric Administration (NOAA) has jurisdiction over 
marine species. By statute, an insect species that has been determined to be a 
“pest” cannot be listed as endangered. 

The part of the ESA that is most relevant here is the consultation requirement 
in Section 7. Under Section 7, any federal agency must consult with the FWS  
or NOAA if that agency is going to take any action that may affect a species (or 
critical habitat for a species) that is listed under the ESA as threatened or 
endangered. “Action” is defined broadly to include the promulgation of regula-
tions, the issuance of permits or licenses, or other any action that directly  
or indirectly modifies land, water, or air. Under Section 7, the two agencies 

THE LACEY ACT

Prohibits the interstate transport and importation 
of injurious wildlife species, including wild mam-
mals, wild birds, fish, amphibians, reptiles, mol-
lusks, and crustaceans.
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consult, and the consultation culminates in a biological opinion. The opinion 
may include an “incidental take” statement. That’s a liability shield for that 
agency in case they “take” a listed plant or animal in the course of conducting 
the action. A biological opinion also includes measures to minimize impacts to 
the species. I know of only one Section 7 case involving a transgenic species. It 
involved a nonprofit environmental organization suing the EPA, alleging failure 
to consult under the ESA regarding transgenic plant pesticide products.

Section 9 of the ESA is also relevant. Section 9 prohibits the “taking” of any 
listed species, unless that taking has been authorized. Any importer or exporter 
of fish or wildlife also has to be licensed under Section 9. This is true for 
importers and exporters of all species (with a few exceptions), not just species 
listed as threatened or endangered. Importers and exporters have to file decla-
rations, import and export through designated ports, and meet other require-
ments. Transgenic wildlife would be included under these requirements if they 
meet the criteria under the law.

I want to elaborate here on the concept of “take.” Several laws prohibit the 
“taking” of protected wildlife. The ESA is one of them, but the Marine Mammal 
Protection Act and the Migratory Bird Treaty Act also have such provisions. 
“Take” includes lethal take (killing), but it also may include “harassment” or 
“harm.” “Harm” under the ESA has a habitat component; it includes significant 
habitat modification that actually kills or injures listed fish or wildlife. Also, the 
prohibition against take includes directed take (like shooting a listed species), 
but it also includes incidental take—accidentally or unintentionally causing the 
take of a protected species. Those laws then have a system to get authorization 
if you think there might be a problem. The definition of “persons” who can be 
held liable under these laws is also important. “Person” can be a corporation or 
partnership, or a government agency, in addition to an individual person. 

Another law I will touch on is the Nonindigenous Aquatic Nuisance Prevention 
and Control Act of 1990. This law deals with ballast water exchange and the 
unintentional introduction of invasive species. I’m not sure how directly rele-
vant it is to transgenic animals. But it is relevant to invasive aquatic species, 
like zebra mussels. The Aquatic Nuisance Species Task Force, which is set up 
under this law and is jointly chaired by the FWS and NOAA, addresses uninten-
tional introductions and develops control and monitoring programs for problem 
species.

I want to mention briefly international wildlife laws. The U.S. is not a party to 
the Convention on Biological Diversity (CBD), so we are not held to its provi-
sions. But, it has articles on access to genetic resources and access to and 
transfer of technology, including genetic resources. This clearly has implications 
for genetic modification. We are a party to CITES, the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora. CITES, 
which has 168 parties to it, is the major international treaty regulating trade in 
species that are threatened by trade. It regulates import and export through a 
system of permits. It is similar to the ESA in that it doesn’t cover all species. 
Countries meet every two or three years and vote on which species will go on 
the CITES lists. The countries try to work by consensus. CITES has never 

Importers and exporters 
have to file declarations, 
import and export through 
designated ports, and meet 
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Transgenic wildlife would 
be included under these 
requirements if they meet 
the criteria under the law.

➤  Holly Wheeler
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addressed transgenic animals specifically, but countries have started to raise 
invasive species and genetics issues. The parties to CITES have passed three res-
olutions that are relevant here. One calls on all parties to consider the problems 
of invasive species when developing national legislation regarding trade in live 
animals and plants. Also, a couple of resolutions call for synergy between CITES 
and the CBD. These are very broad, and no one knows what they will mean in 
practice. But it’s clearly a movement we’ll being hearing more about it in the 
future.

Finally, I’ll talk about the DOI’s land management authorities. The issue of the 
effects of transgenic animals could arise if they are released on federal lands 
either intentionally or unintentionally. The legal authority governing the 
national wildlife refuges is the National Wildlife Refuge System Improvement 
Act. Under FWS regulations, anyone who wants to collect plants or animals 
from (or release plants or animals onto) refuges is prohibited from doing so 
unless authorized by permit. The National Park Service has its Organic Act, a 
broad law that sets standards for the management of national parks. They have 
programs for dealing with invasive species. Also, notably, their 2001 manage-
ment policy specifically addresses the issue of bioengineered products. The pol-
icy states that an application for the release of any bio-control agent or bioen-
gineered product related to pest management activities must be reviewed by a 
designated Integrated Pest Management specialist in accordance with a direc-
tor’s order. Finally, the BLM is governed by the Federal Land Policy and 
Management Act, which is mostly a planning authority for the management of 
the BLM’s vast land holdings in the West. There are no BLM regulations specific 
to transgenic animals. 

IN THE QUESTION AND ANSWER PERIOD THAT FOLLOWED, ONE 

participant noted that, even though the U.S. is not party to the 
Convention on Biological Diversity, the Lacey Act federalizes crimes 
that are committed under other jurisdictions. Does that include inter-
national law? he asked. In other words, could Americans be held to 
comply with the CBD via the Lacey Act, even though we are not a 
party to the CBD? Ms. Wheeler explained that the CBD is different 
than, say, CITES. CITES has specific, detailed requirements for export-
ing and importing species. The CBD is much more general; it contains 
policy statements rather than details. Countries are supposed to adopt 
those policy concepts into their own national legislation. So one 
country may have or may develop domestic legislation based on the 
CBD that regulates, for example, sale of a species. If someone in the 
U.S. imports that species, which was sold in violation of the country’s 
domestic law, that would be a violation of the Lacey Act. So, the Lacey 
Act would not come into play if something were just a violation of the 
CBD in general, but it does come into play if an action constitutes a  
violation of another country’s domestic law regulating take, posses-
sion, transportation, or sale. Ms. Wheeler added, however, that it can 
be difficult for the U.S. government to prove a violation of foreign law. 
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Another workshop participant asked for clarification regarding how 
the FWS differentiates between domestic and wild species (since the 
agency does not regulate domestic animals). At what point do cultured 
catfish become domestic catfish? he asked. Also, zebra fish have been 
in captivity for 100 years—are they considered domestic or wild? When 
does something become “domesticated”? Ms. Wheeler said she could 
not give precise definitions on the spot. She noted, however, that the 
agency’s interpretation is that simply removing something from the 
wild, even for multiple generations, does not make it domesticated. 
Zoo animals, propagated in captivity, are not considered livestock or 
domestic animals. So, Ms. Wheeler said, just holding it in captivity 
does not change its status as wildlife.

One workshop participant said that massive traffic in transgenic inver-
tebrates is already taking place. He wondered if the FWS was con-
cerned about that. Ms. Wheeler she was not the best person to answer 
that question, but that other FWS colleagues would have an answer. 
Ms. Wheeler did note that the injurious species portion of the Lacey 
Act does not include invertebrates except for mollusks and crusta-
ceans. However, if a state has prohibited the taking, possession, trans-
portation, or sale of an invertebrate and then someone moves it across 
state lines, the Lacey Act Amendments of 1981 would apply. Under the 
ESA, if someone is working with a transgenic invertebrate, and a fed-
eral agency has to approve it or license it, and the agency’s action may 
affect an endangered or threatened species, then the agency should 
consult with the FWS.

A participant then asked Ms. Wheeler to describe the “citizen suit” pro-
visions of the ESA. Most lawsuits against the federal government, Ms. 
Wheeler explained, fall under the Administrative Procedure Act. That 
law puts various limits on citizens’ ability to sue federal agencies. The 
ESA has a citizen suit provision that allows citizens to bring lawsuits 
alleging violations of the ESA, including lawsuits against federal agen-
cies. If someone is causing a take, Ms. Wheeler said, under most feder-
al laws the federal government is the appropriate party to bring an 
enforcement action. But under the ESA a private person can sue some-
one directly for causing a take. An environmental group, for example, 
could sue a land developer or a timber company for an alleged take 
without the appropriate authorization. The federal agency does not 
have to be a party to the case. 

This participant also asked if the FWS has done any consultations on 
transgenic fish. Ms. Wheeler said she thought not, but was not sure. 
The closest she knew of, she said, was a consultation on the effect of 
nonnative salmon in aquaculture on Atlantic salmon. The FWS was 
aware at the time, Ms. Wheeler said, of the possible future use of 
transgenic salmon in aquaculture, but that issue was not specifically a 
part of that consultation. Another participant clarified that, in that 
consultation, the Army Corps proposed prohibiting transgenic salmon 
from being used in that case, because they wanted the opportunity to 
look at transgenics separately.
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➤ THOMAS BUNDY  
STATUTORY AUTHORITIES OF THE U.S. 
DEPARTMENT OF AGRICULTURE AND THEIR 
POTENTIAL RELEVANCE TO GE ANIMALS

TOM BUNDY formerly served as Deputy Assistant General Counsel at the 
U.S. Department of Agriculture. He talked to workshop participants about 
the USDA authorities that may be applicable to the regulation of trans-
genic animals. His paraphrased remarks are as follows.

In the mid-1980s, a House of Representatives oversight committee asked the 
USDA to consolidate its quarantine authorities. Nothing really gained traction 
in the animal arena until the plant industry got behind the Plant Protection Act 
(PPA). Then there was a big push to get something similar on the animals side. 
The result was the Animal Health Protection Act (AHPA), which ultimately 
passed in 2002. (See box at right.) The AHPA is in some ways similar to the PPA, 
but in some ways different. The scheme of regulation under the PPA is not 
automatically transferable to the animals side. 

It took two years (from 2000 to 2002) to push the AHPA through the legislative 
process, in part because industry was not unanimous in support of it. There’s 
little legislative history behind the AHPA regarding the intent of Congress. So, 
their intent must be figured out from the law itself, which is not easy in many 
respects. The AHPA is a consolidation of a hodgepodge of animal quarantine 
laws. There is broad authority under the AHPA to regulate animals, articles, 
means of conveyance, and anything else that might transmit diseases or pests 
of livestock. If the Secretary can do something under the old quarantine laws, 
he can do it under the AHPA. But he can do more as well. The purpose of the 
AHPA is to prevent the introduction and dissemination of diseases and pests of 
livestock. 

The Secretary takes action under the AHPA with regard to the importation and 
interstate movement of diseases and pests of livestock. The law relies on states 
to take action within the states. The Secretary has three ways to regulate: 
General authority, emergency authority, and extraordinary emergency authority. 
The use of one type of authority does not preclude the use of the others. 
General authority can be used at any time. The Secretary declares an extraordi-
nary emergency when he decides that a state is not taking sufficient action to 

ANIMAL HEALTH PROTECTION ACT

➤  Passed in 2002

➤  Modeled after the Plant Protection Act

➤  Consolidation of animal quarantine laws

➤  Used to regulate the importation and interstate 
movement of diseases and pests of livestock
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prevent the dissemination of a livestock disease or pest. This authority can be 
brought to bear against transgenic animals in the same manner as for other 
livestock. Generally it would apply to post-market and post-release activities, 
though parts are also applicable to pre-market and pre-release activities. 

Under the AHPA, the Secretary has general authority to hold, seize, quarantine, 
treat, destroy, dispose of, and take other remedial measures with regard to 
almost anything that may spread a livestock disease or pest. He has the author-
ity to take samples from animals that are moving interstate or into the United 
States from another country, and to hold those animals until the tests come 
back. He has specific authority to draw blood and do testing at points of con-
centration like slaughterhouses. If the Secretary is looking for one thing and 
happens to find something else of concern to another agency, he can refer it to 
that agency. 

Action can be taken with regard to animals, their progeny, articles, and/or 
means of conveyance coming from a foreign country or moving interstate. The 
Secretary can take action when he has reason to believe that the animal, arti-
cle, or means of conveyance may have carried or may have been affected with 
or exposed to a disease or pest at the time of movement, or if the animal was 
moved in violation of the AHPA, its regulations, or an order of the Secretary. As 
an example, a herd of sheep in Vermont were suspected of being exposed to 
bovine spongiform encephalopathy (BSE) in England. The Secretary could take 
authority under the old quarantine laws against the sheep that had come from 
England, but at that time the Secretary had no authority to take action regard-
ing their progeny. Now, under the AHPA, he could take action regarding the 
progeny as well. 

When the Secretary doesn’t have the authority to use the AHPA’s general 
authority, he can cooperate with a state, another federal agency, or an individ-
ual to take action. In cooperating with a state, the state has to have the 
authority to take the required action. In this way, the Secretary brings state  
law to bear to abate the risk. In cooperating with individuals, the Secretary 
doesn’t have to require the destruction of the animal; he can work out a plan 
with the owner of the animal. He may also choose to put animals under quar-
antine. The Secretary can quarantine a state or a portion of a state. As a gen-
eral rule, he will quarantine a whole state, not just a portion of a state, unless 
the state agency agrees to prevent movement within the state. (The federal 
government can’t prohibit movement within a state—only across state lines.)  
A quarantine could go down to the level of one farm or even one field. There’s 
no limit as to size.

Another type of quarantine is one regarding a federal program for movement 
of animals. The USDA may have a nationwide program of disease eradication 
for a particular disease, and in furtherance of that program, the Secretary could 
require that certain things be done before an animal is moved across a state 
line. This creates a uniform national standard. Under a quarantine, the 
Secretary can prevent interstate movement unless the animals, articles, or 
means of conveyance have been identified, inspected, tested, and treated. 
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Regarding the identification of animals, there are different types of identifica-
tion for different purposes. In the brucellosis program, for example, they use 
ear tags. Also, the Secretary sometimes requires identification for the purpose 
of aiding other agencies. In the residue traceback program for the Food Safety 
and Inspection Service, the USDA’s Animal and Plant Health Inspection Service 
(APHIS) required the identification of swine at the earliest concentration point, 
or else it couldn’t move across a state line. This is an expansive use of identifi-
cation authority. In that case it encouraged the identification of a large number 
of swine. 

If a state is unable or unwilling to take action to prevent the dissemination of a 
disease or pest of livestock, the Secretary can declare an extraordinary emer-
gency. To do this, he must find that the disease actually exists and threatens 
U.S. livestock. (Under general authority, the standard is “has reason to believe” 
such a disease or pest exists.) He also must show that adequate measures are 
not being taken by the state, notify the governor or other appropriate official in 
the state, and publish his findings and their basis in the Federal Register. 

When the Secretary declares an extraordinary emergency, he can then enforce 
a quarantine within a state. He can also order the disposal of the animals or 
other remedial action. If the owner doesn’t carry out the ordered action, he can 
go to court to enforce it. Or, if going to court would take too long, the 
Secretary could have the USDA take the action itself. If the Secretary must 
resort to that, because the owner did not follow the original order, then the 
Secretary can recover the cost of the action from the owner. 

Regarding the issue of compensation, the Secretary is required to pay fair mar-
ket value for animals, articles, or products that are required to be destroyed 
(minus compensation received from any other source). There is no compensa-
tion for animals moved in violation of the AHPA or any regulation or order of 
the Secretary. 

Compensation for loss is one area where the AHPA and PPA differ. Under the 
PPA, the Secretary is not authorized to pay compensation unless an extraordi-
nary emergency is declared and destruction is ordered. Also, under the PPA,  
the Secretary can compensate for “economic losses.” That’s more than the fair 
market value. Under the AHPA, the Secretary is required to pay for animals 
destroyed, but only the fair market value as determined by the Secretary. It  
has often been debated what the fair market value is of a diseased animal. 
Essentially it should be zero. But the department has always paid the fair mar-
ket value of a healthy, live animal, in order to get the cooperation of industry.

Emergency authority, the “middle step” in the AHPA, doesn’t give the Secretary 
authority to do anything greater than under general authority. But it gives him 
the ability to immediately access funds to take a quarantine action without 
having to go to Congress. This is important in disease eradication. It could oth-
erwise take too much time to get money from Congress, especially if they are in 
recess. So, under an emergency, the Secretary can transfer money within the 
department for disease eradication and control. Generally the Secretary takes 

If a state is unable or 
unwilling to take action to 
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declare an extraordinary 
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threatens U.S. livestock.

➤  Thomas Bundy
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money from the Commodity Credit Corporation (CCC) and gives it to APHIS to 
handle the problem. But the money doesn’t have to come from the CCC and 
doesn’t have to go to APHIS. 

Which transgenic animals could be covered by the AHPA? (See box below.) 
First, animals that were genetically altered using a livestock disease or pest. On 
the plant side, a lot of plants were altered using a plant pest or disease. The 
regulations could be similar for the animal side. If the donor, recipient, or vec-
tor is a pest, the resulting animal would be a pest. But not many transgenic 
animals are created that way. An animal could also be covered by this law if 
“knockout” or silencing genes were used via bioengineering to make an animal 
more resistant to or more susceptible to a livestock disease or pest. These ani-
mals could be covered even if the intent was not to change their resistance to 
disease. It would also be possible to analyze the manner of creation of a GM 
animal, and develop a theory that certain kinds of animals could be covered 
under the AHPA. Finally, it would also be possible to analyze the alterations 
being made, and to develop a theory to cover such livestock (e.g., if you have a 
herd of cloned animals, they may be more susceptible to a disease than regular 
animals). Further analysis of how the animals are being altered could yield dif-
ferent areas of regulation under the AHPA. 

Let’s look at basic terms under the AHPA and theorize how they might be 
applied to regulate transgenic animals. Regarding “livestock:” Under the animal 
quarantine laws, all traditional forms of livestock were covered, except for 
poultry in some cases. Under the AHPA, “livestock” is defined as “all farm-raised 
animals.” “Farm” is not defined in the law, however. The Secretary thus has 
broad discretion as to what constitutes a farm. What about domesticated rab-
bits or farm-raised fin fish? The Secretary has acted in both cases under the 
animal quarantine laws, and the AHPA is at least as broad. So, I think the defi-
nition of livestock in the AHPA, while possibly not inclusive of all animals, is 
quite broad. There is no legislative history to work from, however, to determine 
what Congress intended.

Regarding the term “disease:” The definition in the bill that was originally 
introduced by Congress defined “disease” as “any infectious or noninfectious 
disease or condition affecting the health of livestock.” Under the old animal 
quarantine laws, the disease had to be communicable, but not in this bill. The 
bill’s definition of disease also went on to say “any condition detrimental to  
the production of livestock.” When the law was finally passed, however, that 

➤  Animals altered with a livestock disease or pest

➤  Animals altered with knockout or silencing genes 
that render them more susceptible or resistant to 
a livestock disease or pest

➤ APHIS could also analyze the manner of creation or 
alterations to be made to determine another “hook.”

WHICH TRANSGENIC ANIMALS COULD BE COVERED?
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definition of disease was nowhere to be found. This definition was inserted 
instead: “The meaning given the term by the Secretary.” There was no indica-
tion what that meaning should be. I would think it might be best for the 
Secretary to look at a dictionary definition. One such definition is: “Any devia-
tion from the healthy or normal condition of any of the functions or tissues of 
the body.” There is not yet a proposed rule that sets forth a definition of dis-
ease. Undoubtedly they are discussing it now within the agency.

“Pest” is defined in the law as a long list of traditional pests of livestock that 
can directly or indirectly injure, cause damage to, or cause disease in livestock. 
It includes the term “vector.” A transgenic animal that is more susceptible to 
disease could be a disease vector (i.e., could spread the disease). So, if the ani-
mal could spread the disease, it is a live pest of livestock. The definition also 
includes any organism similar to or allied with any of the pests defined. 

In the bill that was originally introduced by Congress, one of the pests listed 
was “animal.” Under the PPA, also, an animal can be a plant pest. When the 
final AHPA passed, however, “animal” was missing. There’s no legislative history 
as to why it was taken out. So, I don’t know what that means in the final inter-
pretation. 

“Release into the environment” is also mentioned in the law. In the AHPA, as in 
the PPA, the definition of “move” includes “release into the environment.” To 
violate this provision in the AHPA, there will have to be release into the envi-
ronment in interstate commerce. I can see how pollen going across a state line 
could be considered a release across state lines. But what does that mean for 
animals? It’s not clear. Also, what if a wild animal escapes from an enclosure? 
That could be a release into the environment, but is it interstate commerce? If 
the Secretary declares an extraordinary emergency, then that could involve a 
much smaller area than under his general quarantine authority. If it is an acci-
dental release, and not intentional, it is still a release into the environment. 

How does the Secretary enforce the law? He can send a “knowing violation” to 
the Department of Justice (DOJ) and they can criminally prosecute the case. 
But the DOJ doesn’t have the money or attorneys to prosecute every case. So it 
is often difficult to get enforcement of those cases. But the Secretary can also 
enforce violations through civil penalties, which are determined before admin-
istrative law judges and can be appealed—first to the Secretary and then to the 
Federal Court of Appeals. Under civil penalty authority, a violation can result in 
up to a $50,000 fine against an individual and up to $250,000 for any other 
person (i.e., organization). Also, the Secretary has subpoena authority for any 
investigation. This could be used to investigate whether an animal was geneti-
cally altered.

Is there food safety authority under the AHPA? If it involves a zoonotic disease, 
yes; otherwise, no. A zoonotic disease is something that affects both animals 
and man, such as salmonella, tuberculosis, or BSE. Regarding the tracking of 
those animals, APHIS cooperates with other agencies to identify animals. There 
would be a quarantine on interstate movement, under which animals can’t be 
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moved unless they meet certain conditions. This could include pre-market 
approval for certain animals. That could be a possible hook.

Regarding market disruption, the AHPA contains no direct authority that would 
allow the Secretary to take action. There would have to be some sort of theory 
as to why it would happen. If it affects production, it can be acted upon. But 
the agency would have to first need a reason to believe there is livestock dis-
ease or pest. 

IN THE QUESTION AND ANSWER SESSION THAT FOLLOWED, ONE 

workshop participant asked Mr. Bundy if the Secretary has any way to 
encourage or require more research and development to be done to 
prevent the introduction and movement of animal diseases and pests 
into and within the United States, so that we can avoid eradicating 
those problems at significant taxpayer expense. Mr. Bundy replied that 
he was personally unaware of other USDA authorities concerning 
research on animal pests and diseases (that was another part of USDA), 
and he reiterated that the AHPA states that the Secretary must pay fair 
market value for everything he destroys. He can’t not pay fair market 
value. He could say that the fair market value is lower than the indus-
try thinks it is. And it’s true, Mr. Bundy said, that the amounts can get 
very large. A large program of eradication, he added, would probably 
require additional appropriations from Congress, though if it were 
something serious, such as foot and mouth disease, the money would 
undoubtedly be forthcoming.

Another participant asked if any other statutes exist that give the 
USDA authority over transgenic animals. Mr. Bundy replied that no 
USDA statutes explicitly reference or provide authority regarding 
transgenic animals. 
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➤ FRED DEGNAN  
THE FDCA’S “NEW ANIMAL DRUG” RUBRIC

FRED DEGNAN is a Partner with King & Spalding, LLP. He formerly served  
as Associate Chief Counsel at the FDA for both Foods and Veterinary 
Medicine. Mr. Degnan spoke to workshop participants about the FDCA’s 
“new animal drug” rubric and the regulation of transgenic animals. His 
paraphrased comments are as follows.

In 1977, I was assigned to do work for what was then called the Bureau of  
Veterinary Medicine (now the Center for Veterinary Medicine) in the Food and 
Drug Administration. “How quaint,” I thought, “drugs for dogs and cats!” I 
quickly realized that this office was at the forefront of the FDA’s scientific 
thought and policy decision-making. For example, the first federal efforts in 
quantitative carcinogenic risk assessment of substances in food came in the 
context of the animal drug rubric of the Food, Drug, and Cosmetic Act. Simply 
put, the animal drug provisions have been interpreted broadly, in the interest of 
public health. This has led to a number of anomalous applications of the stat-
ute. The notion that a gene construct can be an animal drug is one of those 
applications. One of the first legal cases I argued on behalf of the FDA con-
cerned an animal euthanasia agent. It was a combination of two drugs. Vet- 
erinarians were concerned that the product would actually take longer to kill 
an animal than the recognized single-ingredient euthanasia agent on the mar-
ket. To take action against the product, we had to prove that it was not “gener-
ally recognized” as “safe” and “effective.” The anomaly? We had to consider in 
detail whether a euthanasia drug was “safe!” We looked at the statute cre-
atively, and said, in this context, “safe” really means painless and humane. We 
ultimately brought the case and won, and the product was withdrawn from the 
market. 

With that as preamble and context, let’s begin with preliminary observations 
regarding how the “new animal drug” rubric of the FDCA applies to biotechnol-
ogy. The FDA interprets its statutory authority as broadly and efficiently as pos-
sible. The Supreme Court has said this is OK; the court has affirmed that the 
FDCA has to be applied in a manner to effectuate its purposes. There is wonder-
ful language from a 1943 Supreme Court case: The FDCA “is not merely a col-
lection of words, but rather a working instrument of government, an instru-
ment that should be interpreted to touch all phases of people’s lives, people 
who are beyond self-protection.” In sum, well-established agency principles 
governing food safety apply to food products of biotechnology. Similarly, in the 
context of both animal and human drugs, the fundamental statutory assump-
tion that all drugs are inherently risky leads to a series of systems designed to 
identify the nature and extent of the risks and to balance those risks in the 
context of the therapeutic benefits conveyed.

One of the anchors of the FDA’s approach to regulating any product under the 
FDCA is that changing the statute creates its own risks, takes time, and sacri-
fices expertise to political pressures. So, there is a bias within the FDA toward 
resolving issues under existing statutory authority, and, in the process, toward 
being creative, as need be.
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So, let’s start with the basics. Under the FDCA, a substance is an “animal drug” 
if it is intended to cure, mitigate, treat, or prevent disease in an animal or it is 
not food and is intended to affect the structure or function of the body of an 
animal. 

If a substance is an animal drug it must by law go through pre-market clear-
ance, unless it is “generally recognized as safe” (GRAS) and “generally recog-
nized as effective” (GRAE). GRAS and GRAE status are only granted when there 
are adequate publicly available data and information supporting expert recog-
nition. I’ll give you another court example. I was arguing a food additive case in 
the 1980s. It was a five-day trial. We had two toxicologists arguing that the 
additive was not GRAS. The opposing side had 20 experts arguing that it was 
GRAS. In final arguments, we pointed out that we had proved that there was a 
genuine dispute among qualified experts on the issue of safety. The issue 
wasn’t the number of experts, it was whether a true scientific dispute existed. 
The court agreed. Also, even if there isn’t a dispute, for there to be a finding of 
GRAS, there must be a body of convincing scientific data like that which would 
support an approval in the first place. These data also have to be publicly avail-
able. All three points have to be met. So, GRAS is in some ways a higher stan-
dard than the FDA’s “reasonable certainty of no harm” safety standard for food 
additives and the safety standard for new animal drugs. As a result, in the vet-
erinary area, more products are shunted into the pre-approval system than the 
GRAS system—i.e., most animal drugs are “new animal drugs” and subject to 
pre-market approval.

The fundamental focus of the new animal drug rubric is threefold: Is the new 
animal drug safe for the animal? Is the new animal drug effective—does it cure, 
treat, or prevent disease in the animal or does it affect the animal’s structure as 
intended? And, if the drug is for a food-producing animal, is the resulting food 
safe for you and me to eat? To answer the foregoing questions, over the last 50 
years the FDA has developed a robust, data-based process of regulatory inquiry 
and evaluation. It starts at the earliest stages of clinical testing in animals and 
includes comprehensive data collection with regard to the safety and effective-
ness of the drug and the safety of residues of the drug in meat, milk, and eggs. 
It also includes layers of expert agency review and analysis, mandatory post-
market reporting, facility inspection, and the potential for post-market control 
and surveillance.

Use of a new animal drug without FDA approval is a per se violation of the law. 
Marketing the animals themselves or products derived from them would violate 
the law. The manufacturers and users of the unlawful drug could be enjoined or 
prosecuted for marketing or using the drug.

Now I’ll talk about the new animal drug application (NADA) process and trans-
genic animals. (See box on the following page.) The NADA process is not a per-
fect conceptual fit with transgenic animals. The framers of the FDCA in 1968 
obviously never intended this section of the act to deal with these types of 
genetic transfers. That doesn’t mean, however, that it is inappropriate to apply 
the new drug rubric in an effort to regulate such transfers. Of course, questions 
relating to process and governing criteria remain unanswered. And the rubric 

In final arguments, we 
pointed out that we had 
proved that there was a 
genuine dispute among 
qualified experts on the 
issue of safety. The issue 
wasn’t the number of 
experts, it was whether a 
true scientific dispute 
existed. The court agreed.

➤  Fred Degnan
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does not involve a transparent system. In fact, in many ways it’s a closed sys-
tem. For example, even the identity of an investigational new animal drug 
(INAD) application and of an NADA is privileged; neither can be disclosed by 
anyone but the sponsor. 

The application of the law to transgenic animals results in some “Byzantine” 
situations, as the Pew Initiative report, “Issues in the Regulation of GE Plants 
and Animals,” says. Clearly some mental gymnastics are required to make the 
factual situations relating to transgenic animals fall within the FDCA frame-
work. But, it’s fair to say that the act offers an opportunity for comprehensive 
regulation and for assuring safety for the animal and for us eating products 
from the animal. Also, the act provides an opportunity for coordination 
between the FDA’s Center for Veterinary Medicine (CVM), which takes the lead 
in implementing the law, and the FDA’s Center for Drug Evaluation and 
Research (CDER) and Center for Biologics Evaluation and Research (CBER), 
regarding products that are not intended for food use but that involve plants or 
animals for use in the production of drugs. 

Under the act, the introduced genetic constructs are considered “drugs” if they 
are not food and they are intended to affect the structure or function of the 
animals. The animals themselves are not considered drugs. In the case of the 
transgenic salmon that contains a growth hormone, the construct is clearly not 
food, and it affects the structure or function of the salmon. So, that’s a fit 
within the literal language of the act’s definition of “drug.” The genetic con-
struct could also meet the “drug” definition if it was meant to cure, treat, pre-
vent, or mitigate a disease. If that construct is not GRAS or GRAE, then it is a 
new animal drug and has to go through pre-market approval. Could we make a 
presumption of GRAS here, as with plants? Probably not. It’s a more difficult 
case to make because the construct would have to be GRAE, not just GRAS. We 
don’t know as much about transgenic animals—about the effects of genetic 
transfers in animals. They are less well understood. As a result, such a presump-
tion would be very unlikely. 

Under the statute, a sponsor submits an INAD application in order to ship a new 
animal drug for clinical testing in animals. A sponsor can ship the drug only if it 
has an INAD authorizing shipment and if the drug is labeled for investigational 
use. The sponsor conducts research under the INAD. Section 511 of the FDCA, 
which governs the INAD process, has extensive regulations. It includes numer-
ous opportunities for discussion between the sponsor and the CVM. The sponsor 

The NADA paradigm and transgenic animals are 
not a perfect fit conceptually:

➤  Clearly not contemplated by the framers of the 
FDCA

➤  Questions re: process and governing criteria 
remain unanswered – thus, not fully transparent

But it offers, in large part:

➤  An opportunity for comprehensive regulation

➤  An opportunity for coordination with CDER and CBER

THE NADA APPROVAL PROCESS AND TRANSGENIC ANIMALS
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submits a product development plan. The sponsor develops, and the agency 
reviews, the study protocols. There is an opportunity for pre-submission review 
and conference. And the edible products of “treated” animals may be authorized 
for food use. There’s also an opportunity for the FDA to inspect the facility 
where research is being conducted and to have access to records.

So, does the INAD process work for transgenics? (See box below.) I think so: the 
INAD rubric is a logical entry into the FDA’s regulatory system for transgenic 
animals. It provides a foundation for the next steps, regardless of what kind of 
transgenic animal we are dealing with. For food animals, it’s a mechanism for 
achieving a full NADA approval. For other animals, it provides the groundwork 
information for CDER and CBER to evaluate the new drug (i.e., for animals that 
produce human biologics or drugs). 

Currently, though, some issues relating to the INAD process remain unresolved. 
The INAD process suffers, in my view, from a lack of a published road map, with 
mileposts, outlining how it will be applied with transgenic animals. We don’t 
know exactly what the process is. We don’t know what testing needs to be 
conducted or what information needs to be filed. We don’t know the nature of 
the review for different types of applications. We don’t know how CVM will 
coordinate its efforts with those of CBER and CDER. We also have no idea of 
the cost of compliance, since we don’t know what the process is. 

The statutory data requirements for approval of an NADA remain demanding. 
There must be “substantial evidence” of effectiveness (consisting of one or 
more adequate and well-controlled investigations) and “adequate tests by all 
methods reasonable applicable” showing that the drug is “safe” for use under 
its intended conditions of use. Substantial evidence of effectiveness has to be 
shown by studies in the target species and in the real-life conditions of field 
investigations.

“Adequate tests” have traditionally included human food safety studies focus-
ing on total metabolism, comparative metabolism, and residue depletion. 
Human food safety studies must include a traditional toxicology profile, includ-
ing mutagenicity, 90-day-feeding studies, effects on reproductive systems, ter-
atology, user safety, and resistance. The point: This is a very comprehensive 
rubric for evaluating safety and effectiveness. 

We can look at how these standards were applied in the case of recombinant 
bovine somatotropin (rBST). In the mid-1990s, Monsanto succeeded in getting 

 

Logical entry into the regulatory system

Provides foundation for next steps:

➤  Full NADA (e.g., for growth-promotion drugs)

➤  Dealings with CBER, CDER (e.g., for production 
of human biologics or drugs)

THE INAD PROCESS: DOES IT WORK FOR TRANSGENICS?



THE PEW INITIATIVE  
ON FOOD  

AND 
BIOTECHNOLOGY

25
rBST approved as a new drug for increasing milk production in cows. The use of 
the product raised a food safety question. Resolution of that question involved 
a novel approach to demonstrating the safety of milk from cows receiving the 
drug. The path the FDA pursued was as follows: The FDA developed a guidance 
for “toxicological testing” focused on the potential exposure of people to resi-
dues and the possible related biological effects. A determination of the poten-
tial oral activity of “active proteins” in laboratory animals was required. If the 
compound was determined to be orally active, the toxicological focus was on 
the results of exaggerated-dose laboratory animal studies with the active 
ingredient. The agency will, undoubtedly, continue to use this or a similar path 
for transgenic animals.

Regarding target animal safety, the FDA looks at the cumulative effect of the 
drug—at tolerance, reproductive repercussions, animal class (young, old, etc.). 
There’s not as much focus on the individual as on the health of the herd overall. 

Some legal issues exist with regard to environmental safety. The FDA focuses 
on its inherent safety authority under the NADA rubric to evaluate environmen-
tal impacts. It looks at hazards to humans arising during the manufacture of 
the drug, such as emissions; hazards to humans associated with administering 
the drug to the animals; and hazards to humans and animals from the use and 
disposal of the drug. The FDCA doesn’t specifically empower the FDA to look at 
environmental effects, but it does define “safe” as affecting the health of man 
or animal. The agency relies on this authority to evaluate environmental 
impacts. 

In the context of environmental assessment, the FDA has stated that it has 
broad authority to require information on environmental impacts. In the con-
text of a new animal drug application, the practical bottom line is that if the 
agency wants information about environmental impacts, the sponsor will pro-
vide it—whether required “by law” or not. The agency has said that, under the 
FDCA, it may require environmental safety instructions on product labels; 
impose conditions to ensure the mitigation of environmental impact; and 
refuse to approve a product in the face of unmitigatable environmental impacts 
that adversely affect the health of humans or animals. To this end, prior to 
approving rBST, the CVM considered: the viability of the organisms in an 
aquatic microcosm; gene transfer from the organism to indigenous organisms; 
potential accidental exposure at production facilities; worker exposure; dairy 
farmer exposure; potential environmental introductions into water and waste 

Suffers from lack of established road map with mileposts:

➤  What, exactly, is the process?

➤  What testing needs to be conducted and what  
information needs to be filed?

➤  What is the nature of the review for different types  
of applications?

➤  What is the coordination process for dealing 
with CBER, CDER?

➤  Absence of road map hinders reliable estima-
tion of cost of compliance

Relies on agency/industry dialogue
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systems; its potential impact on carbon dioxide emissions; and the possibility of 
a “used syringe” disposal problem. The FDA concluded that there was no need 
for concern in seven of those eight areas. Used syringes were a concern, how-
ever, and so “mitigations” were required. The upshot of the rBST experience is 
that the CVM can thoroughly address environmental risk and can require or 
recommend procedures to avoid hazards. 

Of course, environmental risk assessment can be imprecise—particularly on 
issues where there is a lack of governing criteria. Ecological impact is difficult 
to assess. So, the NADA system, although comprehensive, is not perfect. 
Moreover, to the concern of many, the NADA rubric, as noted earlier, embodies 
a “closed” system—the public doesn’t know what’s happening until after a 
product is on the market. And, with respect to the FDA’s ability to rule upon 
“environmental” safety issues, questions of legal authority exist. 

No questions exist, however, with respect to the FDA’s authority over manufac-
turing methods and controls. The sponsor must develop methods and controls 
to ensure consistent manufacturing, including stability data and related infor-
mation.

Once a sponsor has addressed all of the above concerns (e.g., human food 
safety, target animal safety, effectiveness, environmental safety, etc.), the spon-
sor makes an NADA submission, which must include all data—favorable and 
unfavorable—relevant to the application.

The FDCA contains plenty of post-approval controls. Product experience 
reports must be submitted every six months, there’s an adverse-event report-
ing system, inspections are conducted, and so forth. The FDA will occasionally 
impose post-market distribution controls as well, as with Clozaril and 
Accutane. One unique thing the FDA can do is request that a manufacturer do 
post-approval monitoring. It did this for Olestra and rBST.

I have developed a long list of administrative actions that I believe could 
enhance the FDA’s existing authority. They include the following: Resolve regu-
latory questions; develop guidances and criteria governing the safety of food 
resulting from transgenic animals; develop guidances and criteria designed to 
assure that no unreasonable adverse impacts to the environment occur as a 
result of the development and marketing of transgenic animals (focus on the 
FDA’s authority to impose environmental mitigations and the types of mitiga-
tions appropriate in given circumstances); develop a specific transgenic animal 
enforcement/inspection program beginning with the INAD process and includ-
ing commercialization; update existing relevant regulations and policies 
regarding clinical investigation, Good Manufacturing Practice controls, and so 
forth, to specifically apply to transgenic animal development and production; 
consider mechanisms for informally and formally enhancing the coordinated 
decision-making among the federal agencies possessing authority and expertise 
regarding issues related to investigational use, pre-market review, and post-
market enforcement related to transgenic animals; and develop guidances and 
criteria pertaining to the interplay between CVM and CDER/CBER.
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In closing, I believe transparency would be enhanced by guidance on criteria for 
testing and criteria for the various evaluations the FDA will perform. The pace 
of decision-making would be improved if review procedures and data collection 
requirements were laid out better. We need a better understanding of when 
enough data is enough. Moreover, the agencies need to resolve issues of regu-
latory clarity and coordination. On economic issues, the cost of innovation is 
not the FDA’s problem. Cost of data collection is an industry problem. Resources 
are a problem—the FDA simply needs more resources to do its job in this impor-
tant area.

One final thought: Rigorous regimes have a far greater potential to foster inno-
vation and technology than less rigorous regimes. They eliminate the tempta-
tion to take the easy road. They demand precision. The NADA rubric is such a 
regime.

IN THE QUESTION AND ANSWER PERIOD THAT FOLLOWED MR. DEGNAN’S

presentation, several participants commented that they remain uncon-
vinced that the new animal drug provisions are the most effective 
means for regulating transgenic animals, since the law has to be 
“stretched” to fit and concerns regarding the lack of both transparency 
and a clear standard for environmental review. Mr. Degnan said he has 
heard those concerns, but still believes that transgenic animals can and 
do fit within the law because the inserted genetic construct affects the 
“structure or function” of the animal. Another participant said the 
take-away message he heard was the need for specific guidance from 
the agency on the application of the law to transgenic animals.

Much of the discussion served to clarify the limits on transparency and 
public participation that govern the FDA under the FDCA. One work-
shop participant, for example, asked if the FDA would allow for public 
comment periods on specific products from transgenic animals before 
the agency approves them. A participant from the FDA said that, in 
general, the agency is always interested in hearing the opinions of 
stakeholders, but that the new animal drug provisions of the FDCA 
prohibit the FDA from releasing information that is under pre-market 
review. Public comment may be sought, however, if the agency drafts 
a new guidance document or overall statement of policy regarding 
how it will regulate transgenic animals under the FDCA. 

Another participant asked about the apparent conflict between the 
FDCA’s confidentiality provisions and the public participation require-
ments of the National Environmental Policy Act (NEPA). If an environ-
mental impact statement (EIS) were conducted on a transgenic animal, 
she asked, would that process be public? Mr. Degnan said he was not 
sure. In the case of an environmental assessment (EA), another partici-
pant said, public comment is not required, so the EA would just be 
released when and if the transgenic animal is approved for commer-
cialization.
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A participant who is a biotech developer said the FDCA’s confidentiali-
ty provisions protect valuable trade secrets, which is essential given 
the competitive nature of the pharmaceutical and biotech industries. 
We could bring things to a screeching halt, and even undercut the 
development of human drugs, he said, if we dismantle these protec-
tions. That said, he added that perhaps a category could be created for 
transgenic animals that falls somewhere between the open GRAS pro-
cess and the highly confidential INAD/NADA process. Finally, he noted 
that a robust comment period on a proposed FDA guidance document 
would go a long way toward getting all concerns on the table and 
enabling a clear understanding of and ability to influence areas where 
the FDA needs work, especially regarding environmental issues. 

Another biotech developer said that the issue of data collection—and of 
determining when enough data has been collected—is in his mind the 
most important unresolved issue. 



THE PEW INITIATIVE  
ON FOOD  

AND 
BIOTECHNOLOGY

29
➤ LAWRENCE CULLEEN  
STATUTORY AUTHORITIES OF THE 
ENVIRONMENTAL PROTECTION AGENCY 
AND THEIR POTENTIAL RELEVANCE TO GE 
ANIMALS  

LARRY CULLEEN, an attorney in Arnold & Porter’s environmental practice 
group, spoke about the Environmental Protection Agency’s authorities 
regarding transgenic animals. Mr. Culleen formerly served as chief of the 
EPA’s New Chemicals Branch. His presentation is paraphrased below.

The basic question I will cover is, What authorities are available to the EPA to 
regulate bioengineered animals? To be clear, I’m defining “regulate” to mean 
pre-market review and approval and post-market control. By “bioengineered”  
I mean transgenic animals, but not cloned animals. Also, “animals” refers to 
whole animals, not simply the inserted transgenic material.

Of the potential pre-market authorities, I’ll talk first about the Toxic 
Substances Control Act (TSCA). (See box below.) TSCA was enacted in 1976 and 
regulates “chemical substances” (defined as “any organic or inorganic sub-
stance of a particular molecular identity including any combination of such 
substances resulting in whole or in part from a chemical reaction or occurring 
in nature”), excluding foods, drugs, cosmetics, pesticides, and tobacco. “New 
chemical substances” are those not on the EPA’s Inventory of Chemical 
Substances. The Inventory was created through a public process lasting over 
two years, from 1977 to 1979. Chemical substances produced commercially at 
that time were listed. Anything that was not listed during that time is defined 
as “new.” New chemicals are subject to pre-manufacture notification. Note 
that this process is pre-manufacture, not pre-market. Thus, before any creation 
of the new substance, the manufacturer has to notify the EPA 90 days in 
advance. There are some exemptions from notification (including certain R&D 
activities). Note that “manufacture” includes import. Mailing a package across 
national boundaries is import. 

Also, note that pre-manufacture notification authority is not a pre-market 
testing requirement. It’s just a notification requirement. The manufacturer has 
to provide the EPA with available information regarding health and environ-

➤  “EPA has consistently applied [the] definition  
[of chemical substances] to life forms…”

➤  “Plants and animals could also be chemical  
substances under TSCA.”

➤  However, “…as a matter of policy, EPA has limited  
the [TSCA biotechnology] rulemaking to microorgan-
isms…”

59 Federal Register 45526, 45527 (Sept. 1, 1994)

TSCA
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mental effects, but they don’t have to test to demonstrate safety or efficacy. 
They just give the information they have to the agency. Thus, the agency some-
times has to make decisions with no data at all. The EPA can invoke certain 
provisions of TSCA to compel manufacturers to test a chemical; however, gen-
erally the agency must make one of two determinations: (1) that the material 
in the notification may present an unreasonable risk to human health or envi-
ronment, or (2) that the material will be used in a way that there is substantial 
or significant human exposure or environmental release. If the EPA makes 
either of those findings, which are really a reasonably low threshold, then the 
agency can see data and regulate through the pre-market phase pending the 
development of those data. In any case, notification must be done before any 
commercial purpose is pursued. Virtually every undertaking is considered a 
commercial purpose. Research and development activities can be exempt, but 
the exemption is very limited. 

The EPA has consistently stated that the definition of chemical substances may 
be applicable to certain life forms. The agency has said that “plants and animals 
could also be chemical substances under TSCA.” As a matter of policy, though, 
the EPA limited its TSCA biotechnology rulemaking to “microorganisms.”

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) is also a regis-
tration law. It contains pre-market review authority for pesticides. “Pests” are 
defined in the act and in regulations. In certain instances, the EPA has excluded 
certain things; for example, biological control agents are not covered, because 
other agencies cover them. I read this to mean that if you engineer an organ-
ism that preys upon a pest you wouldn’t need EPA approval under FIFRA. That’s 
a regulatory interpretation of longstanding, though it could be changed. FIFRA 
excludes microorganisms when they are found within any living animal, as well 
as animal drugs, from the definition of pest. I’m inclined to say that under 
FIFRA the EPA is not seeking to require approval of animals that are bioengi-
neered for pest control purposes. So, FIFRA is unlikely to be used to regulate 
transgenic animals at this point in time.

Let’s look a little more closely at TSCA again, however. The current regulations 
are at 40 CFR Part 725—this is the Microbial Commercial Activity Notice 
(MCAN) rule. I know we are here to talk about animals, but the hook here is the 
transgenic construct itself. When assessing the risk, the agency does a full 
assessment with respect to all aspects of the genetic change. The animal is 
along for the ride, but the agency looks at the effects of the change on the ani-
mal. This includes assessing the opportunity for, and impact of, failures of “con-
tainment” and inadvertent genetic “creep.”

Under these requirements, the agency doesn’t require pre-manufacture testing. 
It has published a “points to consider” document to indicate the kinds of data 
the agency would like to receive. But there’s a concern that there is a thinness 
of data in any pre-manufacture notice. It can take as many as 180 days for the 
agency to consider a pre-manufacture notification. (Ninety days are provided 
under the statute, and the EPA has the authority to extend the review for 
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another 90 days.) But the agency has to serve an order 45 days before the close 
of the review period if it wants to stop or otherwise regulate the manufacture. 
So, it can be challenging undertaking. It’s a bit of a fire drill at the agency 
every time.

TSCA contains a number of post-market authorities. Section 4 allows the 
agency to require, by rulemaking, that manufacturers test a substance for par-
ticular health or environmental affects. Such requirements have broad applica-
bility industrywide—that’s why it’s done via rulemaking. Agency rulemakings 
are traditionally targeted in nature—they will say what tests must be per-
formed, what protocols should be used, and so forth. 

Under Section 5, the orders that can be issued if a decision is made to regulate 
a substance are pertinent solely to the submitter of a pre-manufacture notifi-
cation. They are specific to the submitter and are not broadly applicable. This is 
problematic for the EPA. New microorganisms are those not on the Inventory. 
When an organism goes through the notification process, it is added to the 
Inventory. Thus, other companies who subsequently manufacture the material 
don’t have to notify the agency, because it’s already on the list. To rectify this 
situation, the EPA typically also issues a significant new use rule (SNUR), so as 
to “level the playing field,” to impose the same requirements on the industry 
generally. A SNUR requires companies that are making the same substance as 
the original submitter to notify the agency as well. 

Section 6 is a rulemaking authority that the EPA rarely implements for the pur-
poses of regulating an unreasonable risk. The standard is “will not present an 
unreasonable risk.” EPA is hesitant to use this authority because of a lack of 
success in litigation over these rules. Section 7 enables the agency to act in the 
case of an imminent hazard. This authority has not been used in the nearly 30 
years since TSCA was enacted. Section 8 concerns information gathering. It 
enables the EPA to either conduct rulemaking through the calling in of data, or 
require the reporting of information concerning adverse effects. Under Section 
9, the agency has the authority to refer to other agencies issues they think are 
better handled by those agencies. 

Another post-market authority is Section 6 of FIFRA, which is a cancellation 
authority. Also, people have done voluntary recalls. 

To be subject to TSCA, intent is a critical issue. Section 3 excludes foods, drugs, 
cosmetics, pesticides, and so forth. If an animal were changed through trans-
genic methods such that its behavior or lifecycle were effected, that transfor-
mation event might be an animal drug; if so, it would fall outside the scope of 
TSCA. However, the EPA has said there are possibly dual-use chemicals—sub-
stances that might have both drug and chemical purposes. In those cases the 
EPA would regulate it in addition to the FDA. Also, the EPA has said that TSCA 
will serve as a “safety net,” to capture any product of biotechnology that isn’t 
covered by other laws. I think that’s reasonably undisputed. So, if you can’t 
demonstrate that a modification was developed strictly for a drug purpose, 
then it’s possibly subject to TSCA as well. 

However, the EPA has said 
there are possibly dual-use 
chemicals—substances that 
might have both drug and 
chemical purposes. In those 
cases the EPA would 
regulate it in addition to 
the FDA.

➤  Lawrence Culleen
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The GloFish™ provides an interesting case example. (See box below and on fol-
lowing page.) People have always said that TSCA is the gap-filling law, 
expected to be used where other substances fall through the cracks, especially 
with regard to environmental risks. The GloFish is a bioengineered zebra fish 
that is bioluminescent. Its original purpose was as a biomarker to indicate cer-
tain pollutants. But some fish were created that switch “on” but not “off”—
these were proposed to be sold as companion animals. I’m assuming they were 
imported. So, the argument could be made that the GloFish would fall under 
TSCA. The FDA put out a statement saying, “Because tropical aquarium fish are 
not used for food purposes, they pose no threat to the food supply. …[T]he FDA 
finds no reason to regulate these particular fish.” The notice didn’t say whether 
or not the agency considered the GloFish to be animal drugs. It just said the 
fish were not food. You could argue that if the fish were not food, by inference 
they might fall under TSCA. Litigation is pending at the FDA on this point. So, 
we have a fish that’s not a food and not a pesticide. It contains intergeneric 
material. Clearly there’s a commercial use of the fish as a companion animal. 
So, the GloFish seems to me to fit under TSCA, assuming it is imported.

But the EPA didn’t assert jurisdiction. Why? I don’t know. Did they lack author-
ity? Maybe so, if it’s definitive that any modification of the animal makes it an 
animal drug, per se. But the FDA’s statement did not address that. So, was it a 
lack of interest on the EPA’s part? A lack of risk? The FDA said there was no 
perceived risk, but for TSCA purposes risk is not a barometer for jurisdiction. 
What could happen next? Section 21 of TSCA authorizes private persons to ask 
the agency to conduct a rulemaking on a particular product, so that’s one pos-
sibility. Even if the EPA has jurisdiction, it seems unlikely that the EPA would 
bring an enforcement action against the company alleging a TSCA violation. 

So, who else has a stake in the GloFish situation? It seems to me that the 
Consumer Product Safety Commission might be interested. They have no exclu-
sion for animals. I can’t speak for the other federal authorities. State authori-
ties also might be pertinent. The California Fish and Game Commission has 
stepped in to stop the distribution of the GloFish in California. 

What could be next? If the barometer is therapeutic claims, then all kinds of 
modifications to animals could fall under the scope of TSCA—for example, ani-
mals modified to harvest crops; wildlife that resist the adverse effects of oil 
spills; and/or heartier bees that pollinate over greater distances.

INTERESTING CASE STUDY – GLOFISH™

➤  Zebra fish (Danio rerio), native to the Ganges River 
in India, are normally striped black and gray and 
are commonplace both in labs and as pets.

➤  Scientists at the National University of Singapore 
altered the fish using the gene for red fluorescent 
protein from sea anemones and coral.

➤  GloFish now come from stable lines bred from the 
original experimental animals.

Because tropical aquarium 
fish are not used for food 
purposes, they pose no 
threat to the food supply. 
…[T]he FDA finds no reason 
to regulate these particular 
fish.

➤  FDA statement December 9, 

2003
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A QUESTION AND ANSWER DISCUSSION FOLLOWED MR. CULLEEN’S 

presentation. First, it was noted that “technically” the EPA regulates 
the Bt toxin inserted into corn, not the corn itself. Also it was 
explained that the EPA, using TSCA authority, issued a rule regarding 
a GE rhizobial bacteria.

The remainder of the discussion focused mainly around the GloFish. 
One person suggested that the FDA’s statement about the GloFish could 
have been more artfully crafted, to make clear whether it presumed the 
fish was a “new animal drug,” and, as such, should not be regulated 
under TSCA. Mr. Degnan said it appears the fish clearly would meet 
the “new animal drug” definition, since the introduced genetic con-
struct changes the structure or function of the fish. Another person 
noted that the FDA didn’t ignore the issue or do nothing; it simply 
decided for a variety of reasons (including that the fish will not be 
used for food and is not viable in U.S. waters) that regulation was not 
warranted. Another participant said that if the FDA is going to regulate 
GE animals because the gene construct is a new animal drug, that 
would appear to include all GE animals. Only in cases like the GloFish 
where the agency decides not to regulate, or where the EPA decides 
that a genetic construct is a “dual use” chemical, could the EPA regu-
late the animal under TSCA.

SO LET’S TAKE A LOOK AT THAT AGAIN...

➤  Not a food, not a pesticide

➤  Intergeneric material?

➤  Commercial use? 
➤  Companion animals 
➤  “bioindicators” for pollutants

➤  Manufacture? (importation)

WHY DID EPA NOT STEP IN?

➤  Lack of authority?

➤  Lack of interest?

➤  “Risk” does not determine jurisdiction

➤  TSCA and 21 Petition?

➤  Enforcement Action?
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➤ JAMES MACDONALD, PH.d.  
OVERVIEW OF THE U.S. MARKETING 
STRUCTURE FOR LIVESTOCK 

JAMES MACDONALD is Director of the Agriculture Structure Branch of the 
USDA’s Economic Research Service. He spoke to participants on the sec-
ond day of the March workshop about the structure of the meat, poultry, 
and dairy industries. His paraphrased comments are as follows.

My talk today will be about how the agriculture industries are organized. I’ll 
first discuss how production is organized by commodity (beef, dairy, poultry, 
and hogs); then review common developments in processing; then finally  
mention several critical issues regarding new technologies. 

I’ve put together a few slides showing how the supply chains are organized. 
First let’s look at the beef supply chain. (See figure below.) The boxes on the  
left are cow-calf operations, stockers, and feedlots. Cows move from cow-calf 
operations, sometimes to stockers, then to feedlots. They then move out of 
feedlots to meatpackers. After meatpackers, the meat could go to processing 
plants (where it’s made into sausage, hamburger, or other processed foods), or 
to export, retail outlets, or the hotel and restaurant industry. 

Cow-calf production is extraordinarily diverse. There are about 100 breeds and 
breed combinations, most of which are tied to forage types and weather condi-
tions. Cow-calf operations are generally grass- or grazing-based and are located 
all over the U.S. They are largely independent businesses. Some voluntary mar-
keting efforts do exist, such as “Certified Angus Beef.” There is a strong seasonal 
component, as two-thirds of calves are born in February, March, and April. There 
are wide differences in how calves get fed and treated in these operations. 
Calves are usually raised in these operations until weaning (3-5 months).

There are only about 5,000 cow-calf operations with more than 500 cows, but 
these larger operations account for 14% of the total inventory in the U.S. 
There are about 630,000 operations with 1-49 head. They account for 29% of 
the total inventory. The USDA says there are 2 million farms in the U.S., total. 

IMPORTS

STOCKERS PACKERS

PROCESSING

EXPORT

RETAIL

HRI

THE BEEF 
SUPPLY CHAIN

COW-CALF

FEEDLOTS
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(Any operation that produces $1,000 per year counts as a farm, so it’s a pretty 
low threshold. Half the operations counted as farms bring in less than $10,000 
per year.) About 800,000 of the 2 million farms in the U.S. have cow-calf 
operations. 

Cow-calf operations are spread all over the United States. There’s a dense con-
centration down the center of the country, but also a lot of operations out 
West, in Florida, and the East as well. 

Stocker production is the second stage of beef production. Many animals move 
from cow-calf operations to stocker operations. These are also grass-based, and 
they specialize in animal growth and health for weaned animals. At these sites, 
calves add 200-400 pounds over 3-8 months. Stocker operations have a strong 
seasonal component, and also a marketing component in that they aggregate 
and classify like kinds of animals. Their purpose is to upgrade the quality of the 
animals they receive. 

Feedlot production is the third stage, and it is much different than the previous 
two. In feedlots, animals are confined outdoors in pens, and they are fed pur-
chased feed, such as corn and soy beans. There is a lot of custom feeding. Many 
feedlot operators feed other people’s cows on a contract basis, though some 
own their own cows. Feedlots are typically owned by large corporations or very 
large family businesses. 

Production is concentrated in the largest feedlots. (See table below.) The largest 
feedlots have 90,000-100,000 head of cattle. Increasingly, production has 
shifted to the largest operations. One firm likely owns 3-10 feedlots. Thirty to 
forty firms own the largest feedlots. Many small feedlot operations still exist, 
but they account for only 15% of all marketings. The densest geographic con-
centration of feedlots is in the Plains states, from North Texas up through to 
Nebraska. That’s where the big feedlots, slaughterhouses, and packing plants are. 

Another trend I should mention is the tighter coordination in animals coming 
out of feedlots. In cow-calf farms, operators typically sell the cattle in “spot” 
markets. Increasingly with fed cattle, the cattle are moving under long-term 
contracts between feedlots and packers. So, the industry is shifting toward 
greater coordination and contracting, though it’s still less coordinated than  
the rest of the livestock sector. 

LOT SIZE (CAPACITY) # OF OPERATIONS % OF 2004 MARKETINGS

< 1,000 head 88,000 14.7

1,000-15,999 1,912 24.8

16,000-31,999 140 17.9

32,000-49,999 70 16.8

50,000+ 54 25.7

Source: USDA/NAAS, Cattle on Feed, 2004

PRODUCTION 
CONCENTRATION 
IN LARGE BEEF 
LOTS
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In milk production, dramatic changes are taking place right now. Farmer coop-
eratives and marketing contracts are still important (and distinctive to dairy). 
But recent trends include a dramatic decline in the number of small operations, 
a sharp growth in nontraditional areas, and sharply increasing per-cow produc-
tivity, especially in larger operations.

In the milk sector, dairy operators must make a series of key choices. The first is  
what the animals will eat: purchased feed, home-grown feed, or grass. The 
largest operations use more purchased feed. There is a small but growing area 
in traditional grazing. And the middle part of the sector uses home-grown feed. 
That’s probably declining these days, however.

Dairy is different from beef in that there is breed specialization. The Holstein is 
the main breed in 94% of dairy operations. The use of rBST is strongly associ-
ated with big operations. 

As this slide shows, dairy farms have a complex array of outputs. (See figure 
below.) On the left side we have cull cows. Once a cow’s milk production starts 
to decrease, she is culled and sent to a meatpacker. The second output is dairy 
calves. Some female calves are kept on the farm as replacement cows; others 
are sold to other dairy farms. The male calves, of course, go off-farm and even-
tually end up at the meatpackers. Other outputs include milk flowing to pro-
cessors for milk and cheese. Milk is made into a variety of products, and that 
variety is increasing.

Cows’ milk is 1/8th solids and 7/8ths water. The solids include fat, protein, lac-
tose, and minerals. The components can be used to make many products, and 
can be marketed and transported over long distances. Fluid milk has long been 
declining in importance. Farmers’ cooperatives market most cows’ milk—about 
80%. The milk goes to milk and product processing plants. 

From 1992 to 2002, the number of dairy farms in the U.S. decreased by 40%, 
but the average size of each farm increased markedly. Between 1997 and 
2002—just a five-year period—the number of small dairies (with fewer than 50 
cows) declined by about a third. They are going out fast. What we now call 
medium-sized farms (with 50-199 cows, which used to be considered large 
commercial operations) decreased by 20% in those five years. Large-scale oper-
ations have grown just slightly during this time period. The real increases have 
been in industrial-scale operations, which have more than 500 cows and in fact 
often have 5,000-10,000 cows at one site. 

PROCESSORS

DAIRY CALVES

CULL COWS

DAIRY FARMS

OTHER FARMS

MEATPACKERS

MILK

OTHER FARM PRODUCTS

FARMS, MILLS, 
WHOLESALE

FLUID MILK
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THE PEW INITIATIVE  
ON FOOD  

AND 
BIOTECHNOLOGY

37
The traditional area of highest dairy production is the crescent-shaped region 
from New England through Ohio and Indiana and up into Minnesota, in addi-
tion to California. Wisconsin and California are currently the leading milk-pro-
ducing states. Recently, however, production has been shifting to Idaho, New 
Mexico, and the Central Valley of California. Lots of producers have moved 
away from Southern California, where the land prices have increased so much 
that the farmers have sold out. Some of these same farmers have moved to 
Indiana, where industrial-scale production has been increasing. 

Milk cow productivity has increased sharply. There has been an increase of 20% 
in milk coming out of each cow in from 1993 to 2002. That alone makes for 
fewer cows and fewer dairy farms. Milk production costs decline with the size 
of the operation. There are substantial economies of scale. Big operations have 
lower costs per cow, in both operating costs and ownership costs.

Now let’s switch to the hog industry, where dramatic changes have taken place 
in the last 15 years. The traditional way to raise hogs was “farrow to feed”—
that is, farmers raised piglets until they were large enough to sell to market. 
The typical farmer had between a few hundred and 1,500 pigs. The hogs were 
shipped to a packer through spot market sales. And hog farms tended to be 
quite diversified.

Contemporary hog operations are much more specialized and involve more 
contractual relationships. The industry is evolving as we speak, actually. Three 
types of operations now exist: nurseries (for piglets), feeder operations (for 
weaned pigs), and finishing operations (for “filling out” pigs before they are 
sent to slaughter). Typically, the farmer doesn’t own the hogs anymore. An 
“integrator” provides the pigs, the feed, and the veterinary services. The inte-
grator is not necessarily a packer, as in the poultry industry. The integrator con-
tracts for the genetics, hires the growers, and contracts for the meatpackers. 
Thus the business is more tightly coordinated than it was 15 years ago. The 
integrator coordinates everything via contract. After going to a packer, the pork 
goes on to various processors. 

Small hog farms are going out of business. In the ten-year period from 1992 to 
2002, the number of small hog farms (those with less than 500 head) decreased 
by 65%, and medium-sized farms (500-2,000 head) decreased by 50%. At the 
same time, large farms (2,000-5,000 head) increased by 45% and industrial-
scale farms (5,000+) increased 165%. So, production is shifting dramatically.

The areas with the most hog production are North Carolina, Iowa, and southern 
Minnesota. There are some operations spread out around the country, but those 
are mostly left-over small farms. The decreases in small and medium-sized 
farms have occurred all over the Midwest, mostly. Some new areas for indus-
trial-scale hog production have opened up in Utah and western Oklahoma.

The shift to large-scale operations is taking place primarily due to the substan-
tial economies of scale in and higher productivity of large confinement opera-
tions. Large producers have much lower costs per hog. We think the productiv-
ity improvements have to do with the nature of the genetics and control over 
the genetics. 
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Now let’s turn to poultry. This is where tighter networks started. The poultry 
industry is organized much like new hog production. The poultry farmers are 
growers, but they don’t own the birds (unless the birds die!). The farmers grow 
broilers, roasters, and/or layers. The farmers provide capital, labor, and energy. 
In this industry, the integrators are usually processors. The integrators provide 
the chicks, feed, and services, and they operate the hatcheries and feed mills. 
Branded products are linked together by production contracts.

Poultry production is concentrated in networks throughout the Southeast and 
typically takes place in very large operations. The number of poultry farms has 
steadily decreased, while the number of birds per farm has increased. From 
1992 to 2002, for instance, the total number of farms with layers and pullets 
decreased by 18%, while the number of layers and pullets per farm increased 
by 27%. 

On the corporate side of the animal agriculture industry are processors and 
integrators. Developments in these areas include consolidation into bigger 
plants, which largely occurred in the 1980s and 1990s, and concentration into 
fewer firms. Tighter coordination is increasingly common, and spot or open 
markets are increasingly less common. Major issues in this area include compe-
tition, food safety, pollution, and farm autonomy. Farm autonomy is an issue 
because farmers generally really dislike being contractors, so lots of political 
battles take place over that.

Slaughterhouses and processing plants are much larger now than in the past. 
Plant size in the beef industry increased more than fourfold between 1980 and 
2000. Cheese plants have sharply increased in size as well. Plants have gotten 
bigger for a number of reasons. New technology provides economies of scale. 
Deunionization, and the consequent disappearance of union wage premiums in 
large plants, reduced large-plant labor costs more than small-plant labor costs, 
and hence provided a further cost advantage to larger plants. And agricultural 
developments mean an assured supply of livestock. A big cattle packing plant 
needs 5,000 cattle each day. Because of developments on the feedlot side, 
meatpackers can have more assurance of a regular, steady flow of cattle. On 
the poultry side, hatcheries, feed mills, growers, and processors are all at the 
same site or nearby. So a steady flow of animals is assured. Transportation has 
improved as well. Assured livestock supplies and reduced transportation costs 
mean that large-scale plants will be more likely to fully utilize capacity, thus 
realizing their potential cost advantages over smaller plants.

So, large plants have serious cost advantages. An ERS study found that a 
slaughterhouse that handled 175,000 head of cattle per year would realize pro-
cessing costs that were about 65% greater, per head, than costs at a plant 
handling 1.35 million head per year.

Some parts of the processing industry have become much more concentrated. 
In 1980, the top four processing firms in the beef industry slaughtered less 
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than 40% of all steers and heifers. In 2000, they slaughtered more than 80%. 
The top four hog processing firms slaughtered less than 40% of all hogs in 
1980, but that figure grew to nearly 60% in 2000. The changes were similar 
but not as dramatic in the poultry industry. I know of no industry that has con-
centrated as much, as fast, as meat processing. Concentration has taken place 
because of increased plant sizes and differences in demand growth. 

Let’s look for a moment at animal slaughter trends. The peak year for cattle 
slaughter was 1977; slaughter numbers fell after that time as U.S. beef demand 
fell sharply, and still have never exceeded the 1977 numbers. Hog slaughter 
grew only slightly between 1980 and 2000. By contrast, chicken slaughter 
numbers doubled over that period, as demand increased sharply. With increas-
ing chicken slaughter volumes, the industry could easily handle increased plant 
sizes with little increase in concentration. In contrast, shifts to much larger 
cattle slaughter plants, in the face of no real increases in aggregate slaughter, 
could only be accommodated with a sharp decline in plant numbers and a large 
increase in concentration.

Finally, I’ll talk briefly about critical issues for new technologies. The one mil-
lion existing beef and dairy producers are widely dispersed and have significant 
political power. Their perceptions matter. The last Farm Bill, for example, con-
tained a proposal to ban packers’ control of the livestock industry. It would 
have meant banning some types of contracting. That proposal passed the 
Senate but not the House. I believe that every Mountain State Republican 
voted in favor of the bill. Also striking was that many Democratic Senators 
from hog states did not vote for it, because the small-scale producers who 
would have supported the ban just don’t exist anymore. 

What’s important to think about is what leaves the farm. The poultry and hog 
industries are moving toward more specialized operations. Farmers in these 
industries now only do a few things. They are not as diverse as they used to be. 
In the dairy and beef industries, however, lots of different products still leave 
the farm. Also, transportation matters, especially in poultry. What you build is a 
network of processing plants linked to farm plants. The organization of the 
whole network starts to matter. 

So, what do you want farmers to do? The changes we’ve seen have led to dif-
ferent functions for farmers. One issue is going to be what functions the farm-
ers are going to carry out. If identity preservation is important, what do the 
farmers have to do to achieve that? Also, what’s the product market? What are 
consumers’ perceptions? How is identity preserved? How is it assured to con-
sumers? Those questions are going to be important.

If you want further information on the industries I’ve discussed today, please 
see the following four web sites: www.ers.usda.gov/Briefing/Cattle/, www.ers.
usda.gov/Briefing/Dairy/, www.ers.usda.gov/Briefing/Hogs/, and www.ers.usda.
gov/Briefing/Poultry/. 

With increasing chicken 
slaughter volumes, the 
industry could easily handle 
increased plant sizes with 
little increase in 
concentration. In contrast, 
shifts to much larger cattle 
slaughter plants, in the face 
of no real increases in 
aggregate slaughter, could 
only be accommodated 
with a sharp decline in 
plant numbers and a large 
increase in concentration.

➤  James MacDonald
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A QUESTION AND ANSWER PERIOD FOLLOWED MR. MACDONALD’S 

presentation. The first questioner wanted to know how cattle are  
segregated and tracked for products such as Certified Angus Beef. Mr. 
MacDonald said that tracking in the beef sector is fairly difficult, 
because the industry is loosely integrated. Tracking is being done in 
Europe, however, which proves it can be done. (The beef industry is 
much smaller in Europe, however.) MacDonald said the Angus Beef 
association gives farmers information about how to produce better-
quality animals, so they can get more money for the carcass at slaugh-
ter. But he didn’t know exactly how those animals were tracked 
throughout the process.

Will Pape, who gave a presentation later in the day about tracking and 
identification, provided some input. Mr. Pape said that his company 
recently completed a study of 15,000 head of cattle. The study showed 
that, in their lifetimes, these animals had each spent at least 12 hours 
in at least 12 states. He said cattle often have 10 to 12 owners before 
they show up on someone’s kitchen table, and virtually no information 
is “connected” to those animals regarding where they have been. Mr. 
Pape also pointed out that animal agriculture is in many ways a closed 
system. That is, livestock byproducts such as “protein blocks” are taken 
from meatpacking plants and used in the manufacture of animal feed. 

One workshop participant said that the recent BSE case in the U.S. 
pointed to the lack of effective tracking mechanisms. Approximately 
400 calves were slaughtered in that case as a precaution, he said, 
because they could not track down the one sick calf. This participant 
also asked Mr. MacDonald what he envisioned regarding a national 
livestock ID system. MacDonald said he suspects the future will bring 
greater contracting and coordination, which will lead to better tracking 
and also more industrialization. Another participant said that the FSIS 
and APHIS are working on ID systems, and they expect to have one 
available this summer. The industry is also working to develop a track-
ing system.

Moving to another topic, one participant said that MacDonald present-
ed “a pretty depressing picture” regarding the disappearance of small 
farms and its effect on animal welfare. She asked how MacDonald 
thought the introduction of GE animals and animal clones would 
affect the concentration of the animal agriculture industry. Mr. 
MacDonald said it depends whether biotech is used to deliver a spe-
cialized end product, or if it is ultimately just another means for pro-
ducing meat and dairy. If the latter, he said, we’ll increasingly see a 
more industrialized business. 
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Another participant pointed out that 99% of all dairy operations are 
family owned, which is very different than in the poultry and hog 
industry. MacDonald agreed, though he said these family-owned busi-
nesses may still be very large (e.g., $1 million in annual sales). 

The issue of environmental law and tort law then came up. One person 
noted that large-scale hog farms are being challenged in court due to 
air and water pollution problems. Mr. MacDonald agreed, and noted 
that state environmental laws and policies have a significant effect on 
the siting of hog farms. Small changes in hog-producing costs in North 
Carolina, for example, (due to tighter environmental laws and policies), 
would shift more hog production to Iowa. He also said the enforcement 
of environmental laws could lead to an increase in smaller hog opera-
tions, and/or to the siting of operations in areas of low population 
density, such as Utah. 

This participant also asked whether high gas prices could create disec-
onomies of scale for large producers. She noted that farmers growing 
poultry are finding natural gas prices to be a problem. MacDonald said 
that a typical broiler grower gets a fee that equals 10-20% of the value 
of the bird, and energy is a small part of their costs (and thus an even 
smaller part of total costs of production). There’s no evidence that 
energy cost shares are substantially higher on larger operations, and so 
there’s little to suggest that gas price increases will cause diseconomies 
of scale for large producers. In any case, integrators continue to find 
growers, suggesting that energy price increases aren’t causing growers 
to shut down.

The final question was about exports. One participant asked 
MacDonald to describe the trends in the export of meat and poultry. 
Trade in meat products has grown steadily, said Mr. MacDonald, 
though it’s not a dominant part of production; it accounts for about 
10%. But, he added, it is currently a major focus of product develop-
ment. The question has been how to develop products for overseas 
markets and extend shelf-life. It’s also an increasing area of trade bat-
tles, he said—even more important than grain disputes. 
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➤ CARI WOLFE 
TRACKING, ENSURING, AND DELIVERING 
SPECIFIC DAIRY GENETICS  

CARI WOLFE is Director of Research and Genetic Program Development at 
the American Jersey Cattle Association. She spoke to workshop partici-
pants about tracking, ensuring, and delivering specific dairy genetics. Her 
comments are paraphrased below.

There are 9 million dairy cows in the U.S. Of those, 91% are Holstein. Of those 
91%, the Holstein Association has registered about 1.6 million, or 20% of the 
total. Of the registered ones, 100 are cloned animals. None of the dairy cattle 
associations are working with transgenic animals right now—only cloned ones. 
Clones are recorded in the databases with the name suffix “ETN.” 

Of the total 9 million dairy cows, 4% are Jerseys. (See box below.) Jerseys are 
the only part of the dairy population that is growing—largely in response to 
economic signals, driven by an increased demand for cheese. The American 
Jersey Cattle Association (AJCA) works with a high percentage of Jersey cattle. 
Upwards of 50%, or 175,000, are registered with us. Of those, we’ve recorded 
nearly 21,000 embryo transfer calves. Since January 1, 2004, we’ve registered 
1,450 of those. So that’s a small portion. We’ve also registered 20 clones and 
one daughter of a clone. 

At the AJCA, our primary function is animal identification. We require perma-
nent identification of registered cattle in the form of an ear tattoo, or a tamper-
proof tag, or both. A National Animal Identification System is in development. A 
radio frequency identification (RFID) system is also in development. In that sys-
tem, little button tags will carry transponders as permanent identification.

We maintain a large database of registered animals; we have 5 million records 
in our database at present. The information is submitted by farmers and pro-
ducers. We have 2,300 members and provide services to 3,000 Jersey dairy 
farms, all of which are family owned. About 50% of the information we receive 
from farmers comes to us electronically. It’s a sophisticated group of producers. 
We have a diverse group of customers. We have verification standards in-house 
as well as with the USDA’s Animal Improvement Programs Laboratory, so that 
our records can be used in genetic evaluations. 

4% Jersey

➤  50% or 175,000 registered

➤  20,675 Embryo Transfer calves; 1,450 since 
1/1/04

➤  20 registered clones

➤ One registered daughter of a clone

NINE MILLION DAIRY COWS IN U.S.
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One way we ensure the integrity of the records is through DNA parentage veri-
fication. We do random verification testing; 1 in 500 are tested. All donor dams 
used in embryo transfer are verified and one in 10 of the female embryo trans-
fer calves are verified. We find that 90% or so of the DNA matches are correct 
as submitted. So, there’s still some human error in there. All bulls that enter 
artificial insemination are also required to have DNA parentage verification. 

Another method of verification is that each dairy cow has a transponder that 
notes when she comes in for milking and milk weights. This is production-
record verification. Data collection ratings include a combination of the num-
ber of test days, the frequency of test days, and component sampling. All of 
that information is compiled. If it’s not done via computer recordings, the 
farmers collect samples manually. 

The documentation we keep on each animal shows a performance pedigree. It 
lists a traceable ID, ear tag numbers, birthdate, what herd the animal was 
tested in, phenotypic information, genotypic information, how much milk she 
produced, how many sires, who her parents were, and so forth. That’s the cor-
nerstone of our business.

More than $10 million is being spent on Jersey genetics. We do live auctions 
and internet auctions. All of that combines to make an international and 
national impact. The U.S. genetics of all breeds have a major impact around the 
world.

Looking to the future, genomic research will continue to be a priority for us. 
Jerseys have unique qualities. A national organization has been established 
specifically for marketing milk. You can make more cheese from the milk of 
Jerseys than from other cows. Regarding “biopharm” animals, we think there 
may be unique qualities of Jersey cows that could be useful. With regard to the 
development of human biologics, we know that animal biotech is the future. 
We are supportive of that. 

What do we need? We need consumer education. Cloning and transgenics are 
two very separate issues. Consumers are confused about that. Those two activi-
ties and issues need to be handled separately. We also need to deal with the 
“yuck” factor. People get nervous about it. We want consumer acceptance of 
that glass of milk. And we need sensible regulation. 

What do we need? We need 
consumer education. 
Cloning and transgenics are 
two very separate issues. 
Consumers are confused 
about that.

➤  Cari Wolfe
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A Q&A SESSION FOLLOWED MS. WOLFE’S PRESENTATION. THE FIRST 

questioner asked about the market for transgenic animals and animal 
clones. Ms. Wolfe said she expects that these technologies will be most 
useful in specialized situations, such as cloning bulls that are con-
sidered “genetic giants” but that can no longer produce semen. Right 
now, she said, cloned cows can bring up to $80,000 at public auction. 
The market for cloned and transgenic cows will certainly be affected 
by the regulatory system governing those animals, she added. 

In response to another question, Ms. Wolfe said that assisted reproduc-
tion is used at about the same rates in Holsteins as in Jerseys. She 
added that the value of Jersey milk is greatest in products in which the 
solids must be recovered, as in cheese-making. Holstein milk yields 10 
lbs. of solids for every 100 lbs. of milk, while Jersey milk yields 12 lbs. 
of solids for every 100 lbs. of milk. 

Asked if the AJCA is funding research into biopharm animals and the 
production of human biologics, Ms. Wolfe said they have provided 
some seed money for research in those areas, but they do not have the 
funds to do more at this time. They would love to put more money 
toward that type of work, she said, but it is very costly.

Finally, a workshop participant asked Ms. Wolfe how the AJCA is 
ensuring that their breed structure remains strong and that the gene 
pool is not narrowed via cloning. Ms. Wolfe said that she is the key in-
house person in charge of inbreeding management, and that the orga-
nization is also advised by an array of experts. She said that cloning is 
not being adapted fast enough right now to present a problem, but that 
they will continue to monitor it carefully.



THE PEW INITIATIVE  
ON FOOD  

AND 
BIOTECHNOLOGY

45
➤ JAMES RIDDLE 
MARKETING OF ORGANIC BEEF AND DAIRY 
PRODUCTS

JIM RIDDLE is the founder of Organic Independents, a consultancy and 
inspection service. He also serves at present as Chairman of the USDA’s 
Organic Standards Board. Mr. Riddle spoke to the group about the regula-
tory requirements for marketing certified organic livestock. His remarks 
are paraphrased below.

I’m going to talk today about the USDA’s regulations governing organic agricul-
ture, and how they relate to the marketing of certified organic livestock. I want 
to note, first, that the web site of the national organic program is www.ams.
usda.gov/nop. 

The USDA has a single legal regulatory definition of organic production, as fol-
lows: “A production system that is managed in accordance with the Act and 
regulations in this part to respond to site-specific conditions by integrating 
cultural, biological, and mechanical practices that foster cycling of resources, 
promote ecological balance, and conserve biodiversity.” All operations that are 
certified under the regulation must operate in accordance with that definition. 

I’m just going to focus on organic livestock today. Every organic operation must 
file an organic livestock plan before being certified. The plan must be approved 
or accredited by one of 97 authorized certification agencies. Half of these 
agencies are domestic, half are foreign. They must be competent and free from 
conflict of interest. Then the operations must follow their own plan. They must 
monitor their management practices and implement physical barriers as needed 
to prevent commingling and contamination. They might need buffer zones, for 
example. The land itself must be free of prohibited materials for three years 
prior to harvest in order to produce organic feed. It’s a long transition process 
for the land. Also, recordkeeping is mandatory.

The livestock plan must contain information regarding the livestock requested 
for certification, including sources, living conditions, livestock feed and feed 
supplements, pasture water, a livestock health management plan, a recordkeep-
ing plan, a handling for slaughter plan, a milk handling plan, and an egg han-
dling and packing plan. All slaughter animals must be managed organically 
from the last third of gestation (i.e., the mothers must be managed organically 

All animals must have access to shade, shelter, exercise 
areas, fresh air and direct sunlight suitable to species, 
stage of production, climate and environment.

LIVING CONDITIONS
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for at least the last third of the fetuses’ lives). Poultry can be sourced from any 
hatchery but must be under organic management from the second day of life.

Dairy animals must be organic for one year prior to selling their milk as organic. 
The entire herd can be converted by feeding it 80% organic feed for nine 
months, then 100% organic feed for three months. (That transition rule is being 
contested in court.) Once a herd is converted to organic, it cannot be rotated 
between organic and nonorganic production. It’s either in or out. The livestock 
feed must be 100% organic—that includes pasture and grains. And there must 
be records of that. Prohibited feed ingredients include plastic pellets for rough-
age, feed formulas containing urea or manure, and animal slaughter byprod-
ucts. (In Britain, organically raised animals never contracted BSE, because of 
the latter restriction.)

Regarding livestock feed and supplements, trace vitamin and mineral supple-
ments approved by the FDA and the Association of American Feed Control 
Officials are allowed. Synthetic methionine is allowed until October 21, 2005, 
although the National Organic Standards Board (NOSB), of which I am chair, is 
recommending to extend that. (Note that, under the law, the 15-member NOSB 
has the unique authority of reviewing substances to be placed on a national 
list, and the Secretary of the USDA can only change the list with the two-thirds 
approval of the board.) Milk replacers are allowed, but antibiotics and rBST are 
not. Drugs, including growth hormones, cannot be used to promote growth.

Preventative health care practices are very important. These include appropriate 
selection of species that are suitable to site-specific conditions and resistant to 
prevalent diseases and parasites. There is aggressive culling of herds intended 
for organic production to get the problems out of the breeding lines. There is 
also aggressive breeding. Nutritional feed rationing is important too. We’ve 
observed that, once a dairy herd converts to organic, veterinary bills drop to 
maintenance levels. There are tremendous improvements in the health of the 
animals. Organic producers are required to establish appropriate housing, pas-
ture conditions, and sanitation practices to minimize the occurrence and spread 
of diseases and parasites.

Physical alterations to the animals are allowed if done to promote animal wel-
fare and in a manner to minimize stress and pain. Tail docking is not allowed, 
since it is not done to promote the animals’ welfare. 

Examples of allowed synthetics include vaccines, but not GE vaccines. This is 
the only area in the regulations where there is an open door for GMOs; the 
board could approve them. Other allowed synthetics include electrolytes (with-
out antibiotics), glycerin/iodine in teat dips, mineral oil (as a lubricant only), 
oxytocin for therapeutic application only (and there’s interest in re-reviewing 
this one), and vitamins that are FDA-approved.

Parasiticides are prohibited for slaughter stock. Ivermectin is on the list and can 
be used for emergency treatment only for breeder stock prior to the last third 
of gestation, and for dairy stock 90 days prior to milking. Antibiotics are pro-
hibited. However, the farmer must not withhold treatment of an animal in 

Dairy animals must be 
organic for one year prior 
to selling their milk as 
organic. The entire herd can 
be converted by feeding it 
80% organic feed for nine 
months, then 100% organic 
feed for three months. (That 
transition rule is being 
contested in court.) Once a 
herd is converted to 
organic, it cannot be 
rotated between organic 
and nonorganic production. 
It’s either in or out.

➤  James Riddle
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order to preserve an animal’s organic status. They must treat the animal if a 
veterinarian recommends they do so in order to save the animal’s life. Then the 
animal is just not used as organic. This does happen, but it is fairly rare. 

All organically raised animals must have access to shade, shelter, exercise areas, 
fresh air, and direct sunlight suitable to the species, stage of production, cli-
mate, and environment. The rule about access to the outdoors is a bone of con-
tention in the poultry industry. Ruminants must have access to pasture. There 
has been some controversy about that, because some big confinement dairies 
have been certified organic even though they have very little pasture available. 
The Board is making the rules on this clearer. Pastures must have buffers if they 
border land on which pesticides, synthetic fertilizers, genetically modified 
crops, or other prohibited substances are used. 

Appropriate clean, dry bedding is required. If bedding is consumed, then it 
must be organic. Living conditions must accommodate the health and natural 
behavior of the animals and allow for natural maintenance, comfort behaviors, 
and the opportunity to exercise. The living conditions must reduce stress and 
the potential for injury. Shelter must allow for temperature level, ventilation, 
and air circulation suitable for the species.

Temporary confinement is allowed under certain conditions, such as inclement 
weather, an animal’s stage of life (babies, or a final finishing phase for organic 
beef), and conditions that jeopardize the health, safety, or well-being of the 
animal. Also, confinement is allowed if it’s too wet and there’s a risk to soil or 
water quality.

Manure must be managed to prevent the contamination of crops, water, and 
soil. So, manure is generally composted, and you won’t see much winter 
spreading on frozen ground.

The records kept must identify all animals, preserve the identity of animals and 
products, disclose activities, be auditable, demonstrate compliance with the 
regulation, and be maintained for five years. The types of records required 
include breeding and birth records, source of purchased animals, source of pur-
chased breeding/bred animals, proof of purchase prior to the last third of ges-
tation, date of birth of calves, proof of organic certification, proof of purchased 
certified organic feed, health care products used, production and sales, and 
animal ID number and lot number when selling. The grower must maintain 
records through slaughter and processing .

Some methods of production are prohibited as “excluded methods.” The regula-
tion states that excluded methods are: “A variety of methods used to geneti-
cally modify organisms or influence their growth and development by means 
that are not possible under natural conditions or processes and are not consid-
ered compatible with organic production. Such methods include cell fusion, 
microencapsulation and macroencapsulation, and recombinant DNA technology 
(including gene deletion, gene doubling, introducing a foreign gene, and 
changing the positions of genes when achieved by recombinant DNA technol-
ogy.) Such methods do not include the use of traditional breeding, conjugation, 
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fermentation, hybridization, in vitro fertilization, or tissue culture.” That defini-
tion was developed originally for plants. We may need input regarding its 
appropriateness for animals.

Next I want to talk about concerns of my own (not my organization’s) regard-
ing GM and cloned animals. (See box below.) First, I’m concerned about the 
containment of transgenic organisms, and also about proper labeling and con-
sumer right-to-know. On the plant side, the technology was rushed. You have 
to have something people want to buy. It has to be based on true science. 
When there is a product that has appeal, then there will be consumer adoption. 
The identification and traceability of products and byproducts is also a concern. 
I’m concerned about GM materials getting into an organic product. The only 
way to prevent that is with proper ID and traceability. I am also concerned 
about unanticipated effects, including environmental, health, economic, and 
societal effects. I’m glad we are thinking these issues through in advance in 
meetings like this. Also, I personally have problems with the patenting of life 
forms. Ethically, I find that questionable.

There are also concerns regarding the treatment of animals. For example, 
Canada chose to reject Monsanto’s application for rBST because of health 
impacts on the animals. The U.S. looked at the food safety effects (for humans) 
but not at the health effects on animals. When you read the label, you can 
clearly see that the drug causes lower life expectancy and all kinds of problems 
for the animals. Those types of issues must be taken into consideration with 
this technology. I also have concerns about the use of public resources for pri-
vate gain. A lot of public money is being invested in technologies that are 
going to be patented by and benefit private companies. The use of public dol-
lars should be for the public good.

IN THE QUESTION AND ANSWER PERIOD THAT FOLLOWED MR. RIDDLE’S 

presentation, much of the discussion focused on clarifying whether 
transgenic animals and/or animal clones could potentially be certified 
as organic. The first questioner noted that transgenic animals would 
likely not be allowed to carry the organic label, because they were cre-
ated using a specifically excluded method. But he asked whether the 
progeny of transgenic animals could potentially be certified as organic. 

➤  Containment of transgenic organisms

➤  Proper labeling – Consumer right-to-know

➤  Identification and traceability of products and 
byproducts

➤  Unanticipated effects – Environmental, health, 
economic, societal

➤  Not “substantially equivalent” or GRAS

➤  Patenting of life forms

➤  Ethical treatment of animals

➤  Use of public resources for private gain

ORGANIC CONCERNS – GM & CLONED ANIMALS
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Mr. Riddle said he thought the progeny probably would not qualify, 
since it is indirectly the product of an excluded method, but that the 
NOSB would have to review this issue and decide. 

Another person asked whether animal clones could be certified organ-
ic. Mr. Riddle said he felt animal clones would not be allowed, because 
the cloning process uses artificial hormones. One participant noted that 
cloning does not require the use of such hormones, but even if they 
are not used, the process of cell fusion would probably exclude cloning 
from being considered organic. He then pointed out, however, that an 
animal only has to be organic for the last third of gestation. So, does it 
really matter how the animal was created at the outset? Mr. Riddle said 
that clearly clarity is needed on this question, but it is not on the table 
at the NOSB at the moment. 

Mr. Riddle said the debate regarding biotechnology at the NOSB at 
present is focused on the adventitious presence of GE crops in organic 
crops. The use of GE seed is clearly prohibited, he said, but not the 
adventitious presence of it. Mr. Riddle explained that if GE material 
were found in a crop, the crop cannot be sold as organic, but the farm-
er does not lose his organic certification if it happened through no 
fault of his own. The NOSB has set tolerances for pesticide residues, 
but not yet for GE material. 

Another participant asked how the auditing process works. Mr. Riddle 
explained that the audit is typically a five-hour process, conducted at 
least annually, during which both crops and livestock must be 
observed. Guided by a standardized audit checklist, the audit involves 
a physical inspection of all fields, borders, equipment, storage, and 
inputs, as well a review of the records. It also looks at the living condi-
tions of the animals. The audit report then goes to the certification 
agency. The inspector never makes a decision; he or she just makes 
observations and conducts an exit interview. The certification agency 
makes any decisions that need to be made.

Finally, one participant responded to Mr. Riddle’s concern about the 
use of public research funds for private gain. The participant said that, 
when publicly funded research is conducted, private funds are also 
often used, but the intellectual property ends up being owned by the 
university. The companies then get first right of refusal to buy it. This 
is the best way to be sure the technology is scrutinized in a public 
fashion, he said. Mr. Riddle said the primary concern behind his com-
ment was simply that he wants to see more public dollars spent in the 
organic sector. Of the USDA’s $82 billion budget last year, he said, less 
than $12 million was spent on organic, even though it’s the fastest-
growing sector of the food industry. 
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➤ WILLIAM PAPE  
LIVESTOCK MARKETING AND TRACKING

WILL PAPE is a rancher and the CEO of AgInfoLink Global, Inc., a company 
that designs and develops secure traceability tools for the world’s food 
supply. Mr. Pape’s presentation covered livestock marketing and traceabili-
ty issues. His paraphrased comments are as follows. 

I’m going to talk today about animal traceability. AgInfoLink has been involved 
in traceability since 1997. We are providing the link in the chain. 

When we talk about traceability, we need to be clear about the true state of 
the art. In the beef industry in the U.S., fewer than 2% of beef cattle are 
tracked from birth all the way through slaughter. And that estimate may be on 
the high side. We helped to audit the United Kingdom’s traceability system, 
which is a paper passport system. We found that 65% of the records were 
wrong. And the whole program is very expensive—approximately $60 per head. 
So, they spent a lot of money, and the program is not very accurate. But every-
one feels good about having some kind of system. I find that a little depressing. 

There are some bright spots on the horizon. Traceability provides significant 
opportunities for both producers and food processors. It’s not just a “stick”—it 
can be a “carrot.” It has to do with regulation and profit opportunity. It can also 
help address issues of food safety and food security.

 Who is AgInfoLink? We were founded in 1997. We’re a private company that 
works in the U.S., Mexico, Brazil, Australia, and Canada. The U.S. trails the rest 
of the world on these issues. Our company’s founders are experienced in the 
livestock industry, technology, and the credit card network industry. 

What is “traceability”? We define it for each discrete “production unit,” which 
could be an individual animal or a specific lot of animals. These units of produc-
tion are discrete and don’t commingle and don’t change. These production units 
move around, obviously. When you have “license plates” on every animal, you 
find that they can travel several lots away from where you put them. For each 
unit, we look at how to collect relevant attribute information. The attributes of 
the unit of production are important from a commercial perspective. We are 
talking about tracking across more than one segment of production, and across 
product transformations (i.e., from wheat to flour to dough to bread). 

What we are trying to do is put together the same kind of system for grocery 
and retail that we did for credit cards. A credit card could be issued by one of 
many banks, but there’s one card reader and it’s the same everywhere. We want 
to do same thing in this industry. AgInfoLink’s PonyExpress, for example, is a 
“digital backbone” that can create a single point of entry for retail outlets and 
government agencies for the purpose of providing traceback, source verifica-
tion, product compliance, and profit enhancement for food and food safety. 



THE PEW INITIATIVE  
ON FOOD  

AND 
BIOTECHNOLOGY

51
Traceability has two facets. There’s compliance traceability, which you may 
want to do because of food safety requirements, food security record keeping, 
organic status verification, environmental requirements, protection from for-
eign diseases, and so forth. But there’s also value traceability. This is traceabil-
ity that’s good for business. This is traceability that can yield improved consis-
tency, higher yields, lower costs per unit of production, logistical savings 
(corridor management), justification of brand claims (e.g., attribute A delivers 
result Y), and lower-cost new products.

Let’s go back to compliance traceability and look at the current regulatory 
snapshot. People in the U.S. began in the mid-1990s to discuss traceability seri-
ously. A group was formed called the U.S. Animal Identification Project (USAIP). 
It included representatives from government and business. The USAIP called for 
a single, central federal data system that is palatable to the producer commu-
nities. A number of producer groups created review committees that said they 
want to administer the program jointly as well. 

This diagram (below) represents the current thinking. (The diagram was part of 
a presentation that was put before the National Cattlemen’s Beef Association 
(NCBA) at the annual convention in February. It was approved by the member-
ship, and the NCBA is now working with other producer associations to get 
support for the concept.) The concept has a private part and a public part. It 
involves industry oversight via an advisory board with industry and government 
members, similar to what’s been done in the organic movement. The advisory 
board would issue contracts for a central private database into which informa-
tion would flow on animal ownership and animal movement. The only informa-
tion that would flow into the public realm would be on individual animals that 
are under surveillance or investigation. The benefit of this is that the vast 
majority of producer information would be kept private, until it’s needed. 

So, how can we be sure we’ll get the information we need when we need it? 
Well, we did that in the credit card industry. Your credit card data resides at the 
bank that issued you the card, not at VISA or MasterCard themselves. But VISA 
and MasterCard have the ability to pull information from the banks when it’s 
needed. If we follow this model in the animal agriculture industry, the informa-
tion that needs to remain private would remain private, and the information 
that needs to be obtained can be obtained. So, we have the capability to do 
this today. This isn’t rocket science. 
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What’s important is that producers would have multiple ways to access the 
National Animal Identification System. That network then speaks to a central 
database. That’s all on the private side. Again, this is industry’s idea on how 
such a system should work. Where this dialogue goes, nobody yet knows. The 
USDA has funded a number of pilot projects that began this fall, and we are 
moving toward premises identification systems (37 states have them now). This 
is a solidly public system, and nobody disagrees with that. What needs to be 
fleshed out now is how the data actually move in the system.

So, that’s the compliance side. Let’s talk now about the state of the art in value 
traceability. How does traceability deliver value? It could provide less variability 
in certain key attributes. In most of agriculture today, there is more variability 
within a group than between groups. For example, if I have two groups of 250 
head of cattle, there may be $10 per head difference between the two groups, 
on average. Within a single group, however, I could have a $300-$500 range of 
difference in price between the individuals. That’s really important. Under- 
standing which attributes are best used for which processes is important. So, 
we want to trace those animals that have the most desirable attributes across 
transformations and across different owners. For example, with those 12 differ-
ent owners that your hamburger had before you ate it, not a single person pro-
vided any information of substance to the next person involved. There is simply 
no information flowing from one owner of an animal to the next owner. If you 
go back to the BSE case that arose on December 23 in Washington, we were 
only able to find 29 of the 72 cohorts of that animal. That was a dairy cow 
with a Canadian ID tag on it, thank goodness. The fact that we even found 29 
surprises me, though it did take six months. So, systems until now haven’t 
allowed us to view identity preservation across companies. But they do now. 
We’ve been doing this since 1998. 

What’s needed for a complete system? (See box below.) Three things are impor-
tant. First, you need a unique identifier—a radio frequency ID (RFID) tag, a bar-
code tag, or a biometric identifier (e.g., a retinal scan). There are lots of possi-
bilities, but we think we’ve identified the best one. We’ve identified a 
low-frequency RFID tag that works best. Second, you need a database managed 
by individual units of production, including herd management software, flour 
mill management software, and the ability to integrate traceability into exist-
ing ERP systems. And third, you need a network to connect the local databases 

Local database managed by individual units of production

➤  Herd management software

➤  Flour mill management software

➤  Integrating traceability into existing ERP system(s)

Network to connect local databases

➤  Interface to existing systems

➤  Across different owners

➤  Across transformations

➤  Across different segments of production

WHAT’S NEEDED FOR A COMPLETE SYSTEM?

Unique identifier: tag (RFID, barcode, etc.) biometric, etc.
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across enterprises. The network has to interface with existing systems, across 
different owners, across transformations, and across different segments of pro-
duction. This network is AgInfoLink’s core focus. 

AgInfoLink’s solution components include a data capture system, a way to 
securely share this information, a database system that will issue reports, web 
exposure, and a way to link these networks. In the food and agriculture indus-
try, people are very proprietary about their data. They don’t even want their 
data to be on the same computer as somebody else’s data. To address that level 
of concern, you have to create systems that are separate networks that can 
loosely talk to one another.

Let’s look at specific data collection devices. With the large number of small 
producers, you have to start pretty simple. The most basic technology in our 
system is a #2 pencil. We start there and work up. In Brazil, for example, we’re 
using a system that includes an RFID device, a visual tag, and a form (a 
CattleCard™) for each calf, which is filled out by hand and sent in the mail to 
register the animal. 

You can get more complex from there by having “readers” (wands) that read 
RFID devices. (Ours is called BeefLink™.) They connect wirelessly to a computer 
database for instant history checking and decision-making. With all these RFID 
devices, of course, you often have to deal with retagging for the 1% or so ani-
mals that aren’t tagged properly the first time or lose their tag. Also, with the 
reader you have to be physically close to read the tags. If you have a group of 
animals moving down a chute, you have to be careful to read them all.

We also want to make sure we don’t turn cowpunchers into keypunchers. Most 
of the folks we deal with don’t want to do data entry via a computer keyboard. 
So, we also have a product that has “work cards” with an embedded RFID 
device. The work card might list, for example, “bull,” “cow,” and “steer.” All you 
have to do is point to the animal’s RFID ear tag with the reader and then point 
to the appropriate word on the card. The device will then talk back to you so 
you can verify that you’ve entered the right information. 

The technology also exists such that we can set up databases, stored in a hand-
held computer (or PDA, personal digital assistant), to track which animals have 
received particular vaccines. You read the animal’s tag, communicate with the 
PDA, it responds back with voice information saying what needs to be done to 
the animal, then you do it and update the database right there. It communicates 
information via Bluetooth technology to a pocket PC. This is a huge time and 
cost savings. We found that 2,500-head dairies were able to go through a com-
plete herd using this technology in about 30 minutes with one or two people, as 
opposed to five or six hours with three or four people using old methods. You 
can also take this to the packing plant—you can take identity all the way out to 
the cut-up animal after slaughter. We are doing that for a few customers. 

So, who is going to pay for all this identification? Well, right now we can’t 
export to Japan because of their concerns about BSE in our cattle. Because of 
this we are leaving $150-180 per head across the national herd on the table. 

In the food and agriculture 
industry, people are very 
proprietary about their 
data. They don’t even want 
their data to be on the 
same computer as 
somebody else’s data. To 
address that level of 
concern, you have to create 
systems that are separate 
networks that can loosely 
talk to one another.

➤  William Pape
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That’s the money we’re losing because we can’t export to Japan. The Japanese 
want birth records. We tried some other kinds of analysis, and they’ve more or 
less rejected that. So, these RFID systems might cost you $6 per head, but you 
might get back $180 from the ability to sell to the Japanese. Also, the outcome 
of all these systems are reports. This allows a producer to compare one lot of 
cattle to all he’s ever produced, and compare them to the cattle of all his 
neighbors. The average herd size in our program is 19 head. On average we’ve 
brought back $50-75 per head to each person. And it’s only a $5-6 per head 
investment. 

FOLLOWING THE PRESENTATION, ONE PARTICIPANT ASKED MR. PAPE 

to clarify the cost of the RFID tags. He said that existing RFID technol-
ogies, in commercial volume, wholesale in the range of $1.75-$2.25 
each. He also noted that RFID technology is not monolithic; there are 
high-frequency and low-frequency RFID tags. AgInfoLink, he said, 
advocates the low-frequency models, because they can be read through 
biological material (e.g., a cow’s ear or head). The high-frequency ones, 
which are cheaper and smaller, cannot be read through an ear or a 
head. Mr. Pape said he thinks the low-frequency tags will eventually 
get into the sub-dollar level. The high-frequency tags will likely get 
down to pennies each, he added, but they just are not as useful. 

Another participant asked Jim Riddle if he felt Mr. Pape’s traceability 
systems would be helpful in tracking organic livestock and keeping 
organic and nonorganic segregated. Mr. Riddle said that if the system 
is developed as Pape described, has clear containment and traceability 
aspects, and is compatible with models that the organic sector has 
developed, it could work well. Mr. Pape noted that genetic engineering 
is just one attribute they would be looking to track. If consumers can 
associate a label with a true set of facts, he said, then they can make 
the decisions they need to make. 
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➤ STEVEN TANNER  
TRANSGENIC TRAITS IN GRAINS: MEETING 
THE CHALLENGE  

STEVE TANNER is the Director of the Technical Services Division at the 
USDA’s Grain Inspection, Packers, and Stockyards Administration (GIPSA). 
He spoke about lessons the livestock industry could learn from the grain 
industry regarding traceability. Mr. Tanner’s paraphrased remarks are as 
follows.

If the livestock industry can learn some lessons from the grain business, you 
might be able to anticipate and solve problems ahead of time. The grain indus-
try has been through the first generation of biotech products. There were chal-
lenges, and there still are. Don’t underestimate it. The industry is still working 
on segregation and identification and knowing the contents of the end prod-
ucts. The less testing required, the better. It will be more efficient and won’t 
cost as much. Testing can add huge costs when shipping grain out of the U.S. 
I’m going to focus on the export market, as that’s where it is most relevant to 
the grain industry.

I’m with the USDA’s Grain Inspection, Packers, and Stockyards Administration. 
We provide and maintain grain standards. We also provide research to improve 
new test technologies, and we provide third-party official testing services and 
mandatory grain testing for export. I’ll talk first about regulatory and technical 
issues relating to biotechnology, then testing technologies (protein- and DNA-
based), and then lessons learned. 

The U.S. continues to approve new “events” (i.e., new types of GE grain). 
Approvals lag in other countries. Approximately 50% of our grain is exported. 
Grain is a fungible commodity. Our grain infrastructure limits the ability to seg-
regate grain. To do so is very expensive. More segregation is beginning to occur, 
due to the demand for different quality grains throughout the world. The U.S. 
has voluntary labeling; numerous other countries have mandatory labeling. 
“Adventitious presence” is not defined. And it’s always a concern. Other coun-
tries can reject large quantities of grain if they find a small amount of GE grain 
in a shipment, and they don’t want it.

To test a shipment for the presence of GM grain, you must consider protein 
expression variability and the stacking of traits. There are no internationally 
recognized standard methods and limited reference materials for analyzing 
grain. The meat industry should start now to determine how such testing will 
be performed! There are credible, valid methods, but little agreement on which 
to use. The expression of analytical results is inconsistent. Every testing labora-
tory has different procedures. It’s very confusing.

Protein-based testing detects the protein expression products that result from 
a genetic transformation. DNA-based testing detects the specific sequence of 
nucleotides associated with a genetic transformation.
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At GIPSA, we formally asked industry how we could help to facilitate the grain 
markets with the presence of biotech grain. Ultimately, we developed a perfor-
mance verification program for protein-based tests. There are two kinds of pro-
tein-based tests: Enzyme-linked immunosorbent assay technology and lateral 
flow strip technology. GIPSA has a formal relationship with the life sciences 
companies such as Dow and Monsanto. They give us detailed information on 
the types of GE grains in commercial production, and we use that information 
to verify privately manufactured test kits. We’ve found that approximately 20% 
of the test kits fail the initial evaluation by GIPSA scientists. Numerous kits 
have been verified, and a listing can be found on the USDA GIPSA website.

Protein-based testing is a rapid, inexpensive, and relatively simple technology; 
requires minimal training; and can be performed in nonlaboratory conditions. 
On the negative side, lateral flow technology is qualitative, not quantitative (it 
shows whether a protein is there, but can’t detect how much is there); it’s non-
specific (it can’t reveal which Bt protein, for example, is present); it can only 
identify single events (no stacked genes); and there are no test kits that can 
identify everything in commercial production. 

Another challenge is protein expression and concentration. For example, 
StarLink is almost totally expunged from the U.S. grain market system, though 
we still require the milling industry to test every load of corn prior to milling. If 
I grow some StarLink corn in North Carolina and some in North Dakota, I might 
find a 5X change in the protein in the kernels because of the different environ-
mental conditions in those two locations. 

This makes it very difficult to determine the percent of the GE material in a 
load by weight. It’s almost impossible. Yet the regulations for labeling in many 
other countries require a determination of percent of the GE grain by weight.

What we need are protein-based tests that are accurate, reliable, rapid, low 
cost, rugged, and easy to use. Such tests would help industry meet regulations 
and contractual requirements, manage risks, and verify identity preservation 
programs. 

There are two kinds of DNA-based tests, also known as polymerase chain reac-
tion (PCR) tests. Conventional PCR tests are used for qualitative analysis. Real-
time PCR can be used for qualitative and quantitative analyses. The advantages 
of DNA-based testing are that it’s sensitive and specific, may detect all events, 
includes the determination of quantity, and has many standardized methods. 
The disadvantages: It’s expensive, requires hours to days to complete (and thus 
can hold up shipments), must be done in a controlled laboratory environment, 
and requires highly trained staff and expensive equipment, and many current 
methods are proprietary. 

In DNA-based testing, the units can be in percent weight or percent DNA. There 
is no internationally recognized reference material. Also, it’s not possible to dis-
tinguish between single events and stacked events. Sometimes stacked events 
aren’t approved in other countries, while the single events might be. Given 

What we need are protein-
based tests that are 
accurate, reliable, rapid, low 
cost, rugged, and easy to 
use. Such tests would help 
industry meet regulations 
and contractual 
requirements, manage risks, 
and verify identity 
preservation programs. 

➤  Steven Tanner
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these challenges, and the challenges of protein-based testing, I believe that 
production agriculture should attempt to market its products on the basis of 
preserving product identity. 

GIPSA has developed a proficiency program for testing laboratories. It’s a way 
to help labs get a handle on how well they are performing. It’s a voluntary pro-
gram. To meet the grain industry’s needs, the proficiency program was designed 
to determine if laboratories are reliable and accurate in the detection of all 
events and in agreement among themselves. The proficiency program is a risk 
management tool for the grain and food industry. It helps labs identify areas of 
concern; improves the reliability and accuracy of testing on a global basis; and 
identifies labs that can provide accurate and reliable results. The laboratories 
are listed on our web site. Early on, many labs performed poorly. Those have 
dropped out of the program, which is what needed to occur. We now have 110 
participants in the proficiency program worldwide. 

This relative measurement variability slide shows essentially that testing is still 
not reliable. (See figure below.) The section on the left is what we would nor-
mally expect—that’s the coefficient of variation (CV) that is predicted given dif-
ferent percentages of the analyte. The section on the right shows real-life data 
based on what labs have submitted to us. When we used a highly controlled 
ground sample of .1%, the CV range came out to be 57-147%. Consistency in 
testing is one of the most important things. Even as you go higher in parts per 
million, there are large CV ranges. So, the fact is that only five to ten labs in 
the world can perform very well. 

Observations from our proficiency program are as follows. Qualitative detec-
tions of GM material are correct for more than 90% of the results. False posi-
tives and negatives are less than 10%. A lab’s performance appears to improve 
over time. With the quantitative samples, the observed results are generally 
consistent with fortification levels, and the CVs trend downward as fortification 
levels increase.

Overall, a synergistic approach to the application of detection methods for bio-
technology-derived products is necessary. No single method can detect all 
events. No single method exists for the quantitation of all events. But both 
DNA-based and protein-based methods have appropriate applications.

RELATIVE MEASUREMENT VARIABILITY

ANALYTE CV*

1 ppb (0.0000001%) 45%

1 ppm (0.0001%) 16%

1% 4%

DNA-BASED CV RANGE**

0.1%   (1,000 ppm) 57-147%

0.5%   (5,000 ppm) 30-74%

1.5% (15,000 ppm) 27-62%

3.0% (30,000 ppm) 23-40%

**Actual Proficiency Program values (% by wt)*Horwitzpredicted values
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We at GIPSA are working in partnership with life science companies to improve 
testing. We have an agreement with the National Institute of Standards and 
Technology (NIST) on research, reference materials, and methods, and we are 
performing research with NIST and others on DNA isolation procedures. We are 
actively participating with various international organizations as well. 

The lessons we have learned are as follows. Standard terminology for the 
expression of results is needed. We need viable and internationally accepted 
testing methods in the public domain. Reference materials are needed. We need 
to maintain our professional relationships with life science organizations. And 
proficiency-type programs are valuable to laboratories.

IN THE QUESTION AND ANSWER PERIOD, ONE PARTICIPANT ASKED IF 

tests exist that could detect if an animal is a cloned or transgenic ani-
mal, or if milk is from a cloned animal. Another participant with 
knowledge of the subject said you could only test for clones if you had 
the parent animal and you did tests to show that they were genetically 
identical. Likewise, you could only identify that an animal is transgen-
ic if you knew the DNA sequence that was inserted and you tested spe-
cifically for that. Another participant said that the new animal drug 
provisions of the FDCA require developers to come up with a determi-
native method for identifying “drug residues” (i.e., the transgene, in 
this case) in food. So it’s required that the DNA sequence be known 
and testable.

Another participant asked which agency is going to be defining and 
regulating adventitious presence, including determining liability when 
unwanted GM seed is found in a field or shipment. It was noted that 
the White House Office of Science and Technology Policy was working 
with the USDA, FDA, and EPA and was aware of the complex interna-
tional issues associated with the issue of adventitious presence. Tom 
Bundy, who spoke earlier, said APHIS was in the process of looking at 
the issue. He noted that it presents some difficult legal issues, because 
no law instructs or specifically allows APHIS to set levels for the 
adventitious presence of GM crops in traditional crops. Another partic-
ipant noted that the issue of adventitious presence is typically viewed 
as separate from the issue of commingling, and that the OSTP stated in 
2002 that they were going to work on the adventitious presence issue.
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➤ MICHAEL RODEMEYER AND  
 THOMAS BUNDY 
SHORT OVERVIEW OF THE NATIONAL 
ENVIRONMENTAL POLICY ACT   

At the request of workshop participants, MICHAEL RODEMEYER of the 
Pew Initiative and TOM BUNDY, formerly with USDA’s Office of the 
General Counsel, gave a short presentation about the National 
Environmental Policy Act (NEPA). Mr. Rodemeyer went first; his para-
phrased comments are summarized below.

NEPA is one of the oldest environmental statutes. The Council on 
Environmental Quality in the White House is responsible for implementing 
NEPA. It’s a procedural statute that applies to federal agencies. The CEQ issues 
regulations to implement NEPA, plus individual agencies issue their own regu-
lations as well. The EPA doesn’t technically fall under NEPA; it is assumed that 
they are carrying out the intent of NEPA in all their activities. 

NEPA applies to major federal actions significantly affecting the quality of the 
human environment. If an agency is going to undertake an action that will 
affect the environment, they must respond to NEPA in one of three ways.

1. Declare a categorical exclusion.

2. Conduct an environmental assessment to determine if the action will have a 
significant effect on the environment. In order to move forward without con-
ducting a more detailed environmental impact statement, the agency in an 
EA must reach a finding of no significant impact (FONSI). The agency can 
outline mitigations they will take in order to get to a FONSI. Usually, a 30-
day public comment period is provided on a draft EA. 

3. Conduct an environmental impact statement. If the agency can’t make a 
FONSI, then they do an EIS. An EIS is a detailed statement of impacts and 
possible alternative actions. It is submitted for public comment. A final EIS is 
issued before a decision is made. 

NEPA is a process law. There’s no substantive restriction on what actions the 
agencies can or cannot take. Agencies are not required by this law to choose 
the least-harmful option. The law doesn’t provide any new authority to make 
decisions about environmental impacts. You can’t make a decision on a permit 
based on NEPA requirements. It has no environmental decision standard in it, 
unlike TSCA or FIFRA. NEPA has been subject to extended litigation over the 
years. People can sue to force procedural delays.

The EPA doesn’t technically 
fall under NEPA; it is 
assumed that they are 
carrying out the intent of 
NEPA in all their activities. 

➤  Michael Rodemeyer
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The presentation continued with Tom Bundy’s remarks, which are 
paraphrased below.

My examples are from my APHIS background. NEPA only sets up minimum 
standards for public participation. Sometimes agencies go beyond those mini-
mums. Sometimes they put out draft EAs for public comment, even though they 
are not required to do so. For a notice of petition for deregulation at APHIS, for 
example, they will prepare a draft EA and put it out for public comment. 

APHIS puts out many EAs and very few EISs. EISs are very time consuming and 
cost a lot of money. At APHIS, an EIS took a minimum of two years to com-
plete. So, there’s a big push to try to simply mitigate any identified impacts, so 
the agency can issue a FONSI. 

Under the regulations, one of the most important parts is the “categorical 
exclusion.” If you can set up a broad categorical exclusion for a particular type 
of action, you don’t even have to do EAs. So agencies try to make these as 
broad as possible. They do an EA on a regulation itself, for example; then, any 
individual agency action conducted in compliance with that regulation is auto-
matically exempt from requiring an EA. The agency does have to at least look 
to see if the action fits in the categorical exclusion. If they don’t look at it, they 
are in violation of NEPA. That has happened before. 

One of the purposes for litigation under NEPA is to slow down a decision-mak-
ing process and stop something altogether that may be time-sensitive. Lawsuits 
usually concern lack of sufficient detail regarding environmental effects, or lack 
of sufficiently detailed alternatives. If those bringing the lawsuit win, they 
agency has to conduct another EIS. 

IN THE SHORT DISCUSSION THAT FOLLOWED, ONE PARTICIPANT 

pointed out that agencies can work together on EAs or EISs where 
appropriate, with one agency designated the lead. Another person said 
that, in the case of new animal drugs, the sponsor (the company) con-
ducts the EA, to save the agency time and money. Mr. Bundy said that, 
yes, applicants to any agency can speed up the process and help agen-
cies with resource problems by conducting the EAs or EISs and sub-
mitting them to the agencies for approval. The agency then has to 
adopt the EA or EIS as their own, however. And if any litigation 
ensues, the agency is fully liable for the contents of the document and 
its actions as a result of it. Finally, another participant pointed out 
that NEPA is concerned with the “human environment,” not just the 
natural environment, so a lot of the issues discussed in this meeting 
relating to the approval of new animal drugs would have to be 
assessed under NEPA.



THE PEW INITIATIVE  
ON FOOD  

AND 
BIOTECHNOLOGY

61
section 3  
DISCUSSIONS 

THIS SECTION CONTAINS HIGHLIGHTS OF PARTICIPANTS’ DISCUSSIONS IN 
THE MARCH AND MAY WORKSHOPS. These conversations took place in 
both full plenary and small work group settings. Participants did not 
seek consensus, so this section simply characterizes the range of ideas 
and viewpoints that were raised. 

The discussions are organized into ten categories of issues. The first 
category summarizes participants’ thoughts regarding the attributes 
and components of a theoretical, ideal regulatory system. Most of the 
remaining categories relate, in some degree, to the FDA’s application of 
the “new animal drug” rubric to the regulation of GE animals. These 
categories address: using the (New Animal Drug Application (NADA) v. 
amending the law; the need for a clear road map; how the system 
works today; transparency; public participation; the regulation of 
environmental risk; consumer choice/labeling; animal welfare; and 
additional issues of concern.

The FDCA’s new animal drug provisions were discussed in detail in 
Fred Degnan’s presentation, summarized earlier. As a reminder, 
researchers seeking to develop a marketable product from a transgenic 
animal generally first establish with the FDA an “investigational new 
animal drug” file, or INAD, and then conduct research under the 
INAD’s requirements. Once they develop a product they would like to 
market, they submit to the FDA a “new animal drug application,” or 
NADA, under which the agency then reviews the product for safety 
and efficacy. The current INAD/NADA regulations were written for 
conventional new animal drugs, but they are being used for GE ani-
mals because the introduced genetic construct can be said to meet the 
definition of “animal drug” in the law, since it changes the “structure 
or function” of the animal. 

It should be noted that participants seemed to agree, overall, that the 
INAD/NADA system is rigorous and risk-based and appropriately 
requires products to undergo an in-depth pre-market review. Few (if 
any) concerns were raised in the workshops regarding the FDA’s ability 
to adequately assess the safety of food from GE animals or the safety 
and efficacy of drugs or biologics derived from those animals, as long 
as the agency is given adequate staff and resources to conduct its work.

ATTRIBUTES AND COMPONENTS OF AN 
IDEAL REGULATORY SYSTEM 
In both workshops, participants spent time discussing their vision of 
an ideal regulatory system for governing GE animals and the products 
derived from those animals. The overarching goals of an optimal  
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system, many participants said, should be to protect the safety of 
humans, the environment, and animals. Participants brainstormed a 
number of attributes that they felt an ideal regulatory system should 
have, in order to achieve these goals. These attributes are summarized 
below in alphabetical order. Participants did not seek consensus on this 
list of attributes, so it is likely that individual participants would dis-
agree with the inclusion of one or more of the attributes and/or with 
how they are defined here. 

➤ Adaptive: The regulatory system should be capable of both adjust-
ing its processes and decisions in response to changes in the 
knowledge base, and adapting to address new products. 

➤ Comprehensive: The regulatory system should address all the 
aspects of product research, development, commercialization, and 
production that are needed to ensure the goals of the system. It 
should also have adequate authority and resources to achieve its 
goals, including enforcement authority. The system must be able to 
cover all products of animal biotechnology. 

➤ Credible: The regulatory system should be accountable to the public 
and should be perceived as trustworthy. The integrity of the system 
must not be compromised by conflict-of-interest or “revolving 
door” concerns. 

➤ Effective: The regulatory system should be able to meet its goals of 
protecting human, environmental, and animal safety. Also, agen-
cies should coordinate their mandates effectively. 

➤ Efficient: The regulatory system should be cost-effective; it should 
achieve its regulatory goals in a manner that minimizes the time 
and resources expended by all parties. 

➤ Fair: Products that present similar risks should be treated by the 
regulatory system in a similar manner.

➤ Participatory: The regulatory system should provide opportunities 
for public input on (1) the processes, standards, and means by 
which the regulatory system will make decisions, and (2) specific 
transgene-animal combinations being reviewed.

➤ Predictable: Agency policies and procedures should be consistently 
applied, such that developers and the public can understand in 
advance what will take place in a review process and can assess the 
time, resources, and information required. 

➤ Proportionate: Products should be regulated on the basis of their 
risks to human, environmental, and animal safety. The regulatory 
burdens imposed on product sponsors (e.g., in the review process 
and in terms of data and risk mitigation measures required) should 
not exceed those necessary to assess and manage the specific risks 
of a product. 
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➤ Rigorous: The regulatory system should collect enough data to 

enable it to conduct an objective, thorough, and sound analysis of 
all reasonably foreseeable risks and risk-reduction options. 

➤ Risk-Based: The regulatory system should address those risks to 
human health, animal health, and the environment that are deter-
mined by a scientific risk assessment to exceed legally allowable 
levels. Also, the system should use risk assessment as a basis of 
action for managing identified risks, and risk management should 
be commensurate with the identified risks. Risks for which infor-
mation is incomplete or uncertain should be regulated in accor-
dance with requirements set out in relevant laws (e.g., the “reason-
able certainty of no harm” standard in FIFRA).

➤ Transparent: The data, information, process, and standards by 
which the regulatory system makes decisions about products should 
be clear, comprehensible, and publicly available. Also, the regulato-
ry system should provide adequate information about products to 
enable the public to make informed decisions in the marketplace. 

Participants noted that some of these attributes are “the enemy of each 
other.” That is, tensions may exist between them that need to be bal-
anced. For example, “participatory” and “efficient” may conflict in 
practice. Public participation could increase the time and cost of a reg-
ulatory decision-making process, making it less cost-effective. Also, 
“adaptive” and “predictable” could be in tension with each other. A 
regulatory system that is designed to change quickly to react to new 
products, data, or scientific understanding may not provide the pre-
dictability some people seek. In general, however, participants seemed 
to believe that a regulatory system could be designed that could bal-
ance most of these attributes effectively.

Participants also spent some time discussing specific components of an 
optimal regulatory system. Again, they did not seek consensus on these 
components, but simply brainstormed ideas. Among them were that an 
ideal regulatory system ought to include:

➤ Public input on the development of the regulatory review process 
itself

➤ Two sets of clear guidelines describing the regulatory process—one 
written for the lay public and another, more detailed, for product 
developers

➤ A mandatory pre-market approval process for all products of  
animal biotechnology, with an affirmative finding of safety by a 
government agency

➤ A single-door approach, in which an applicant could go to one 
office or agency and be guided through the regulatory process from 
there

Participants noted that 
some of these attributes are 
“the enemy of each other.” 
That is, tensions may exist 
between them that need to 
be balanced. For example, 
“participatory” and 
“efficient” may conflict in 
practice. Public participation 
could increase the time and 
cost of a regulatory 
decision-making process, 
making it less cost-
effective.
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➤ Data submission commensurate with the perceived risk of the  

product

➤ An iterative process of decision-making, with deadlines at each 
stage 

➤ A formal call for public comment on each product, before a  
decision is made

➤ Procedures for the post-market surveillance of products

➤ Regulations that eventually sunset, as sufficient experience is 
gained with the products of animal biotechnology

USING THE NADA V. AMENDING THE LAW
A few workshop participants argued strongly that the FDCA should be 
amended to more clearly cover transgenic animals and to resolve con-
cerns regarding the lack of an environmental standard and the lack of 
transparency in the approval process. “The NADA falls desperately 
short regarding environmental safety and transparency,” said one par-
ticipant. “And if you have to start out by explaining that a transgenic 
animal is a ‘new animal drug,’ you’ve taken on quite a burden in get-
ting people to support this. The FDCA can be amended. It is not the 
Ten Commandments. A change in the law would improve the public’s 
confidence in the law and the technology.”

Supporters of the use of the INAD and NADA for regulating transgenic 
animals admitted that it requires some “mental gymnastics” to think 
about regulating a living animal under a rubric that was designed to 
regulate pharmaceuticals. Nonetheless, they said, the approach can 
effectively protect human and animal health and the environment. 
“Although [the INAD/NADA system] is not intuitive,” said one partici-
pant at the workshops, “it provides one very powerful and comprehen-
sive regulatory path. It is not without difficulties and places for 
improvement. But it can meet its intended goals.” One participant said 
she felt it unlikely that Congress could come up with a better system. 
A technology developer put his support for the NADA system even 
more bluntly: “The train has left the station for us,” he said. “The 
NADA is the route we are taking.”

THE NEED FOR A CLEAR ROAD MAP
During both workshops, participants repeatedly voiced the need for 
more clarity regarding the regulatory system governing transgenic ani-
mals. Specifically, participants called on the federal government to 
publicly clarify which agencies and statutory authorities, in addition to 
the FDA and its FDCA, will be involved in regulating the animal bio-
technology industry. The uncertainty surrounding agency jurisdiction, 

“Although [the INAD/NADA 
system] is not intuitive,” 
said one participant at the 
workshops, “it provides one 
very powerful and 
comprehensive regulatory 
path. It is not without 
difficulties and places for 
improvement. But it can 
meet its intended goals.”
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it was said, is of particular concern to technology developers, who 
need a better sense of which agencies must review the products of ani-
mal biotechnology before they go to market.

Equally needed, participants said, is greater clarity regarding exactly 
how the FDA will apply the INAD and NADA processes to GE animals. 
Participants expressed an interest in having documents—be they new 
regulations, guidances, policy statements, or some combination of the 
three—that specifically set forth the mandatory pre-market approval 
process that will be applied to transgenic animals under the FDCA. 
Such documents would provide clarity for technology developers and 
some level of assurance for consumer and environmental advocates 
that the system is robust and effective. Many participants also said 
that the public should have an opportunity to provide input and com-
ment on such documents before they are finalized. 

In response to these comments, a workshop participant who is an FDA 
official said that the desire for clarity was coming through “loud and 
clear.” This individual said that the FDA and other agencies have been 
working at the highest levels for at least two years to determine how 
to implement the Coordinated Framework to regulate transgenic ani-
mals and the products derived from them. U.S. government representa-
tives were assessing, among other things, where their authorities com-
plement and overlap. The participant added that it was difficult to pre-
dict when these jurisdictional issues will be resolved. 

FDA representatives at the meeting also stated that the agency is cur-
rently reviewing GE animals under the paradigm laid out in the OSTP-
CEQ case studies (i.e., the new animal drug provisions of the FDCA), to 
ensure that no products derived from GE animals enter the food supply 
without regulatory scrutiny. The 2003 letter from the FDA to university 
researchers, which is posted on the agency’s web site, states that 
“research involving genetic engineering in animal species commonly 
used for food…may require an investigational new animal drug exemp-
tion (INAD) or another type of regulatory approval from the Center for 
Veterinary Medicine.” The FDA officials added that the agency’s prima-
ry concern at present is that animals covered by the provisions include 
the putative transgenic animals, surrogate animals that are carrying 
transgenic animals in the womb, and co-gestated animals. These ancil-
lary animals are considered investigational and cannot be released into 
the food supply without explicit approval from the FDA. “We appreci-
ate that people really want guidance” on how the NADA process will 
work, one of the officials said in closing. “We believe that the guidance 
process will be transparent. Under 21 CFR 10.115, the FDA’s regulations 
on good guidance practice would require any draft guidances on this 
topic to be made available for public comment.” 

It became clear in later discussions that at least one GE animal is 
undergoing the NADA review process at present. One participant 
expressed concern that, considering the time it will likely take for 
agencies to publish new regulations or guidance governing GM  
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animals, it might be possible that products from that animal may be 
approved by the FDA for human consumption before any overarching 
guidance document or regulation governing GE animals is proposed. 
This participant expressed hope that the public would be given the 
opportunity to comment on the overarching regulatory framework for 
GE animals prior to any such animals being allowed on the market.

HOW THE SYSTEM WORKS TODAY
At various times during the two workshops, participants asked the FDA 
officials clarifying questions about how the INAD and NADA processes 
are functioning at present in the context of GE animals. A wide array 
of points were addressed. 

For example, one participant asked when, in the course of basic 
research, an INAD application should be filed. An FDA official respond-
ed that an INAD application should be submitted “when you have that 
‘aha’ moment and you identify a product you want to develop.”

Participants also asked about containment requirements for GE ani-
mals in the INAD stage. The FDA officials said they require researchers 
to provide detailed information about proposed containment practices 
and the opportunity for escape or release. Containment requirements 
are then determined on an individual basis, they said, since the issues 
differ depending on the animal and the facility involved. With hogs, 
for example, double fencing might be required. 

In response to a question about the disposal of GE animals in the INAD 
phase, an FDA official responded that such animals cannot be rendered 
without explicit authority from the FDA. Part of the INAD process is 
determining appropriate disposal procedures, which generally means 
incineration only. The official added that “it is unlawful to introduce 
an investigational animal into food or feed without positive affirma-
tion from the agency for a specific set of animals under a specific set 
of circumstances.” 

One biotech developer noted that researchers are not interested in put-
ting their animals into the food supply. “The company I worked with 
tracked their animals extremely carefully,” she said, “because each was 
of such high value. It wasn’t even considered to have even the non-
transgenic animals or their milk go out into the food supply.”

On another topic, one FDA official confirmed that, if the NADA para-
digm were to become long-term policy, GE animals would likely be 
regulated “by event,” as GE plants are. That is, each new transgene-
animal combination would require an FDA approval before it or prod-
ucts derived from it could be commercialized. 

Another FDA representative affirmed that GE animals that produce 
pharmaceuticals in their milk might be subject to multiple reviews 
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before final approval. One Center of the FDA could assess the effective-
ness of the drug, while another Center would assess the food safety of 
meat and milk from the animal (if it is a species traditionally used for 
food and the producers wish to introduce food from those animals into 
the food supply). The pharmaceutical produced by the animal could be 
approved for use even if food from the animal were deemed unsafe, as 
long as containment and disposition requirements were met to ensure 
that the GE animals never make it into the food supply.

TRANSPARENCY 
The term transparency refers to information available to the public 
about a regulatory system and products going through that system 
before those products are approved for commercial use. The related 
issue of public participation (i.e., public input into the development of 
the system and into the product review process) is addressed subse-
quently.

As discussed in Fred Degnan’s presentation, the FDCA requires the 
FDA to keep confidential all information about a new animal drug 
being regulated under an INAD or being reviewed under a NADA, until 
the drug or animal is approved by the agency for commercial use. The 
agency cannot reveal the names of drug developers or sponsors, the 
name or nature of the drug, or any details about how the review is 
conducted, until the drug is approved for marketing. Only if drug 
developers reveal information themselves can the FDA confirm that 
information in public. These confidentiality provisions were presum-
ably enacted to protect confidential business information in the 
extremely competitive pharmaceutical industry. 

Because the FDA is currently operating under the new animal drug 
provisions of the FDCA, the agency must likewise keep confidential all 
information about GE animals under review. This lack of transparency 
is of significant concern to many consumer and environmental advo-
cates, who feel they have no way to assess the rigor of the regulatory 
review process or be made aware of the transgene-animal combina-
tions being reviewed by the agency. “It is not acceptable for the gov-
ernment to do the public’s business in private,” said one consumer 
advocate. “The public at the least needs information about the factors 
the agency uses to make decisions on these kinds of products.” 

Several people noted that the lack of transparency seems to arouse the 
public’s suspicion, rightly or wrongly, of the agency’s activities. One 
participant said that the suspicion arises from the information imbal-
ance that exists between the government and biotech companies, on 
the one hand, and the public, on the other. He compared it to the 
imbalance involved in used car sales. “The people who sell used cars 
have much more information about those cars than the potential buy-
ers,” he said. “It’s thus rational to regard used cars suspiciously. 
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Likewise, the risk people associate with biotechnology comes from the 
concern that [the agency and the biotech companies] know something 
that [they] aren’t telling the public. So, people see a product as risky 
not because it is, but because they know they don’t have all of the 
information about it that the other parties do.” 

Some technology developers were clear in their support for the confi-
dentiality provisions. “The protection of confidential business informa-
tion and trade secrets is needed to encourage the development of 
drugs,” said one participant. He later added: “One assumption some 
people are making is that greater transparency will enhance acceptance 
among the public [of the products of animal biotechnology]. That very 
well may not be true. It may scare the heck out of the public.” 

One way in which some information could potentially reach the public 
under the NADA paradigm for regulating GE animals is through the use 
of the Veterinary Medicine Advisory Committee (VMAC) at the FDA. 
The FDCA allows the agency to take specific questions about safety to 
public meetings of the VMAC. However, the questions asked are often 
fairly generic. “There’s usually a particular question or two that we 
want to pose to the VMAC,” said one FDA official, “so we release infor-
mation on that specific question. Antibiotic resistance might be one 
example.” Also, meetings in which more complete information is 
revealed to the committee are often closed to the public. This is accom-
plished legally by designating all the committee members as “special 
government employees,” so they can be bound by the FDCA’s confiden-
tiality provisions and thus privy to the confidential information. 

PUBLIC PARTICIPATION
Closely related to the issue of transparency is that of public participa-
tion in the regulatory process. Workshop participants seemed to gener-
ally agree that the public ought to be able to comment on any regula-
tions or guidelines the FDA develops regarding the specific process the 
agency will use to review GE animals. “We know the public has an 
interest in the overall process,” said one FDA official present at the 
workshops. “As we move forward, there will be lots of opportunity for 
comment, and any rulemaking will be subject to public comment.” 

A number of workshop participants argued, however, that the public 
should also have the opportunity to comment on individual products 
before they receive approval from the FDA for commercialization. 
“Public participation can help to raise all the key issues—scientific and 
otherwise—in a review process,” said one participant. “In a number of 
cases, [consumer advocates] have raised issues that risk assessments 
have not included.” She mentioned a case in which a USDA risk 
assessment on E. coli in ground beef failed to consider a major cause 
of E. coli illness—that of cross-contamination in the home. “Their risk 
assessment had a false basis for finding ‘no harm,’” she said, adding 
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that “industry and consumer groups can bring up issues that the agen-
cy may have forgotten are important.” 

The confidentiality provisions in the FDCA clearly prohibit public 
comment on specific product approvals, however. “We could negotiate 
with sponsors about having open meetings on things,” said an FDA 
official, “but they would have to agree before we could say anything. 
That’s about all we could do prior to an approval, under the new ani-
mal drug provisions.”

One participant suggested a possible way around the legal restrictions. 
“What if there were a mandatory 120-day public comment period after 
the FDA has done its expert review and come to a conclusion?” he 
asked. “Then the FDA could put out considerable information about 
the product and take comment. After compiling the comments, they 
could take a second look at their decision under post-market authority 
and adverse-event reporting and amend it as needed.” One participant 
said the plausibility of such an approach would depend on how the 
agency’s lawyers interpreted the FDCA. “It’s possible it would require a 
regulation change,” said the participant, “but not necessarily a statute 
change.”

Consumer and environmental advocates did not favor this idea, how-
ever. “The public can participate when the review process is over?” one 
asked. “That’s not right. Once an agency has made an approval and 
issued an EA and a FONSI, they’ve made a public statement. It would 
be very difficult for them to back off at that point.”

THE REGULATION OF ENVIRONMENTAL 
RISK 
Some workshop participants at various times expressed concern that 
the FDA will not be able to adequately assess or mitigate the potential 
environmental or ecological risks posed by GE animals. The FDA did 
look at environment-related risks in its review process for rBST, and 
says it will do the same for GE animals. But the FDCA is a food and 
drug safety statute, not an environmental statute, and as such it con-
tains no environmental standard that must be met. So it is unclear if a 
GE animal could ever be denied approval for commercialization, or 
removed from the marketplace, solely for environmental reasons. Other 
federal agencies implement laws with specific environmental stan-
dards, but it is as yet unclear how those agencies will be involved in 
the regulation of GE animals. Also, as Mike Taylor noted in his presen-
tation, it is simply very difficult to assess the environmental risks that 
might be posed by some GE animals; the process involves a great deal 
of uncertainty. 

Asked whether the FDA will look at environmental risks under the 
authority of the FDCA or of NEPA, an FDA official replied that it could 
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be “a little bit of both.” “Some of the issues are looked at under the 
safety provisions of the FDCA,” the official said, “while NEPA catches 
all the issues that aren’t otherwise caught.” NEPA is a procedural stat-
ute, however; it does not contain an environmental standard that must 
be met. NEPA also presents problems for the FDA, in that its public 
participation requirements directly conflict with the confidentiality 
requirements of the FDCA. The FDA official explained how this con-
flict has been handled during reviews of conventional drugs. “If we 
prepare an EA and it results in a FONSI, we release the EA at the time 
of the approval,” he said. “If we can’t reach a FONSI and need to pre-
pare an EIS, then we have to work a deal with the petitioner to allow 
for an open public participation process and scoping. They don’t have 
much of a choice. Either the sponsor is willing for us to release infor-
mation in the EIS process, or we can’t move forward with the applica-
tion review.” 

A biotech developer suggested one novel way to ensure that a product 
receives a complete and public environmental review by an environ-
mental agency. He pointed out that the “structure and function” defini-
tion in the FDCA is based on the genetic construct and its expression 
products, which are genotypic attributes. Thus, he said, the FDA could 
release information on the phenotype of a GE animal under review, 
and an environmental agency could do an environmental risk assess-
ment based on the phenotypic information. “The information that the 
company needs protected is in the genetic construct,” he said. “That’s 
what’s proprietary and protected. But there would be no need for 
restricting the phenotypic information. You could go through the 
NEPA process publicly using that information.” Workshop participants 
seemed to agree that this was a promising possibility.

It was also pointed out during the workshops that, at least for trans-
genic fish grown in ocean net pens, biotech developers will need to 
undergo an additional round of environmental assessment under the 
rules of the Army Corps of Engineers and the National Marine 
Fisheries Service, in order to get permits to grow the fish in net pens. 
“This is a rigorous public process,” said one participant. “It’s very con-
tentious. It’s difficult to get a license for a pen.” 

Finally, another participant suggested that the FDA do a full program-
matic EIS on any new animal drug regulations that it develops for GE 
animals. 

CONSUMER CHOICE
The issue of consumer choice or labeling was discussed at several 
points during the workshops, and it became clear that participants held 
deeply diverging views on the subject. Some workshop participants 
argued strongly against the mandatory labeling of products derived 
from GE animals; others argued equally strongly in favor of it. 

Those opposed to mandatory labeling said that it violates the govern-
ment’s traditional focus on regulating products, not processes. If a 
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product of animal biotechnology has been scientifically proven by the 
FDA to be safe for human consumption and the environment and not 
materially different from like products produced via conventional 
means, they said, it is unfair and without scientific rationale to single 
out that product for labeling solely because of the process by which it 
was made. (For this reason, the government has not required the label-
ing of products derived from GE plants.) Others pointed out that the 
labeling of products produced via cloning, in particular, would be dif-
ficult. “Cloning of various sorts has been in use for 20 years,” said one 
industry representative. “How do you differentiate what’s going on 
now from what’s been going on for years?” In addition, one partici-
pant said that mandatory labeling was akin to implementing the “pre-
cautionary principle,” which is generally not applied in the typically 
science-based U.S. regulatory system.

Those in favor of mandatory labeling argued that labeling is a con-
sumer “right-to-know” issue. They said that consumers need full infor-
mation about products in the marketplace—including the processes 
used to make those products—not for food safety or scientific reasons, 
but so they can make choices in line with their personal ethics. “Most 
of us will not have much concern about the human safety of GM ani-
mals as food,” said one consumer advocate, “but you do have people 
who object on moral, ethical, and social grounds. You thus have to 
have public information via labeling so that consumers can opt in or 
out.” This participant said that the public clearly has more ethical con-
cerns about GE animals than GE plants. Another participant concurred: 
“For a lot of people, the process is what matters here, not just the end 
product.”

Some participants expressed favor for voluntary, but not mandatory, 
labeling. This could include either voluntary “negative” labeling (e.g., 
“This product was not made from GM sources”) or voluntary “positive” 
labeling (e.g., “This product was made from GM sources”). Some bio-
tech developers, in fact, said they would gladly label their products on 
a voluntary basis, because it will increase the value they can receive 
for the products. Other participants felt, however, that the FDA ought 
to require labeling in its regulations. They argued that food manufac-
turers and marketers would likely discourage any “positive” labeling, 
because it could alarm consumers who are skeptical of the technology. 
These participants said, too, that voluntary labeling would create a sit-
uation in which consumers have to pay more for the alternative (non-
GM) products, which they believe is unjust. 

ANIMAL WELFARE
Another issue that came up on several occasions was that of the welfare 
of GE animals involved in biotechnology research and development 
and, in the future, those bred for commercial purposes. In its reviews of 
animal drugs under the FDCA, the FDA looks at the benefits and risks 
of the drug to the animal, including its effects on reproduction, toxicity, 

“Most of us will not have 
much concern about the 
human safety of GM 
animals as food,” said one 
consumer advocate, “but 
you do have people who 
object on moral, ethical, and 
social grounds. You thus 
have to have public 
information via labeling so 
that consumers can opt in 
or out.”



Exploring the Regulatory  
and Commercialization  
Issues related to  Genetically 
Engineered Animals

72
and sometimes behavior. However, animal welfare is not part of the 
FDA’s mandate, so it is unlikely that an application could ever be 
denied purely for animal welfare reasons. Several participants pointed 
out, for example, that rBST was denied approval in Canada for animal 
health and welfare reasons, but it was approved by the FDA.

An animal welfare advocate at the workshops said that she would like 
the regulatory system to give more weight to animal welfare. “The cur-
rent system is not sufficient,” she said. “In the process of creating 
transgenic animals and clones, there is suffering.” She noted a recent 
effort by the USDA to create transgenic cows resistant to mastitis, an 
infection of the udder. “Of 330 attempts,” she said, “only 8 calves were 
born and only 5 of those survived to adulthood, meaning a success 
rate, if one could call it that, of 1.5%.” This participant said she would 
like to see regulatory agencies assess animal safety in all research on 
GE animals and all potential commercial production of GE animals, 
and then prohibit activities that “cost too much” in terms of animal 
suffering. “Animal biotechnology is a continuation of the problems 
with factory farm production methods,” she said later. “It reveals a 
lack of concern for animal welfare and a preoccupation with increased 
production.” 

Other participants pointed out that, as required under the Animal 
Welfare Act (AWA), most research facilities have Institutional Animal 
Care and Use Committees (IACUCs), which review and comment on 
issues relating to the welfare of animals used in research. “Animal 
research is not a free-for-all,” said one biotech developer. “There are 
stringent guidelines on the use of animals in research.” Farm animals 
used for food and fiber research are exempt from the AWA, however, 
and thus are not technically subject to IACUC oversight. But one par-
ticipant said, “My sense is that there is very little research being done 
today on agricultural animals that isn’t reviewed by IACUCs.” Another 
participant suggested that the FDA and/or USDA set policies and offer 
training courses to better enable all IACUCs to consider and address 
animal welfare issues.

In the end, a food industry representative acknowledged, “Consumers 
are now telling us how to raise animals, in a sense. And animal wel-
fare will keep growing in importance. What was acceptable in the past 
is not today, and what is acceptable today will not be in the future.”

ADDITIONAL ISSUES OF CONCERN
Several other issues arose during the two workshops that do not fit 
neatly into the above categories. Among these were the preservation of 
genetic resources, intellectual property issues, and general ethical con-
cerns about animal biotechnology. 
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One participant argued that animal biotechnology raised questions not 
just about the safety of specific processes, but about the preservation 
of germplasm and genetic resources that are of importance to the 
whole world. “Who’s keeping an eye on interbreeding and the health 
of a population of animals that we all depend on?” she asked. “Also, 
what if a transgenic dairy cow becomes the standard, and most dairy 
cows thus have a patent on them? What are the implications for herd 
management and on-farm breeding programs? No one is looking at 
the big picture.” She said the government should be taking a look at 
these issues. While others noted that these issues are the responsibility 
of breed groups, this participant said her concern is that those groups 
do not have the funding nor expertise to effectively deal with the 
potential problems that may arise. 

This discussion merged into the consideration of issues relating to 
intellectual property protections. Nearly all researchers are protecting 
their biotechnology investments and intellectual property through the 
patent system, but some people are ethically opposed to the patenting 
of life forms and concerned about its impact on small farmers. One 
participant suggested that breed registries might be an alternative way 
to protect intellectual property. “There is a significant movement for 
an alternative system that would still allow some control of the intel-
lectual property of specific varieties,” he said, “but would not involve 
such extensive use of the patent system.” 

Finally, it was mentioned several times that some people hold concerns 
about animal biotechnology that are not scientific in nature, but ethi-
cal. These conversations harkened back to the first workshop in this 
series, held in January 2005, on ethical and moral considerations relat-
ing to animal biotechnology. “Some people think a transgene in a non-
transgenic environment is by definition harmful,” said one participant. 
“They see it as genetic pollution. It’s like a beer can in the woods. It’s a 
harm, period.” He argued that these people cannot and should not take 
part in the regulatory system, because their concerns are unscientific. 
Several participants suggested that a separate forum or forums, such as 
an FDA advisory committee or another multistakeholder committee, 
should be set up to address the social and ethical issues relating to GE 
animals. “If you want acceptance of the products,” said one partici-
pant, “the government must address the ethical and social concerns 
that exist in the population. You can give the ‘science’ answer again 
and again, but it won’t be sufficient.” 
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section 4  
CONCLUDING REMARKS
At the end of the May session, participants shared their thoughts about 
the overall value of the two workshops. Participants seemed to agree 
that the workshops met their goal of enabling joint learning and the 
sharing of information among diverse parties. The following is a sam-
pling of participants’ final comments:

“It’s apparent that even though we don’t have all the answers nor 
agree on everything, we’ve asked the right questions, and there’s a lot 
of value in that.”

“I appreciate that the people around the table are very willing to work 
and try to find solutions.”

 “It was so helpful for me to hear others’ points of view.”

 “I’ve learned a lot in these sessions—and in the coffee breaks. This is a 
great cross-section of people. It’s been a great experience for me.”

“I think it was good for the regulators to see the diversity of the opin-
ions that are out there. Maybe it can help them regulate the products 
even more effectively.”

Finally, several participants urged the Pew Initiative to continue its 
efforts to foster learning and information exchange on issues—both 
scientific and ethical—relating to animal biotechnology. “We’ve just 
been cracking the egg here,” concluded one participant, “and I’d like  
to see the soufflé rise!”
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Appendix B 
PARTICIPANT LIST

Dan Ashe
Fish and Wildlife Service
U.S. Department of the Interior

Jeffrey Barach
Food Products Association

Fuller W. Bazar
American Society of Animal Sciences

Rebecca Bech
Animal and Plant Health Inspection Service
U.S. Department of Agriculture

Orlo (Bob) Ehart
National Association of State Departments of Agriculture

Kara Flynn
National Pork Producers Council

Carol Tucker Foreman
Consumer Federation of America

Chris Galen
National Milk Producers Federation

Glen Gifford
Canadian Food Inspection Agency

Barbara Glenn
Biotechnology Industry Organization

Josephine Hunt
Kraft Foods

Greg Jaffe
Center for Science in the Public Interest

Wendelyn Jones
Animal and Plant Health Inspection Service
U.S. Department of Agriculture

Carol Keefer
International Embryo Transfer Society
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John Matheson
Center for Veterinary Medicine
Food and Drug Administration
U.S. Department of Health and Human Services

Joe McGonigle
Aqua Bounty Technologies, Inc.

Elizabeth Milewski
Environmental Protection Agency

Bill Muir
Purdue University

Jim Murray
University of California, Davis

Martha Noble
Sustainable Agriculture Coalition

Albert Paszek
Cargill, Inc.

John Phillips
University of Guelph

Jerry Pommer
Hematech

Larisa Rudenko
Center for Veterinary Medicine
Food and Drug Administration
U.S. Department of Health and Human Services

Pat Scida
National Oceanic and Atmospheric Administration
U.S. Department of Commerce

Ron Stotish
Metamorphix, Inc.

Tamiko Thomas
Humane Society of the United States

Paul Thompson
Michigan State University

Deb White
Food Marketing Institute

Leah Wilkinson
National Cattlemen’s Beef Association
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Appendix E 
ABBREVIATIONS

AHPA Animal Health Protection Act

AJCA American Jersey Cattle Association

APHIS Animal and Plant Health Inspection Service (USDA)

AWA Animal Welfare Act

BLM Bureau of Land Management (DOI)

BSE bovine spongiform encephalopathy

CBD Convention on Biological Diversity

CBER Center for Biologics Evaluation and Research (FDA)

CCC Commodity Credit Corporation (USDA)

CDER Center for Drug Evaluation and Research (FDA)

CEQ Council on Environmental Quality (The White House)

CFR Code of Federal Regulations

CITES Convention on International Trade in Endangered Species

CV coefficient of variation

CVM Center for Veterinary Medicine (FDA)

DNA deoxyribonucleic acid

DOI U.S. Department of the Interior

DOJ U.S. Department of Justice

EA environmental assessment

EIS environmental impact statement

EPA Environmental Protection Agency

ESA Endangered Species Act

FDA Food and Drug Administration (Dept. of Health and   
 Human Services)

FDCA Food, Drug, and Cosmetic Act

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FONSI finding of no significant impact
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FSIS Food Safety and Inspection Service (USDA)

FWS Fish and Wildlife Service (DOI)

GE genetically engineered

GIPSA Grain Inspection, Packers, and Stockyards Administration  
 (USDA)

GM genetically modified

GRAE generally recognized as effective

GRAS generally recognized as safe

IACUC Institutional Animal Care and Use Committee

INAD investigational new animal drug

MCAN microbial commercial activity notice

NADA new animal drug application

NAS National Academy of Sciences

NCBA National Cattlemen’s Beef Association

NEPA National Environmental Policy Act

NIST National Institute of Standards and Technology

NOAA National Oceanic and Atmospheric Administration   
 (Dept. of Commerce)

NOSB National Organic Standards Board (USDA)

OSTP Office of Science and Technology Policy (The White House)

PCR polymerase chain reaction

PDA personal digital assistant

PIFB Pew Initiative on Food and Biotechnology

PPA Plant Protection Act

rBST recombinant bovine somatotropin

RFID radio frequency identification

SNUR significant new use rule

TSCA Toxic Substances Control Act

USAIP U.S. Animal Identification Project

USDA U.S. Department of Agriculture

VMAC Veterinary Medicine Advisory Committee


