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The Biden administration has a rare opportunity to accelerate agricultural innovation and spur
broad and lasting economic growth by taking a handful of discrete regulatory actions that would
update longstanding policy that has enjoyed strong bipartisan support.

KEY TAKEAWAYS
▪

With bipartisan support, U.S. biotech regulations since 1986 have enabled innovation to
flourish, leading a global revolution in agricultural productivity and sustainability that has
benefitted farmers, consumers, and the environment.

▪

Yet regulations have not been modernized to keep pace with scientific innovation, and
they have strayed from relying on science and data. This has impeded further biotech
innovation that could improve safety and solve pressing societal problems.

▪

USDA has made some progress updating and streamlining regulations, but data and
experience show it needs to move farther and faster. EPA and FDA have become
obstacles to progress and safety advances and urgently need to correct course.

▪

The Office of Science and Technology Policy should work with the Office of Management
and Budget to ensure updates take place quickly. This will stimulate innovations in
agricultural biotechnology across multiple sectors of the economy.
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INTRODUCTION
Agriculture provides the foundation of our economy—indeed of civilization—and few areas of
public sector investment provide greater returns. 1 The Biden administration can seize a rare
conjunction of opportunities to accelerate agricultural innovation and thus promote broad
economic growth. The denouement of new technologies for genetic improvement in plants,
animals, and microbes offers innovative solutions to many of the most urgent and challenging
problems facing humanity, including sustainable agriculture and climate change.
Yet policies to enable and encourage solutions tapping into this potential have lagged behind and
languished for decades, encumbered by the strangler figs of unduly burdensome regulations,
backed by anti-innovation voices. 2 The unprecedented opportunities of the moment follow from a
history of bipartisan support for an ongoing, strong push for continued scientific advances and a
rational, pragmatic set of science-based policies and regulations to enable safe progress. Some
background will clarify.
The Biden administration can seize a rare opportunity to accelerate agricultural innovation and
promote broad economic growth by fixing biotech regulations.
“Civilization has been built on genetically modified plants,” said Nina V. Fedoroff, science
advisor to Secretary of State Hillary Clinton and member of the National Academy of Sciences. 3
For tens of thousands of years, plant and animal breeders have been modifying crops and
livestock to improve their value to humans. 4 Recent advances—first genetic engineering and now
gene editing—have been unprecedented in scope and magnitude. 5 The contributions to human
and environmental health and public welfare around the globe have been dramatic.6 And the
safety of the innovative products developed with these new technologies has been exemplary. 7
Nevertheless, some special interest groups, predictably, have exploited unfamiliarity with the
new and dissatisfaction with downsides of some past agricultural innovations (most considerably
remediated by the more recent innovations) to foment fear and spread an illusion of
broad opposition. 8
But the positive impacts of these innovations have been substantial and widespread,
disproportionately blessing the small farmers who make up more than 90 percent of those
growing biotech crops worldwide. 9 These biotech-improved crop varieties have been particularly
beneficial to the women who make up the majority of small farmers in developing countries,
alleviating the drudgery of weeding and injecting significant cash influxes, benefitting rural
families and local economies.10 Farmers are eager for access to biotech improved seed varieties,
so much so that they have launched large-scale civil disobedience campaigns in countries where
government approvals have lagged behind or been stymied by special interest “green” politics. 11
European NGOs (nongovernmental organizations) have been key players in this ecoimperialism. 12
Countries around the world have taken starkly different approaches to safety regulations for these
innovations, which can be divided into two categories: the European “precautionary” approach
(severely criticized by scientists worldwide, nowhere more harshly than in Europe), and the more
pragmatic, science-driven tack taken by the United States, Australia, Canada, Japan, Korea,
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Bangladesh, and a few more nations. 13 But even in the latter nations, including the United
States, existing regulations or their applications all too often are overly precautionary and limit
innovation, with no additional safety or environmental benefits.
The drag on innovation created by regulations that are poorly implemented or unscientific is
significant, and wildly out of step with the needs of the day. 14 With a handful of specific moves,
the Biden administration could correct this, and unleash the innovative potential humanity
desperately needs. There are opportunities to re-align U.S. regulations with reason at each of the
major regulatory agencies: the United States Department of Agriculture (USDA), Environmental
Protection Agency (EPA), and Food and Drug Administration (FDA). Perhaps the most important
of these rests with the FDA. But it is important, first, to revisit how the U.S. regulatory system is
supposed to work in order to make it clear that the remedies we propose are not radical but
rather only a restoration of the status quo ante.

BIOTECHNOLOGY PRODUCT REGULATION IN THE UNITED STATES: THE
COORDINATED FRAMEWORK
Recombinant DNA technologies were derived from advances in molecular biology that took place
in the early 1970s. 15 As the power of recombinant DNA technology became clear, scientists
leading the research considered how best to ensure their work could go forward safely. 16
Politicians noticed, and vigorous public exchanges at many levels took place over more than a
decade, including several years of congressional hearings.17 The result was the promulgation in
1986 of a policy statement by the Office of Science and Technology Policy (OSTP) of the
Executive Office of the President, known since as the “Coordinated Framework.” 18
This policy aimed to coordinate regulatory actions by the major federal agencies with jurisdiction:
USDA, EPA, and FDA. The policy was predicated on two major findings extracted from years of
scientific deliberation, public conversations, vast media attention, and Congressional hearings.
First, no novel hazards had emerged as being associated with the use of recombinant DNA
techniques, and exposure to the kinds of hazards with which we were already familiar created
risks such as those resulting from classical plant breeding and conventional mutagenesis with
radiation or chemicals. Second, in the absence of novel hazards and new types of risk, existing
regulatory authorities through which Congress had charged agencies with responsibility for public
safety were sufficient to the task and fit for purpose.
OSTP directed the agencies to develop regulations to apply their preexisting authorities to
(primarily) agricultural products developed with the new techniques. Because recombinant DNA
processes introduced no novel hazards and involved only familiar risks, the regulations were to
focus not on the processes of generating the new products but rather on their qualities and
characteristics—in other words, the phenotypes, the suite of observable traits through which all
risks would be manifest. Regulations were required to be based on products, not process.
USDA was first out of the gate with new regulations in 1987, followed by the first major update
and revision based on experience in 1992. EPA and FDA followed, and products began to find
their way to market, particularly through the regulatory regime set up by USDA. Ultimately, fieldtrials took place at tens of thousands of research plots around the country, with new varieties
field-tested thousands of times under permits, and crop varieties improved through biotechnology
rapidly becoming the new standard for conventional agriculture. Adoption was less swift for
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products reviewed by EPA and FDA, while those agencies struggled to bring the vision of the
Coordinated Framework to life. Perhaps the biggest gap between expectation and achieved
results was at FDA.

THE FOOD & DRUG ADMINISTRATION
The FDA should cede authority over bioengineered animals to USDA. The most important
opportunity to unshackle agricultural innovation lies with the FDA, not because of its importance
as the overseer of some 20 percent of the national economy, but because, of all the regulatory
agencies, it has strayed farthest from the policies laid down in the 1986 Coordinated Framework
and explicitly reaffirmed by every administration since. 19 With strong and broad authority under
the Federal Food, Drug, and Cosmetic act (FFDCA) to ensure the safety of the nation’s food
supply, FDA controls the narrowest bottleneck on the path an idea must travel, from inception to
the marketplace. 20 But with products of biotechnology, instead of starting with hazard
identification and then developing proportional risk-based regulatory scrutiny for genetically
engineered and gene-edited animals, FDA has taken a “guilty until proven innocent” approach.
This presupposes, with no basis in fact, that they carry significant hazard, and demands massive
amounts of data to prove the safety even of items indistinguishable from things found in
nature.21 Having previously commented at length on how misguided and divorced from science
and longstanding policy the approach FDA applies to both animals and plants is, the Information
Technology and Innovation Foundation (ITIF) has outlined a more coherent, science-based,
streamlined approach the agency should take. 22 The remedies we suggest are both valid and
applicable, and (where not rendered moot by other developments) should be taken on board by
the agency at the earliest opportunity in order to restore FDA’s alignment and compliance with
longstanding U.S. policy. 23
To summarize, FDA should exercise its regulatory discretion and not routinely recommend (much
less require) consultation from developers of gene-edited animals. It should instead invite public
comment to help define categories of intentional genomic alterations likely to be hazardous that
could present unreasonable risks sufficient to justify consultation and regulatory action. This
approach would be reasonable, consistent with experience, as well as our most up-to-date
understanding of modern molecular biology—and is defensible as policy, unlike the approach
FDA has proposed.24 FDA’s proposal with respect to gene-edited plants is similarly defective and
can be repaired in like manner.25
FDA has, however, shown little inclination to correct its mistakes in these regards. This has
galvanized major segments of agricultural industry to demand that jurisdiction for gene-edited
animals be shifted from FDA to USDA. 26 A Memorandum of Understanding to accomplish this
was one of the final acts of the outgoing Trump administration. 27
It is tempting to view this as an example of inappropriate political interference in regulatory
policy, but a closer look suggests otherwise. FDA has been out of sync with longstanding,
bipartisan U.S. policy in this space for the past several administrations, ignoring mandates to
correct this from the last two. The action taken by the outgoing administration in January
adheres to the preexisting and longstanding mandate that bioengineered and gene-edited
animals be regulated on the basis of science, data, and sound hazard identification, risk
assessment, and management. FDA has had two decades and multiple administrations to get it
right—and the agency has fallen short. It has instead taken a precautionary approach,
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unsupported by data or experience, and disincentivized innovation without providing any
commensurate benefit to human, animal, or environmental health. 28 As USDA takes up this
responsibility, it can hardly do worse, but nevertheless should be watched closely to make sure it
does not push the pendulum too far in the wrong direction.
Meanwhile, public misunderstanding of these new technologies and the role of regulatory
agencies continues to be widespread. After decades of failure by agencies to educate the public
on these topics, Congress stepped in and mandated FDA and USDA take action to educate the
public—and the results represent a step in the right direction.29 These results are praiseworthy
and should be expanded.

THE ENVIRONMENTAL PROTECTION AGENCY
Arguably no agency involved with regulating products of agricultural biotechnology has moreconsistently betrayed the public good by choosing to ignore the science in order to expand its
authority. EPA has broad jurisdiction to regulate pesticides and related compounds under the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Toxic Substances Control
Act (TSCA), and to set allowable residue-level limits for pesticides in food under the FFDCA. EPA
has deployed these authorities to regulate biotechnological innovations in agriculture. 30 When
EPA proposed in 1998 to finalize multiple proposals from prior years to expand its authority over
“plant pesticides” (now called “plant incorporated protectants” or PIPS), it was harshly criticized
by the scientific community. 31 Eleven scientific societies united to condemn the proposal,
stating:
EPA’s proposed rule sends a signal to the world that the United States views its own
genetically modified plants as hazardous to people or the environment.… No evidence
exists that these plants produce any hazard, and it is scientifically indefensible to regulate
them as though they were synthetic chemical pesticides. 32
In light of their concerns, EPA promised to return with an additional explanation and
justification, which have yet to appear. In 2011, more than 60 members of the U.S. National
Academy of Sciences came together to condemn a subsequent proposal by EPA to expand its
regulations in this space further. 33 They reminded EPA that under the 1986 Coordinated
Framework,
[It remains U.S. policy that] there is no scientific basis to single out plants produced by a
transgene insertion for a special regulatory review, nor to distinguish these products from
others on the basis of the process used to create them. There is now abundant evidence
that the most appropriate regulatory approach would be to require review only of truly novel
traits introduced into plants without regard to the methods used for their introduction... It
is most troubling that EPA is also proposing to increase its regulation to cover matters
which are still not deemed to be threats even after years of study. 34
These concerns were similarly not taken on board by EPA.
In August 2020, EPA proposed to update its regulation of PIPs by creating exemptions for
certain kinds of plants improved through gene editing to resist certain insect pests. 35 Before this
proposal, EPA had in effect subjected both genetically engineered and gene-edited products to
heightened scrutiny based not on the degree of hazard they carry or the risk they present but
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rather primarily on the process used to create them. This was and remains inconsistent with the
Coordinated Framework and impossible to justify on the basis of science, data, or experience.36
With its recent proposal, EPA is moving, at least cosmetically, to repair this. 37
EPA proposes to exempt from regulation plants containing certain PIPs made through
biotechnology “if they 1) pose no greater risk than PIPs that meet EPA safety requirements, and
2) could have been created through conventional breeding.” 38 Under this proposal, EPA would
require developers to submit a “self-determination letter” or a request for EPA to confirm that
their PIP meets the criteria for exemption, or both. This would be a major improvement over a
policy that presumes, with no basis, all gene-edited PIPs to be so hazardous as to require fullscale review—and has already been widely welcomed by those creating such innovations. 39
Comments from these scientific bodies note, however, that EPA’s proposed exemptions are too
narrowly drawn—encumbered with requirements that contradict EPA’s past rationales for
regulatory exemptions—and lack an evidentiary basis. The EPA proposal, for example, requires
for putatively exempt gene-edited PIP-containing plants that notification to EPA be mandatory
and accompanied by a data package in support, despite EPA’s admission:
EPA, nonetheless, recognizes that plant breeding in the United States has a good record of
providing a safe food supply and that plant breeders employ accepted standards of practice
to maintain this record. This good record provides support to the Agency's determination
that it can exempt plant-incorporated protectants derived through conventional breeding
from sexually compatible plants from almost all regulatory oversight, relying only on the
post-market reporting of adverse effects. 40
EPA’s recent proposal to exempt certain gene-edited plants from regulation is commendable, and
overdue—but the proposal is too narrowly drawn.
Additionally, EPA’s proposed exemptions rely on distinctions drawn between “native” genes or
alleles from within the edited species’ own gene pool and other sources, through which genes
have long been introduced via, for example, embryo rescue, with a safety record no different than
from “conventional breeding,” or from mutagenesis. But the lesson from nature is that hinging
any hazard identification on the provenance of the genetic material is dubious, as the origin of a
gene has no necessary connection or relationship with the presence of a hazard or the existence
of a risk, as the U.S. National Academy of Sciences and authoritative bodies around the world
have repeatedly found and reaffirmed. 41
It would be more consistent with the considerable body of experience and safety data if EPA
instead were to stipulate that novel phenotypes resulting from gene editing outside the realm of
what could be derived from conventional plant breeding would remain under existing PIP
regulations. Meanwhile, the agency should solicit public input to help identify phenotypic
categories for products derived from whatever mechanisms that would present sufficient hazard
to justify pre-market regulation, as opposed to simply being subject to an after-market adverse
event-reporting requirement. If EPA can correct these defects in a plan that otherwise takes
significant steps in the right direction, it would deliver a major benefit to the environment and
U.S. citizens.
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EPA has also proposed to update its oversight and regulation of the use of PIPS in order to
manage the evolution of resistance in target pest populations. 42 This is perhaps less a matter of
safety than of mitigating product obsolescence, and it could be argued that it thus falls outside
EPA’s jurisdiction. But if one accepts that pest susceptibility to the newer generation of lesstoxic pesticides is a public good, or commons, to be managed for societal benefit, and given the
courts’ deference to agencies’ interpretation of their own authorities, then EPA’s proposals for
improved pest-resistance management are meritorious.
EPA proposes to mandate prompt reporting of cases wherein PIPs may have failed to protect
crops against pest damage, on the rationale that such events may be presumed to signal an
eruption of pest resistance that could potentially be mitigated by prompt action. Previously,
growers and companies were allowed to delay reporting until they had completed sometimeslengthy testing to confirm whether resistance had in fact emerged. 43 This change will allow moreeffective stewardship of the pest-resistance traits and should be welcomed.
The lesson from nature is that hinging hazard identification on the provenance of genetic material is
dubious, as the origin of a gene has no necessary connection or relationship to hazard.
EPA also proposes to phase out the use of PIP crops that carry genes that encode for only one
pesticidal protein or mode of action at a time. Such phenotypes represent the easiest selection
pressure for pests to adapt to and overcome; again, such a proposal would enhance good
stewardship, and thus is worthy of support. EPA also proposes changes to the refugia
requirements that set aside areas or portions of a planting (e.g., 10 percent of a field or of a bag
of seed) in order to sustain threshold levels of susceptible pests so as to help forestall the
emergence of resistance. These proposals have been welcomed by academia and industry, are
consistent with data and lived experiences, improve stewardship, and are deserving of support. 44
The Biden administration should move them forward to final adoption with alacrity.

THE DEPARTMENT OF AGRICULTURE
USDA was the first agency to promulgate regulations to assess and manage risks associated with
crops improved through biotechnology, which they did in 1987.45 These regulations were
updated and improved in 1992. Despite several attempts, no further significant updates have
taken place until the “Am I Regulated?” process was put in place in 2011, which was a major
innovation and improvement. 46 This was superseded recently by the Sustainable, Ecological,
Consistent, Uniform, Responsible, Efficient (SECURE) rule, which entered into force on August
17, 2020. 47
USDA’s stated purpose for the SECURE rule is to establish “a clear, consistent, and risk-based
regulatory framework for products developed using genetic engineering that provides regulatory
relief and better focuses regulatory resources on potential areas of risk.” 48 The rule formalizes
categories of genetically engineered or edited plants that are exempt from regulatory oversight,
and a consultation process through which responsible individuals can seek guidance as to
whether their innovation meets the exemption criteria or must be looked at more closely. It also
provides a permitting process through which regulated articles not qualifying for exemption can
be reviewed pursuant to a field-trial permit. These changes do update and streamline the
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regulatory process, but they continue to fall short of being truly science based and consistent
with the bedrock principles of the Coordinated Framework.
Under the SECURE rule’s provisions:
[C]ertain categories of modified plants are exempt from the regulations because they could
otherwise have been developed through conventional breeding techniques and thus are
unlikely to pose an increased plant pest risk compared to conventionally bred plants. These
exemptions apply only to plants because the long history of plant breeding provides us
extensive experience in safely managing any associated plant pest risks. In addition, plants
that have a plant-trait-mechanism of action combination that is the same as in a plant that
has been determined by APHIS to be unlikely to pose a plant pest risk and therefore to be
not regulated are exempt from the regulations. 49
USDA’s recent changes update and streamline the regulatory process but continue to fall short of being
truly science based and consistent with the Coordinated Framework.
But the exemption process, indeed the entire SECURE rule, singles out products of genetic
engineering and editing for special focus and differential treatment. It does so without having
identified any unique hazards associated with the use of these techniques. On the other hand,
strong scientific evidence supported by vast experience has shown no such novel and unique
hazards have been identified despite decades of energetic efforts. It must be repeated, yet again,
that any and all hazards manifest by any new plant (or animal, or microbial) variety, however
generated, are mediated by phenotype. These hazards are made real and worthy of regulation
only if the phenotype creates problems upon exposure, which is the definition of risk. And again,
any given hazardous phenotype can be generated in many different ways, none of which have
ever been shown to bear any causal relationship with risk. The SECURE rule, like every other
regulatory regime that has seriously attempted to adhere to science and respect data, tries to
approximate credibility by focusing on the characteristics of the organism (its phenotype) rather
than the process by which it came about. But in applying risk-assessment and management
measures solely to genetically engineered and edited organisms, it presumes them to be
hazardous without having ever demonstrated any hazard. In so doing, USDA continues to
stigmatize and disincentivize the most modern, precise, and safest methodologies in the history
of plant and animal breeding. This works against human and environmental health by increasing
the time and expense of developing new products at a moment in modern human history when
the need has never been greater or more urgent.
Just as we recommend for FDA, USDA should build on the improvements delivered by the
SECURE rule, though imperfect, by soliciting public input to identify hazardous phenotypes that
may create undue risks to human health or the environment regardless of how they are
generated. A focused effort of this sort would either identify such classes, or it would not. If it
does, the existing regulatory mechanisms can be adapted to identify, manage, and mitigate the
risks. If no such classes of hazards unique to products of genetic engineering or gene editing are
identified, then no process-specific regulatory regime aimed at them could be justified, and
existing regimes should be set aside as wasteful and counterproductive.
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THE OFFICE OF SCIENCE AND TECHNOLOGY POLICY
Overarching U.S. policy for regulating the products of biotechnology in agriculture was first laid
out in 1986 by OSTP of the Executive Office of the President. 50 At the time, it was welcomed by
many as a commendably science-based approach, though viewed with some skepticism since it
presumed an unprecedented degree of coordination among sometimes competing regulatory
agencies. Although such fears were not realized, the course of events delivered a more pernicious
outcome as implementation drifted away from its science-based foundations and in a more
precautionary direction.
OSTP is good at designing policy, but less so at seeing it implemented. OSTP must follow up and
work closely with OMB/OIRA to see that regulatory agencies implement policy as directed and in a
timely manner.
The Obama administration in 2015 tried to rectify this with renewed guidance and instructions
to regulatory agencies, directing a return to first principles and updating of regulations in accord
with ongoing policy. 51 OSTP created an interagency working group tasked with developing a
“National Strategy for Modernizing the Regulatory System for Biotechnology Products,” which
was published in September 2016.52 It specifically reaffirmed:
[T]he policy of the United States Government is to seek regulatory approaches that protect
health and the environment while reducing regulatory burdens and avoiding unjustifiably
inhibiting innovation, stigmatizing new technologies, or creating trade barriers, [further
stipulating that EPA should] clarify its approach to pesticidal products derived from
genome editing techniques. 53
The Trump administration took similar steps to address the same concerns, issuing in June 2019
an “Executive Order on Modernizing the Regulatory Framework for Agricultural Biotechnology
Products.” 54 This was the direct impetus for the EPA revisions to the PIPs regulation previously
discussed, as well as the USDA actions on gene-edited plants. It is thus made starkly apparent
that the vision, goals, and policy objectives for agricultural biotechnology are bipartisan and
transcend administrations.
One could be forgiven for wondering, then, why this hasn’t happened yet.
OSTP is good at designing policy, but less so at seeing it implemented. The Biden administration
could fix this. OSTP should reaffirm these long-standing policy objectives as a matter of urgency,
tasking FDA, EPA, and USDA with correcting and repairing the deficiencies identified herein with
alacrity. OSTP must then follow up and work closely with the Office of Management and Budget
(OMB)/Office of Information and Regulatory Affairs (OIRA) both to put agencies on notice as to
what is expected and to apply rapid timelines (consistent with the Administrative Procedure Act)
for delivering the mandated outcomes.
Moreover, as the Senate reviews Biden administration nominees for these related agencies and
divisions, it should press nominees for their views on these issues, working to ensure that they
support the United States continuing its leadership in agricultural innovation.
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If the administration takes the handful of steps we’ve outlined, it will reaffirm that the most
effective means for ensuring environmental and human health is policies strongly grounded in
science and informed by experience. The effect of this would be to stimulate and enable a vast
wave of innovations spanning multiple sectors of the U.S. and global economies, accelerating
delivery of innovative solutions to urgent problems.
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