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A new window of opportunity to reject process-based
biotechnology regulation

Gary E Marchant* and Yvonne A Stevens

Center for Law, Science & Innovation; Sandra Day O’Connor College of Law; Arizona
State University; Tempe, AZ USA

ABSTRACT. The question of whether biotechnology regulation should be based on the process or the
product has long been debated, with different jurisdictions adopting different approaches. The
European Union has adopted a process-based approach, Canada has adopted a product-based
approach, and the United States has implemented a hybrid system. With the recent proliferation of
new methods of genetic modification, such as gene editing, process-based regulatory systems, which
are premised on a binary system of transgenic and conventional approaches, will become increasingly
obsolete and unsustainable. To avoid unreasonable, unfair and arbitrary results, nations that have
adopted process-based approaches will need to migrate to a product-based approach that considers the
novelty and risks of the individual trait, rather than the process by which that trait was produced. This
commentary suggests some approaches for the design of such a product-based approach.
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From the beginning of the modern era of biotech-
nology, a central policy question has been
whether regulation should be process-based or
product-based. A process-based regulatory sys-
tem differentiates regulatory requirements based
on the process used to make the product. A prod-
uct-based approach bases regulatory require-
ments on the characteristics of the final product,
regardless of the process by which it was made.
A key assumption of a process-based approach
is that products made using the regulated process
are fundamentally different or more risky than
similar products made using other methods. In
the case of genetically modified organisms
(GMOs), a process-based approach thus assumes
that products made using genetic engineering are
more risky than comparable products made

using other methods (Breyer et al., 2009). Such
an assumption is contrary to the well-established
scientific consensus that GMOs as a category are
no more dangerous than conventional foods or
foods produced by any other process (National
Research Council 2004).

Different jurisdictions currently apply differ-
ent approaches to this fundamental regulatory
question. The European Union (EU) explicitly
adopted a process-based regulatory regime, the
United States endorses a product-based
approach in principle but mostly applies a de
facto process-based approach, and Canada has
adopted an explicitly product-based strategy.
Jurisdictions adopting a process-based approach
typically apply a binary regulatory regime
system that differentiates transgenic products
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from conventional products, generally leaving
conventional products unregulated while
imposing burdensome regulatory requirements
on GMO products.

The regulation of GMOs is about to get
much more complicated with the advent of var-
ious other techniques for modifying products,
including genetic editing with engineered
nucleases technologies such as CRISPR, but
also other methods including cisgenesis, intra-
genesis, cell fusion, and RNA interference
(RNAi). Nations that are currently applying a
process-based regulatory approach are already
facing scientific criticism for differentiating
similar products made with different processes
based on political and public perception ration-
ales rather than scientific evidence (McHughen
2007). With the recent proliferation of new
modification technologies, the credibility and
feasibility of process-based approaches will be
further challenged and may no longer be scien-
tifically and politically sustainable.

In this article, we first trace the development
of a partial or completely process-based regula-
tory approach in the EU and US based on a
binary differentiation between transgenic and
conventional products, and contrast these sys-
tems with a product-based system like Can-
ada’s. We then discuss how emerging new
genetic modification techniques will undermine
dualistic process-based regulatory frameworks.
These existing regulatory regimes will need to
change in response to these technological devel-
opments – we advocate transition to a purely
product-based approach in the interests of sound
science, administrative coherence, and fairness.

PROCESS-VERSUS PRODUCT-BASED
REGULATION

Europe

Every jurisdiction that has considered the
regulation of genetically modified products has
had to confront the choice of adopting a prod-
uct-based or process-based approach. The EU is
a leading example of applying a process-based
approach. While GMOs were initially catego-
rized with foods made with other new

technologies under the EU’s novel foods regula-
tory category, in 2003 the EU adopted new Reg-
ulations that were specific to genetically
modified (GM) foods, feeds and crops (EU Par-
liament and Council, 2003, n.d.). These Regula-
tions, which took effect in 2004, applied
different and much more rigorous requirements
to any product produced using genetic engineer-
ing than other foods, feeds, and crops, even
when expressing similar traits. The Regulations
incorporate the definitions from EU Directive
2001/18/EC on the deliberate release of
GM organisms and specifically apply to
“recombinant nucleic acid techniques involving
the formation of new combinations of genetic
material by the insertion of nucleic acid mole-
cules produced by whatever means outside an
organism, into any virus, bacterial plasmid or
other vector system and their incorporation into
a host organism in which they do not naturally
occur but in which they are capable of continued
propagation,” and specifically exclude muta-
genesis from the scope of the Regulations. Prod-
ucts that involve recombinant DNA are subject
to burdensome pre-market risk assessment and
approval, labeling and traceability require-
ments, which do not apply to other products
such as those produced by mutagenesis.

United States

The US initially endorsed a product-based
approach, concluding that products made with
modern biotechnologies present no novel or
increased risks as a category than equivalent
products made with other techniques. The foun-
dational document for the regulation of biotech-
nology in the US was the Coordinated
Framework for Regulation of Biotechnology,
adopted by the White House Office of Science
and Technology Policy in 1986, which parceled
regulatory authority for GMOs among the Food
and Drug Administration (FDA), Environmental
Protection Agency (EPA), and US Department
of Agriculture (USDA) (U.S. Office of Science
and Technology Policy 1986). This document
instructed federal agencies to implement prod-
uct-based regulation, stating that “[t]he manu-
facture by the newer technologies . . . will be
reviewed by FDA,USDA and EPA in essentially
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the same manner for safety and efficacy as prod-
ucts obtained by other techniques” (U.S. Office
of Science and Technology Policy 1986). The
US National Academy of Sciences likewise
advised in 2002 that “properties of a genetically
modified organism should be the focus of risk
assessments, not the process by which it was
produced” (National Research Council 2002).

Yet, the US system diverged from a product-
based approach in significant ways. The USDA
initially classified all GMO crops as potential
plant pests under the Plant Protection Act based
on the presence, especially early on, of DNA
sequences from potential pathogens, such as the
cauliflower mosaic virus, and use of known
pathogen vectors, such as agrobacterium tumi-
faciens (AT), in the genetic engineering process.
AT causes crown gall disease in certain flower-
ing plants. The USDA approach has resulted in
significant costs and delays as developers of
GMO crops have been required to go through a
permit or notification process before field test-
ing their products, and an even more expensive
and time-consuming deregulation petition pro-
cess before commercially introducing their
GMO product. Crops with similar traits that
were not made using transgenic methods were
not subject to these requirements, providing a
significant regulatory advantage to non-GMO
products. Only in recent years have a handful of
GMO products been able to avoid USDA regu-
lation by using genetic constructs that did not
use any DNA from any potential plant pest
(McGinnis et al., 2012).

The EPA, through the Federal Insecticide,
Fungicide, and Rodenticide Act regulates,
among other things, plant-incorporated protec-
tants (PIPs). These are pesticides produced by
genetically engineered plants, genetically engi-
neered to produce the active pesticidal sub-
stance. The EPA’s regulatory authority extends
only to the expressed substance and its genetic
material, not the plant itself. EPA oversight is,
therefore triggered by process: that of geneti-
cally engineering a plant to produce a pesticidal
substance. A comparable plant engineered
using non-recombinant DNA methods that has
enhanced anti-pest traits would likely not be
subject to EPA regulation. Moreover, EPA
regulates inter-generic genetically engineered

microbes under the Toxic Substances Control
Act, imposing regulatory requirements that are
triggered by the process of genetic engineering.

The FDA is the US agency that has most
closely adhered to the product not process
approach espoused by the US government. In
adopting its policy toward GMOs, the agency
stated:

FDA’s implementing regulations, and
current practice, utiliz[e] an approach
identical in principle to that applied to
foods developed by traditional plant
breeding. The regulatory status of a food,
irrespective of the method by which it
was developed, is dependent upon objec-
tive characteristics of the food . . . [T]he
key factors in reviewing safety concerns
should be the characteristics of the food
product, rather than the fact that the new
methods are used. (Food and Drug
Administration, 1992)

Yet, even the FDA has slid into a process
based approach by suggesting that GMO pro-
ducers “voluntarily” undertake an “informal
consultation” with FDA prior to marketing new
GM foods, which every GM food product to
date has been subjected to. This results in sig-
nificant extra costs and delays for GM products
that do not apply to non-GMO products.

Canada

Unlike the EU and US, Canada has adopted
a strictly product-based regulatory approach.
GM crops and food in Canada are regulated by
the Canadian Food Inspection Agency (CFIA)
and Health Canada pursuant to the Seeds Act
(Seeds Act, R.S.C 1985) and Regulations and
the Food and Drugs Act and its Regulations
(Food and Drugs Act, R.S.C 1985). To better
align itself with the rapid progression of genetic
engineering methods, the Canadian regulatory
system identifies and distinguishes itself via 2
main concepts: 1) novelty; and 2) product, not
process. This means that regardless of the mod-
ification method employed (i.e. mutagenesis,
conventional cross-breeding, transgenesis,
etc.), only plants with “Novel Traits” and foods
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categorized as “Novel Foods” are subject to
regulatory scrutiny (Smyth, McHughen 2008).

A plant with a novel trait (PNT) is one that
has been subjected to the intentional introduc-
tion of one or more traits whereby the trait or
traits is or are “new to cultivated populations of
the species in Canada” and has or have “a
potential to affect the specific use and safety of
the plant with respect to the environment and
human and animal health” (McAllister, 2013).
A novel food is identified as a “substance,
including a microorganism, that does not have
a history of safe use as a food” or a “food that
has been manufactured, prepared, preserved or
packaged by a process that has not been previ-
ously applied to that food, and causes the food
to undergo a major change.” To enter the mar-
ketplace, PNTs must pass the stringent safety
assessments imposed by the CFIA and Health
Canada which ensure the PNTs are as safe for
use as the conventional plant types already
being cultivated. In terms of shared agency
responsibility, the CFIA assesses PNTs used
for livestock feed and their corresponding envi-
ronmental impact, while Health Canada is
charged with certifying that foods derived from
PNTs are nutritious and safe for consumption
(Canadian Food Inspection Agency).

The Canadian system promotes efficiency,
coherence and uniform application of standards
because no matter what technologies are used,
regulatory intervention will apply only to novel
plants and foods. This approach ensures that
Canadian regulators do not selectively focus
only on genetically engineered products even
when similar traits are produced using other
technologies, thereby avoiding the regulatory
confusion and uncertainty currently being
experienced by other process-focused nations.

It might be suggested that the Canadian
approach is not strictly product based in that
when it comes to food, regulatory assessment is
required for food that has been, among other
things, manufactured by a process not previ-
ously applied to that food, causing it to undergo
a major change. Nonetheless, regulatory assess-
ment is only triggered when the new process
used causes the food to undergo a major change
and exhibit a novel trait. Therefore, it is

ultimately the characteristics of the product
that are scrutinized and not the process.

THE DISRUPTIVE EFFECT OF NEW
GENETIC MODIFICATION

TECHNIQUES

One of the most important developments in
the governance of genetic modification over
the past few years has been the rapid prolifera-
tion of additional genetic modification techni-
ques. This proliferation includes a variety of
site-directed gene editing techniques using
engineered nucleases, most notably clustered
regularly interspersed short palindromic repeats
with the associated Cas9 endonuclease
(CRISPR/Cas9), but also including zinc finger
nucleases and transcriptional activator-like
effector nuclease (TALENs; Wolt et al., 2015).
In addition to these gene editing approaches,
other technologies that are now available for
modifying microbes, plants and animals
include cisgenesis (Telem et al., 2013), intra-
genesis (Lusser, Davies 2013), marker-assisted
selection (Collard, Mackill 2008), grafting/ pol-
yploidization (Fuentes et al., 2014), “molecular
strengthening” (Hu, Lubberstedt 2015), RNAi
(Kusaba 2004) and no doubt many others (now
or in the near future). This array of new genetic
modification technologies presents an existen-
tial challenge to process-based biotechnology
regulation.

Governments, companies, scientists and non-
governmental organizations (NGOs) around the
world are struggling to clarify how these new
techniques “fit” into existing binary process-
based regulatory frameworks that currently dif-
ferentiate transgenic from “conventional” prod-
ucts (Wolt et al., 2015). Indeed, we are already
seeing different process-based jurisdictions
reaching inconsistent decisions on whether gene
editing fits into the genetic engineering cate-
gory, with Germany concluding it does and
Sweden concluding it does not. This inconsis-
tency, uncertainty and confusion overlays on
and feeds into growing dissatisfaction with the
current regulatory frameworks. Because site-
specific gene editing techniques can make
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genetic changes more precisely than traditional
transgenic methods, they may justify less exten-
sive regulatory oversight than transgenic prod-
ucts. Yet, the existing binary systems provide
only 2 categories – transgenic and conventional
products, leaving no room for some intermedi-
ate category. To complicate matters further,
some “conventional” products created by muta-
genesis may have similar traits as transgenic
equivalents but involve even less precise and
more promiscuous genetic changes, suggesting
they should be regulated more stringently rather
than less stringently than transgenic equivalents
under a rational system that ties the level of
scrutiny to the extent and imprecision of genetic
changes (Schultz 2015).

To further complicate matters there is the
growing list of genetic modification techniques
described above in addition to transgenesis,
gene editing, and mutagenesis. There is also var-
iation within some techniques in potential risks
based on factors such as the extent and type of
genetic changes, the source of the genetic infor-
mation, the specifics of the modification proce-
dure, and characteristics of the host organism
and its environment. For example, there are mul-
tiple gene editing techniques, which can each be
used to make a variety of genetic changes rang-
ing from deletions, to single base changes, to
insertion of transgenic sequences (Wolt et al.,
2015). Overlaying this technical complexity are
social and political claims and controversies,
including some NGOs contending that new
genetic modification techniques are an industry
strategy to avoid the regulations applicable to
transgenic products (Pollack, 2015).

Regulatory agencies in the US and EU have
struggled with trying to apply their existing
binary transgenic/conventional regulatory
framework to products modified using new
techniques (Wolt et al., 2015). The USDA has
responded on a case-by-case basis to a series
of letters of inquiry from product developers,
generally determining that the USDA regula-
tory requirements do not apply to products
produced by gene editing and other non-trans-
genic methods (Camacho et al., 2014). While
individual European countries have adopted
inconsistent initial decisions on the regulatory
categorization of gene editing techniques, the

EU overall haso been indecisive to date about
whether new techniques such as gene editing
fall within the scope of its strict regulatory
regime for GM products (Harvey 2014), with
some scientists arguing that new techniques
are more precise and should be exempted
from the GM regulation (Breyer et al., 2009).

Some commentators and expert groups have
tried to make sense of this chaos by proposing
complex classification schemes that try to orga-
nize the various available processes into some
sort of coherent hierarchy (Lusser, Davies,
2013). For example, Podevein et al. have pro-
posed a 2-dimensional matrix that organizes
products by the degree of gene editing change
along one axis and the stability of the genetic
modification along the other axis, creating 9
different potential categories (Podevin et al.,
2012). This matrix only incorporates gene edit-
ing techniques, so an even more complex
matrix would be needed to also incorporate
other new genetic modification techniques.

These schemes are too complex and uncer-
tain to provide the predictable and risk-based
decision-making framework needed in this
important and evolving field. Regulators, com-
panies, scientists and NGOs all need a regula-
tory system that is consistent and predictable,
and is robust in ensuring potentially risky prod-
ucts are given appropriate oversight while non-
risky products are not unduly burdened with
unnecessary regulatory hurdles. The continuum
of available genetic modification processes
resists any simple classification or categoriza-
tion scheme. And the field is not static, there
are likely to be new technologies or modifica-
tions and combinations of existing technologies
that will require the constant reconsideration
and updating of any process-based regulatory
system. Moreover, as in other technology-rich
fields, new evidence and learning will continu-
ously arise, requiring a “learning” system that
can adjust to the constant stream of new data
(Institute of Medicine, 2012). It is critical to
design regulatory frameworks that can keep
pace with ever-changing technologies (March-
ant et al., 2011). A static, fixed categorical sys-
tem based on different processes is particularly
unsuited to a dynamic, evolving field like bio-
technology and crop modification.
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A PATH FORWARD

As the previous section established, the pro-
liferation of gene editing and other genetic mod-
ifications portends the end of any rational and
credible process-based regulatory system, to the
extent such a systemwas ever rational and credi-
ble. With the growing list of available genetic
modification technologies, the existing binary
transgenic-conventional process-based systems
are obsolete, and any type of classification
scheme that attempts to group and rank the con-
tinuum of different techniques will be unduly
complex, unpredictable and inconsistent. More-
over, multiple modification technologies will
increasingly be available to create products with
the equivalent trait. This is already a problem in
that crops with the same trait can be produced
using different technologies, which undermines
the scientific credibility of the regulatory system
when these similar products are subject to vastly
disparate regulatory requirements under the
existing binary process-based system. As this
overlap in end-products from different pro-
cesses becomes more common, process-based
regulation will become increasingly discredited
(Morris, Spoillane 2008).

Regulatory systems will therefore have no
choice but to ultimately migrate to a product-
based rather than process-based approach (Wolt
et al., 2015). By doing so sooner rather than
later, governments can minimize the disruption,
inefficiency and confusion undermining their
process-based systems. This provides an impor-
tant window of opportunity to consider a more
scientifically-based and effective regulatory
approach. The US government’s recent call to
reconsider the existing Coordinated Framework
for Regulation of Biotechnology is an opportune
window of opportunity to undertake the inevita-
ble shift to a product-based system (Holdren
et al., 2015). How should this product-based
system be constructed in the US?

One approach would be to subject all modi-
fied products, regardless of what process was
used to make them, to the existing regulatory
requirements for transgenic products. This
would ensure a rigorous regulatory review for
all modified products, whether they were pro-
duced by mutagenesis, transgenesis, or new

techniques such as gene editing technologies.
Such an approach would also end the irrational
result of similar products exhibiting the same
trait but made by different technologies from
being subjected to dramatically different regu-
latory requirements. It would also address con-
cerns of some NGOs that companies would
strategically utilize new modification technolo-
gies to evade regulatory requirements for trans-
genic products.

Applying the current transgenic system to all
modified products would be enormously waste-
ful and counter-productive however. For trans-
genics themselves, it is increasingly apparent
the current system is unduly burdensome,
duplicative and wasteful, as almost 20 y of reg-
ulatory experience with rigorous scientific
oversight has demonstrated few environmental
or health problems from growing or eating
transgenic products (Camacho et al., 2014).
Regulators have now accumulated sufficient
evidence and experience to predict with confi-
dence that many transgenic crops and foods are
safe, especially those with similar traits to prod-
ucts that have gone through extensive regula-
tory review. The extensive regulatory burdens
for transgenic products have increased costs
and delays for products that ultimately obtain
regulatory approval, and have deterred many
university, small business and public sector
labs from pursuing transgenic products for
humanitarian, non-profit or specialized market
applications (Holdren et al., 2015). Expanding
this existing overly-stringent regulatory system
to other processes such as mutagenesis which
has been exempt from regulation until now,
and more precise techniques such as gene edit-
ing which can add foreign DNA more precisely
than traditional transgenic methods, would
only increase the inefficiency and lack of scien-
tific rigor of the current system.

There are a couple additional reasons for
moving toward less rather than more oversight
of genetically modified products. First, one of
the secondary objectives of extensive regulatory
oversight of transgenic products was to increase
public confidence in the technology. The current
regulatory system is not achieving this goal, as
public opinion seems to be growing increasingly
anti-GMO rather than pro-GMO. For example, a
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recent Pew study found that only 37 percent of
the public believed that GMOs were safe to eat,
compared to 88 percent of scientists, creating
the biggest gap between scientists and the public
on any of the science-policy issues considered
(PewResearch Center, 2015). Studies with other
technologies that have been subject to precau-
tionary regulation find that such regulation stig-
matizes the technology and increases rather
than reduces public fears and anxiety (Wiede-
mann, Sch€utz, 2005).

Second, unnecessarily broad regulation trig-
gers secondary regulatory requirements that
can further increase regulatory costs and
delays. Specifically, the requirement of regula-
tory approval is usually a “federal action” that
triggers the National Environmental Policy Act
(NEPA), which requires the regulatory agency
to conduct an assessment of the environmental
impacts of its proposed decision. This can trig-
ger years of delays and millions of dollars of
extra costs for the agency and affected com-
pany, as well as providing an opportunity for
opponents to file a citizen suit to further delay
the regulatory approval. GMO crops have been
subject to repeated delays and nuisance law-
suits for procedural claims under NEPA
(McGinnis et al., 2012). Therefore, the scope
of regulation should be carefully limited to
avoid snaring products in the NEPA web if
there is no real need for regulatory oversight.

For these reasons, and given the long record
of safety with GMO regulation, the new prod-
uct-based regulatory system should start with a
presumption of no pre-market regulatory
approval for crops and food with existing traits,
recognized as safe (Bradford et al., 2005). Spe-
cific types of products should be required to
obtain a one-time pre-market approval for
potential environmental or health risks (separate
decisions by USDA and FDA respectively)
based on red flags associated with the trait, novel
or otherwise, rather than the process by which it
was created. For example, a plant product engi-
neered by anymethod to produce an active phar-
maceutical should be subject to pre-market
environmental review by USDA, because of the
potential dangers if the active product were to
get into the environment. Alternatively, an engi-
neered plant-based food product from a crop

modified with a gene from a known or poten-
tially allergenic species should be subject to
pre-market FDA review for food safety. An ini-
tial list of trait-based “red flags” that automati-
cally trigger pre-market review by USDA for
environmental impacts or FDA for human
health (from food) impacts could be created, to
be modified based on experience going forward.
New PIPs not subject to previous regulatory
scrutiny or which otherwise raise specific “red
flag” concerns would continue to be evaluated
and regulated by EPA, although its regulations
would have to be reevaluated accordingly under
the proposed red flag system.

If other unanticipated problems should be
observed, USDA, FDA, and EPA could use
post-market authority to take regulatory action
(and perhaps revise the list of red flag catego-
ries to prevent future re-occurrences). Regula-
tory resources would be better spent on post-
market surveillance, which can then focus on
those rare products that do present health or
environmental risks, rather than burdening all
modified products, most of which likely present
no significant risks.

If the proposed system of a presumption of
no pre-market review is not politically feasible,
a less radical proposal would be to adopt a
novel trait based regulatory system. Very simi-
lar to the Canadian system, only crops and
foods incorporating a new trait, differentiating
it from our first proposal, would be subject to
pre-market review and approval. Subsequent
products expressing a previously approved trait
would be fully or partially exempted from
duplicative pre-market reviews, regardless of
the technique by which they were produced
(Smyth, McHughen, 2008).

The relaxation of pre-market review require-
ments for GM products should not affect a
responsible company’s ethical responsibility to
appropriately test their products before com-
mercialization. This does not mean conducting
the full slate of tests currently required for reg-
ulatory approval of transgenic products, as
many of these tests may be redundant or not
indicated for a specific product or application.
But a company should make a case-by-case
determination of whether and what health or
environmental safety tests are warranted,
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regardless of whether the product is transgenic,
genome edited, conventional, or organic.

Adoption of the more relaxed but scientifi-
cally sound regulatory approval system
described here would likely raise 2 types of
objections. First, anti-GMO activists would try
to further undermine public confidence in GM
foods by criticizing the lack of pre-market reg-
ulatory approval for many GM products. While
such arguments may achieve some short-term
traction, the effect in the long-run will be bene-
ficial by reinforcing the well-established scien-
tific consensus that GM crops and foods as a
category are not more risky than comparable
products made using other processes. The cur-
rent regulatory system that selectively targets
only GM products stigmatizes transgenic tech-
nology and has a long term corrosive effect on
realistic public understanding of food safety.

The second concern is the effect of a new
regulatory system on international trade. Foods
and feeds are heavily traded in international
commerce, and disparate regulatory approval
criteria and status has already disrupted trade in
GMO-containing commodities. If the new US
product-based regulatory system becomes even
more inconsistent with the process-based sys-
tems of many European and Asian nations,
more trade disruptions are possible. But such
concerns should not deter making the US sys-
tem more science-based. First, the process-
based systems in the EU, Asia and elsewhere
already are causing major trade issues for the
US, as those other jurisdictions delay or fail to
approve new GMO products approved in the
US. These trade disputes will only get worse
with the proliferation of gene editing and other
new genetic modification technologies, as
nations adopt inconsistent process-based regu-
lations. It is therefore not clear that the US
adoption of a more rational product-based sys-
tem would make trade problems any worse
than they would be without such revisions.

Second, and most importantly, the only path-
way to harmonious trade in new crop, food and
feed products is to create a level regulatory
field based on applying the best available sci-
ence that focuses on real risks. The US can best
advance such an approach at the international
level by adopting such a system into its own

domestic laws, and then encouraging other
nations to follow suit. There have been increas-
ing indications that governments and scientific
organizations in other jurisdictions are recog-
nizing the need to move away from discrimina-
tory and unscientific process- based regulation.
The proliferation of new genetic modification
technologies such as gene editing is creating a
promising window of opportunity to reconfig-
ure biotechnology regulation at both the
national and international levels.

CONCLUSION

The proliferation of new techniques for
genetically modifying plants, animals and
foods presents both a regulatory challenge and
opportunity. Existing binary transgenic/con-
ventional process-based regulatory systems in
the US and EU will become increasingly
stretched and scientifically undermined by try-
ing to force the new technologies into their
already outdated binary process-based regula-
tory frameworks. The new technologies will
create a continuum of products that differ in
potential risks by a variety of factors, of which
process of production will increasingly
become insignificant. This continuum of prod-
ucts will inevitably and eventually force gov-
ernments to switch to a more scientific
product-based system. Given the extensive his-
torical record of safety and the growing
knowledge about the safety of genetic modifi-
cation techniques, this article proposes a new
approach that includes a presumption of no
pre-market regulatory review for existing,
accepted traits, with certain categories of prod-
ucts being subject to health or environmental
pre-market requirements based on non-static,
evolving trait-based “red flags” of established
or potential concern, that are independent of
process used for production.
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