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What is gene editing  in agriculture?

Gene editing techniques, such as CRISPR-Cas9, can be 
used to delete, substitute, and insert strands of an 
organism’s own DNA to produce desired traits, such as 
resistance to pests, diseases, herbicides, drought and 
flooding, as well as with improved yields and nutritional 
composition (Epp 2017, NAS 2016) 

Not transgenic, does not use a plant pest to insert genetic 
material



The Coordinated Framework for the Regulation of 
Biotechnology (CFRB) was enacted in 1986 to regulate foods, 
crops, and animal feed produced using biotechnology. 

Three Agencies: 
� USDA-APHIS functions as the dominant authority on plant 

health. GMOs are fully regulated by the agency because an 
agrobacterium, a plant pest, is used to introduce foreign 
DNA into a product. 

� EPA focuses on the pesticidal traits that may be present in a 
plant. 

� FDA oversees the regulation of human food and animal 
feed by evaluating purity, potency, safety, and labeling. 



Product vs. Process Paradigm 
A product based regulatory approach assesses the 
potential risk of the final product, as opposed to a 
process based assessment that focuses on the technique
(or process) used to create products. 

But gene editing for crops and foods challenge existing 
regulatory paradigms for biotechnology (Wolt and Wolf 
2018; NAS 2017b). 



Secretary Perdue Issues USDA Statement on Plant 
Breeding Innovation

(Washington, D.C., March 28, 2018) – U.S. Secretary of Agriculture Sonny Perdue today 
issued a statement providing clarification on the U.S. Department of Agriculture’s 
(USDA) oversight of plants produced through innovative new breeding techniques which 
include techniques called genome editing.

Under its biotechnology regulations, USDA does not regulate or have any 
plans to regulate plants that could otherwise have been developed 
through traditional breeding techniques as long as they are not plant 
pests or developed using plant pests. This includes … the newest of these 
methods, such as genome editing, [that can] expand traditional plant 
breeding tools because they can introduce new plant traits more quickly and 
precisely, potentially saving years or even decades in bringing needed new 
varieties to farmers.

Source: USDA Press Release, Release No. 0070.18



Top EU court: GMO rules cover plant gene editing technique 

BRUSSELS (Reuters) JULY 25, 2018  – “Crops obtained by plant breeding 

technique mutagenesis should fall under laws restricting the use 

of genetically modified organisms (GMOs), Europe’s highest court 

said on Wednesday, in a victory for environmental campaigne.” 

“ECJ ruling on gene 
editing products: 
Victory for 
consumers, farmers, 
environment.”
25.07.2018

Corporate Europe 

Observatory



01 Aug 2019 | News
Pressure increases for ECJ rule banning use of 
genome editing in agriculture to be reversed

Europe could lose its competitive edge in sustainable food 
production if the EU does not rethink its rule on genome 
editing crop plants. Researchers across the EU issue a fresh 
call for the ban to be lifted.

Source: Science Business Net

https://sciencebusiness.net/news-0


GMO Labeling in the US

U.S.D.A. announces G.M.O. labeling standard. Dec. 20, 2018

The standard defines bioengineered foods as those containing detectable genetic 
material that has been modified through lab techniques and may not be created 
through conventional breeding or found in nature.
Excludes: Refined foods that are derived from bioengineered crops, no disclosure is 
required if the food does not contain detectable modified genetic material

Source: Food Business News 

Implementation of the 
standard begins Jan. 1, 2020.



Timeline: GMO Governance 
Late 1990s, successful anti-GMO movement in Europe. Most of EU imposes moratorium on 
growing GM crops, required GMO labeling  of food. 
1998-2003, US anti-GMO movement active, limited success. US federal GMO labeling legislation 
failed.

2012-14 Labeling citizen initiatives in several Western states, (OR, WA , CA, CO).  All Failed 
2012-14 Labeling movement in Eastern (CT, ME, MA ) Pass labeling law with trigger clauses.

2014 VT passes only GMO labeling law without clause, in effect in 2016

2016 Federal law passes (NBFDS) and pre-empts VT law.

2015-16 Several food companies start voluntary GMO labeling (Campbell’s, Nestle, Mars, General 
Mills, Kellogg and ConAgra)

2018 Large food companies leave Grocery Manufacturers Association (GMA) over strong anti-
GMO labeling position (Mars, Nestle, Dean Foods, Tyson Foods, Unilever,  et al)

2018 Prominent retailers start Sustainable Food Policy Alliance to for responsible marketing and 
transparency (Danone North America; Mars; Nestlé USA; and Unilever )

2018 U.S.D.A. releases  G.M.O. labeling standard. 
Bain  & Danachi, 2014, Schurmann and Munto, 



Research Questions: 
Given the differing regulatory interpretations about 
gene editing and need for labeling between US and EU,  

How should gene edited agriculture and food be 
governed? government regulation, private market 
governance, i.e. voluntary labeling, or intersection of 
public and private? 

Can it be governed? lack of detectable genetic material 
in the final product.. Product or process approach?



Theoretical Framework
1) Private governance of agrofood sector by firms, NGOs, other 
consumer activist networks
o Values based standards, conscientious consumption, 

value chains (Bartley et al 2015; Ponte et al 2011; Busch and Bain 2004; Henson, 
2011; )

o Neoliberal governance by labels, certification, retailer 
brands, multi-stakeholder commodity roundtables etc.  
(Bain and Selfa, 2017; Selfa, Bain and Moreno, 2017, Guthmann, 2007, Elgert 2012) 

2) Transnational Governance as intersection of public and 
private standards
o “Layering of rules” (Bartley, 2011) 
o “Hybrid relationships” between government, private 

sector and civil society; how do states benefit from nonstate 
governance (Abrams et al 2018)



Theoretical Framework (continued) 

3) “Industry opportunity structures”  for  anti-GMO 
movement- Role of retail sector in EU (Schurman and 
Munro, 2010)

4) Tension and conflicts within the agricultural 
biotechnology corporate sector- limit the aims of the 
corporate sector  and provide an opening for contestation by 
civil society  (Falkner 2009; Fuchs and Clapp 2009) 



� Semi-structured, in-depth 
interviews
� Diverse actors

� Proponents and critics
� 49 participants from  39 

organizations

� Questions pertaining to 
risks, benefits, trust, 
governance, and lessons 
from GMO experience.

Type of Entity- Interviews

Biotech, Consumer, Food Safety, Environmental 
Advocacy Groups

*12

Agribusiness, Biotech, Seed Companies 6

Industry Trade Associations 5

Federal Agencies 5

Food Companies and Retailers 3

University Scientists/Associations 3

Patent Lawyer 1

Biotech Research Center 1

Total 39

* Types of NGOs and Activist Organizations

Environment
Consumer Protection and Food Safety 
Science and Society 
Community Development
Biotechnology and Food Security

5
3
2
1
1



� Interviews transcribed 
and analyzed in Nvivo

� Codes based on 
literature, initial open 
coding 

� Two coders with 
periodic consistency 
checks

� Examined themes for 
emergent topics

Themes and Codes
Governance Scientific

Scientism
Government Regulations
Private Governance

Risks and Benefits Socio-Economic
Environmental

Perceptions and Trust Publics’ Perceptions
Trust and Trustworthiness

General Category for Risks, 
Benefits, Impacts, and 
Challenges

General



Analysis of Four Actor Categories:

1) Advocacy Groups (Food, environmental, consumer) 
2) Farm and Commodity Groups/Agribusiness and 
Biotech Companies 
3) Retail /Food Manufacturers &Traders
4) Government Regulatory Agencies 



How should gene edited agriculture  and food be 
governed?
Advocacy Groups: Call for government regulation, critical 
of industry ‘capture’ of regulators; non state governance is 
second choice

But we need to be clear that gene editing is genetic 
engineering, and it needs to be regulated as such and have 
oversight. All products of genetic engineering at a minimum 
should be strictly regulated using a precautionary approach to 
protect humans and the environment. All products of the 
techniques of genetic engineering need to be independently 
assessed for safety and other impacts prior to entering the 
market. And they all need to be labeled and traceable. …And we 
need to have oversight and regulations, so we don’t have the 
current situation, which is companies that are self-
proclaiming their products as safe. And that’s the fox 
guarding the hen house. (Int 204).  



How Should Gene edited agriculture  and food be governed?
Advocacy Groups:

The whole idea that trust, it’s so condescending. The idea isn’t trust; the 
idea is do the regulation properly. If you really do have legitimate ends to 
help people, then pursue those ends without making a fetish of a particular 
technology to get there. Basically the whole framework is just false and very 
condescending. It’s kind of like, how can USDA educate people so they’re 
no longer afraid of new technologies? That’s the underlying premise of 
that argument. I don’t buy into that; we don’t buy into that. USDA and EPA 
have done an awful job with traditional GMOs. Their regulatory system is 
broken and not working. … (Int 220)

It is disingenuous for USDA to have made the decision that they have 
made, that genetic engineering is essentially equivalent to selective 
breeding. And it needs actually another look. And I know the climate is 
anti-regulatory, and I know... But this would be true in USDA regardless of the 
current administration, I believe. I believe they just don't know how to handle 
it, and they don't want to, and the industry is pushing them not to, and it's a 
path of least resistance. …I and my organization believe that people should 
have the ability to make informed choices. Would labeling be my 
highest priority? No, actually appropriate regulation would be my 
higher priority. But, the labeling came up, and almost as a way to 
misinform. (Int 201) 



How Should Gene edited agriculture  and food be governed?

Farm and Commodity Groups/Agribusiness and Biotech 
Companies:  Need for ‘sensible, science based’ regulations; 
concern about over-regulation; labeling is stigmatizing; advocate 
for self-regulation

..that sensible, science-based regulation is appropriate for gene editing 
technology …the USDA is best suited to understand and to regulate the 
technology. .. I think the grudging acceptance or admittance of the industry is 
that while the science may tell us this, [no difference between gene editing 
and conventional breeding] there needs to be some sort of a sane regulatory 
umbrella over the top of this that can help with public trust and 
confidence in the food system. USDA should provide a ‘sane regulatory 
umbrella’ to build consumer trust and confidence (Int 225) 

We are heavily involved in ensuring that these new techniques are not 
over-regulated. Need to ensure that gene editing is NOT over-regulated … … 
But because it is so efficient it has allowed for a lot of start-ups, boutique 
companies to get into the space. Because of the regulatory burden for GMOs 
this eliminated the ability of many companies to be involved in its 
development. (Int 227) 



How Should Gene edited agriculture  and food be governed?

Farm and Commodity Groups/Agribusiness and Biotech Companies:

If you would look, GMOs became more and more regulated. They have 

increasingly… increasing data, increasing set of regulations. Has that done 
anything to help consumer confidence? The answer is no,  it has not. If 
anything it has decreased consumer confidence.(Int 236) 

We’re strongly against labeling for GMOs because we thought it was 
stigmatizing, and it drew a difference where there was no difference. (Int 212) 

It doesn’t necessarily have to be a federal agency coming in and 
regulating it, our industry has a lot of safety measures in place and checks 

and balances. And you know, we’ve had so much success in doing this over the 

years. (Int 215) 



How Should Gene edited agriculture  and food be governed?
Farm and Commodity Groups/Agribusiness and Biotech:

If it’s all in the hands of big corporations, because of this regulatory 
impediment, you’re not going to have these kinds of things happening. … when 
the regulatory barriers aren’t there, then I think there are other actors that can 
do these things. … when you look at it from an innovation standpoint- and 
innovation is one of those soft cuddly, squishy words, but I really like it. If you 
think about innovation and what it really means to change societies, you have 
to level the playing field. In order to level the playing field for gene 
editing, I think those restrictions and barriers have to be reduced. (Int
235)



How Should Gene edited agriculture  and food be governed?

Retail /Food Manufacturers &Traders: Importance of transparency, 
prefer watchdog/oversight regulatory agency,   if not, private labeling 
is invited

And frankly this hasn’t really been about safety.. It’s a proxy for much bigger 
set of issues. But the fact that consumers… the reality is that GMOs 
somewhere along the line got a bad brand, right? There’s a lot of work that 
needs to be done to recover from that, but the answer for these new products 
is not to go down that same path of ‘we’re not going to tell consumers, ..’.  .. so 
this is a debate that we’re having right now with the labeling bill, which does 
not as written address newer breeding technologies, and one of the things 
that we’re focused on as part of that regulatory development, the rules 
process, is making sure there’s still an opportunity… that there’s no 
prohibition on companies making voluntary, providing voluntary 
information to consumers about the use, and the products derived 
from genetic techniques not covered under the labeling law. My 
company’s position today as it relates to our global policy position in respect 
to disclosure of use of genetically engineering. It is that you should do it, 
but not because the government is telling you to do it. (Int 202)



How Should Gene edited agriculture  and food be governed?

Retail /Food Manufacturers &Traders :

From a practical point of view this is difficult because the law is clear that if 
the product doesn’t include DNA then there is no need to disclose it on a 
label. ..However, we have the view that if the consumer wants to know if it 
comes from a bioengineered product then there is no need to hide that. 
There is tremendous value in [providing transparency]…this is the 
superhighway to trust and removes the stigma around the product. We 
think there should be a mechanisms for companies to do this even if 
the law doesn’t require it. We should be able to reveal this information. 
(Int239)



How Should Gene edited agriculture  and food be governed?
Retail /Food Manufacturers &Traders

I can tell you that our scientists- things that are gene edited, that will end up 
in our food supply chain, we most likely will label those. Under the 
bioengineered law, however that comes out, it is our position that 
those would also be considered things that need to be labeled. ..
I think it’s important that the USDA and FDA play an important- and EPA-
play an important role maybe not in approving the technologies, but maybe a 
strong oversight responsibility.  (Int224).  



How Should Gene edited agriculture  and food be governed?
Retail /Food Manufacturers &Traders

In the absence of governance, or absence of trusted institutions, or 
the absence of progress on legislative and regulatory fronts, more 
and more people are turning to companies to drive change. We have a 
lot of pressure to not carry certain products. We have a lot of pressure from 
animal welfare organizations to stop doing business with certain 
companies, stop selling products produced with certain practices. To not 
carry GMOs. The Just Label It! group wanted us to take a strong stance 
against glyphosate. And of course Just Label It! We as a company have a lot 
of external pressures on a number of fronts, and if we don’t have a 
strong, trusted regulatory authority, or brand, then it invites this 
regulation from the retail food service community (Int 203)



How Should Gene edited agriculture  and food be governed?
Regulatory Agencies: Government is neutral arbiter. Need updated 
regulations;  science-based regulations 

Well I guess the question is if the We’re hired to be neutral arbiters. We take 
an oath to serve our country. If the government isn’t a neutral arbiter, that 
would seem to be problematic. Our role is to be neutral arbiters. in a 
neutral fashion, so to speak. To abide by our laws, our country’s laws, and 
make judgments that are consistent with the laws we’ve been given to enforce. 
If that’s not a neutral third party, then it’s not clear to me what one would be. 
(Int 209)

I wish the USDA would regulate- You know how the USDA has a nutrition 
label about how much fiber and other stuff is in there? I sort of wish the 
genetic engineering labels said what kind of genetic engineering is… whether 
it’s herbicide resistance, or insect resistance. Because I think on some level of 
it, if it’s insect resistance, then that contributes to less spraying of insecticide, 
and if it’s a targeted insect resistance, then maybe it’s going to kill fewer 
insects. …So theoretically, having a label that says was it edited, was 
there a transgene that came in? Maybe that would be an awesome 
teaching moment for people to learn about genetics and people to learn 
about food and diseases. And what are pesticides and herbicides and 
why do we need them? But they’re not going to do that…(Int 205)



How Should Gene edited agriculture  and food be 
governed?
Regulatory Agencies:

My personal goal is to get a new regulation out for USDA that is… 
because our regulations are about thirty years old. They’ve been 
tweaked a couple of times along the way, but they haven’t been 
significantly modified. So we want to update those regulations so 
that we can reflect what we’ve learned over time and not 
continue to regulate things that we’ve seen over and over and 
have a long history of safety. But focus our efforts more on things 
that may actually pose a risk to plant health. So getting USDA 
regulation modernized is a priority for us. Also, working with our 
interagency partners so that we’re as coordinated and as consistent as 
we can be given that we are responsible for different statutes. .. (Int 211) 

The reason I’m telling you is this is one of the problems we have 
with regulations is it’s not based on trigger that… it’s not related 
to risk; it’s not related so much to science. It’s a process-based 
trigger. And it doesn’t capture all of the types of genetically engineered 
plants that we want to capture. That’s one of the reasons we’ve been 
trying so hard to change the regulation. (Int 206) 



Split within corporate sector: Food and Biotech industries 

I should say a big split has opened between the food industry 
and the biotech industry. And the biotech industry has for 
decades, poses or wants, now that there is a law to label, they 
want it as weak as possible. They want it to exclude as much as 
possible. However, the food industry, which has traditionally 
gone along with that, is... in the past year there’s been a big 
split. They’ve been represented mostly by GMA, a trade group. 
And GMA has opposed labeling, but a year or so ago, they 
started having defections. Like Campbell’s. Campbell’s said 
‘We’re going to label regardless.’ Nestle walked out of GMA 
because of this whole GMO issue So...

(Int 220)  Food Advocacy Group representative 



Government 
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Private Governance
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Advocacy Groups

No Regulation

Biotech & 
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Manufacturers & 
Traders

Regulatory
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Split within corporate sector: 
o Biotech and agribusiness industries are strongly anti-regulatory 

and anti-labeling, pro-self regulation, use scientist discourse of 
“science based regulation”;  risks of over-regulation

o Food/retail  industry wants regulatory oversight, but recognizes 
values of voluntary labels for consumer transparency

Realignments of interests between actors
o Advocacy groups prefer state regulation over private 

governance, but see government as captured by industry,  “fox 
guarding the hen house”

“Layering of rules” of public and private standards, hybrid 
governance arrangements between civil society, the state and 
private sector 



Not a clear trend toward neoliberal private governance,  
but an intersection of public and private governance.

“Layering of rules” of public and private standards, hybrid 
governance arrangements between civil society, the state 
and private sector.  



Questions?

tselfa@esf.edu
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