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Abstract: Sociological studies of global agriculture need to pay close attention to the protectionist
aspects of neoliberalism at the global scale of environmental governance. With agri-food studies in the
social sciences broadening interrogations of the impact of neoliberalism on agri-food systems and their
alternatives, investigating global environmental governance (GEG) will help reveal its impacts on the
global environment, global science/knowledge, and the potential emergence of ecologically sensible
alternatives. It is argued here that as agri-food studies of neoliberalism sharpen the focus on these
dimensions the widespread consequences of protectionism of US agri-industry in GEG will become
better understood, and the solutions more readily identifiable. This paper illustrates how the delayed
phase out of the toxic substance methyl bromide in the Montreal Protocol exemplifies the degree to
which the US agri-industry may be protected at the global scale of environmental governance, thus
prolonging the transition to ozone-friendly alternatives. Additionally, it is clear that protectionism
has had a significant impact on the dissemination and interpretation of science/knowledge of
methyl bromide and its alternatives. Revealing the role that protectionism plays more broadly in the
agriculture/environmental governance interface, and its oftentimes negative impacts on science and
potential alternatives, can shed light on how protectionism can be made to serve ends that are at
odds with environmental protection.

Keywords: global environmental governance; Montreal Protocol; methyl bromide; neoliberalism;
protectionism; science; strawberries; sociology

1. Introduction

Sociological studies of global agriculture need to pay close attention to the protectionist aspects of
neoliberalism at the global scale of environmental governance. With US agri-food studies broadening
interrogations of the impact of neoliberalism on conventional agri-food systems and their alternatives,
investigating global environmental governance (GEG) will steadily reveal its impacts on the global
environment, science/knowledge, and the potential for alternative agriculture worldwide. I argue
that future agri-food studies of neoliberalism should focus research efforts on these aspects because
the consequences of protectionism of US agri-industry in GEG, in particular, have been negative on
multiple levels. A clear example of the problematic issues arising from the insertion of agri-food into
GEG can be found in the delayed methyl bromide phase-out of the Montreal Protocol on Substances
that Deplete the Ozone Layer, hereinafter the Montreal Protocol.

The Montreal Protocol is oftentimes, and rightfully, described as the most successful global treaty
designed to protect the environment of all time, and in this case, to protect the stratospheric ozone
layer [1]. Utilizing the precautionary principle, the global community agreed that measures needed to
be taken to avert the effects of a depleting ozone layer on humans and natural ecosystems (For recent
discussion and analysis of the Montreal Protocol, see special issue of the Journal of Environmental Studies
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and Sciences (5:2), in particular: [2–5]). While the science of ozone depletion has become extremely
robust, and our knowledge of atmospheric chemistry is much more certain, in the early days of ozone
protection it was necessary to place the risks of a depleting ozone layer ahead of existing uncertainties
in the science, to take action prior to fully comprehending the effects that substances created by humans
were having on the Earth’s protective layer [6,7]. Through the Montreal Protocol, chlorofluorcarbons,
hydrochloroflurocarbons, methyl bromide, and other ozone-depleting substances have all been put on
phase-out schedules designed to lead to their eventual extinction. Thus, with the guidance of capable
leadership, including scientists, government officials, corporate buy-in, and vested civil society groups,
the Montreal Protocol was ratified in 1987 and entered into force on 1 January 1989, and has steadily
been strengthened via amendments and decisions designed to speed up ozone layer recovery [8,9].

While global climate change presents a great deal of uncertainty with regards to predicting
recovery rates of the ozone layer, the Montreal Protocol has indeed worked: “The Earth’s protective
ozone layer is well on track to recovery in the next few decades . . . The Montreal Protocol has now
reduced (ozone-depleting substance) emissions by more than 90%” ([10] quoted in [1], p. 113). In fact,
since some ozone-depleting substances are also greenhouse gases, Montreal Protocol successes have
led to greenhouse gas emissions reductions “five times larger than the annual emissions reductions
target for the first commitment period (2008–2012) of the Kyoto Protocol” ([10] quoted in [1], p. 113).
Small wonder that the Montreal Protocol is often written off as a completed success story. Yet, as David
Downie writes, “this is still no time for complacency;” There are lessons to be learned from some of
the harder phase-out processes, processes perhaps best investigated with a sociological lens [5].

Global environmental governance is an area that has received relatively little attention from
sociologists when compared to other scales of environmental governance (relative to other disciplines
in the social sciences as well, such as political science and human geography). Yet, what studies exist
have brought fresh insights, contributing alternate ways of understanding social ties (e.g., “social
capital”) that lead to (or inhibit) successful treaty-making [9], macro-level theories of power, social
control, and political economic influence that oftentimes extend beyond treaty confines as well as
the investigative scopes of “regime studies” in the political sciences [11–18], and the efficacy of social
movements in shaping global environmental treaty outcomes [19–21]. Importantly, a growing body of
literature in global sociology and the social sciences in general investigates the effects that protectionism
of particular industries and economies is having on global governance and environmental protection
in particular [14–25]. This article contributes to this literature in its concern for the deleterious
effects that protection of US agri-industry via the delayed the phase-out of the toxic substance
methyl bromide—a neurotoxin used as a pre-plant fumigant and for quarantine treatment, and
an ozone-depleting substance—had on ozone layer protection during the 2000s. It draws on the
sociological literature on power and social control in order to show how actors at one scale (in this
case, actors operating in the agrarian networks of California) can influence outcomes at the global
scale. The paper joins a growing raft of scholarship investigating protectionism in a neoliberal global
agri-food system.

Protectionism in a Neoliberal World?

Neoliberalism is almost a hackneyed term at this point, but it is used by scholars for good
reasons. In the case of global environmental governance, its usage helps us understand the central role
that the market and profit motives have come to play even here, a realm quite literally designed to
protect ecological conditions from destruction caused by human activities, including economic activity.
As Ciplet and Roberts put it,

“[N]eoliberal environmental governance can be understood as a more fully implemented stage of
liberalism, with the expansion of the market, economic rationality and private gain as increasingly
identified as the primary goals and sole mechanisms for the protection of public and environmental
goods. In the process, governance is insulated from normative interventions which extend beyond
the well-defined institutional bounds of market-oriented consideration. This has the effect of
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empowering those that are deemed to possess expert knowledge, including market actors, while often
marginalizing lay people and their context-specific concerns.” ([11], pp. 150–151)

Therefore, global environmental governance has turned increasingly toward market-based
conditions in order to gauge how protection of the environment should rightly occur. Here we
can see why research in the social sciences on the “commodification of nature” has grown, as have
critiques of this approach to environmental governance as it tends to lead to the displacement of
local peoples and the privatization of natural resources [26–29]. Yet, at the same time, we can
understand neoliberalization as a process by which certain forms of knowledge and powerful actors
are protected. In this way, neoliberalism is a contrasting process that calls for marketization whilst
protecting the economic conditions and ideologies of certain groups. This can lead to a disconnect
between the short-term interests of well-connected actors in GEG processes and the long-term goals of
environmental protection, a temporal disconnect. Additionally, there is a growing social disconnect
that has shifted instances of GEG towards the protection of a small groups of stakeholders whilst
endangering society [11,30–34].

Yet the protection of certain market actors does not happen equally across countries. Scholarship
in global sociology has studied the uneven effects of neoliberalism as a process of opening markets in
the global south to transnational corporations in the north, but not necessarily vice versa. The same
levels of inequity are felt in GEG, where powerful countries have the leverage to shape governance in
ways that support their interests over those of less powerful countries (For a glimpse into the unequal
exchanges among state actors found in GEG from sociological, geographical, and environmental law
perspectives, respectively, see [35–37]).

The protection of national economies can often conflict with the goals of GEG. For instance,
protectionism of US agri-industry has stalled progress in some heretofore relatively successful global
environmental agreements, such as the Montreal Protocol, the subject of the case study below.
But protection of the US economy is also a well-known reason for lack of buy-in on global climate
agreements over the years [38]. Oftentimes touted for its precautionary measures to protect the ozone
layer (i.e., the chlorofluorocarbon (CFC) phase-out case), the Montreal Protocol experienced a virtual
standstill for several years in efforts to eliminate ozone-depleting methyl bromide, a pre-plant fumigant
used heavily in US strawberry production (during my research period from 2003 to 2008), and was
eventually phased out completely in 2016. Additionally, protectionism has arguably manipulated
the dissemination and interpretation of ozone science/knowledge and inhibited the emergence of
ozone-friendly alternatives to methyl bromide, as the case below illustrates. Moreover, US protection
of its agri-industry deterred the emergence and extension of more ecologically-oriented alternatives,
such as organic strawberries. These are serious issues affecting the planet that are currently rather
understudied in the sociology of global agriculture. (For some notable exceptions, see [15,39].
In a broader context, complementary studies of labor and agriculture in global governance, as well as
GEG and biotechnology, see notably [40–43].)

Agri-food scholars have begun investigating “neoliberal” ways in which problems associated
with conventional agriculture are being handled in the US and worldwide. As a hegemonic political
discourse, neoliberalism is seen as shaping the opportunities made available to reformulate agriculture.
Models popular in Europe, and growingly so in the US, such as “multifunctionality,” and locally based
initiatives such as right-to-farm laws, agricultural zoning, farm-to-school programs, and purchase
of development rights programs are explored for their potential to curtail the negative impacts of
neoliberalism in agriculture [44–47]. US researchers such as Patricia Allen, Julie Guthman [48,49],
and Jill Harrison [50] have illustrated how these models can become heavily constrained by the
neoliberal doctrines of “free trade”, individual responsibility, consumerism, and the utilization of
market mechanisms to determine agricultural policy implementation. They have shown how these
doctrines can become engrained in the projects of social movements and the everyday practice of
individuals. Thus, we can think of neoliberalism as representing a great challenge facing alternative
agriculture schemes today (See also [39,51–53]).
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Of course, neoliberalism never exists as an ideal type, but rather, is observed occurring unevenly
in empirical life based on specific contexts/relations (e.g., [54,55]). In a Geoforum issue devoted
to neoliberalization of food, for instance, Harrison shows how the regulation of pesticides has
gradually decreased in the US since the 1970s, and funding of alternative forms of pest management
has been all but eliminated [50]. Such nation-state responsibilities have largely devolved to the
state level, where local regulation of pesticides is often contradictory to local needs to remain
competitive. Yet, the coexistence of “free markets” and other neoliberal tenets and protectionism
are quite pronounced in agriculture. As Guthman notes,

“On the one hand, agriculture and food sectors have been subject to some of the most intense
attempts at neoliberalization—from the privatization of land and water rights, to the use of free
trade agreements to dismantle national-level food safety regulations, to the protracted dismantling
of food-oriented (and other) entitlement programs . . . On the other hand, neoliberalization appears
quite limited in this sphere. Notwithstanding the General Agreement on Trade and Tariffs (GATT)
provisions regarding agriculture, in both the EU and US, domestic food sectors remain economically
protected . . . ” [56]

In some respects, this contradiction seems simply to reflect the disjuncture between neoliberal
rhetoric and “actually existing neoliberalisms” that others have observed. In other words, while
neoliberal policies are embedded in agriculture worldwide, such policies have often occurred as
manifestations of protectionism in US agriculture, both locally and at the global scale of environmental
governance. In the US, for example, much research and extension is still provided through land
grant institutions for agriculture. Thus, it is important to emphasize the phrase “actually-existing
neoliberalism” is especially salient to the agri-food sector, because it is a sector oftentimes protected
from market forces, yet increasingly that level of protection is diminishing for less-powerful
global actors [57,58]. For instance, in addition to the liberalizing global trade agreements like
the General Agreement on Trade and Tariffs (GATT) and the World Trade Organization (WTO),
some global environmental agreements remain highly protectionist of various US agri-food sectors,
albeit with increasing pressure to liberalize coming from less-developed, yet powerful, nations [58].
Such protectionism has found its way into an important instance of global environmental governance,
the Montreal Protocol. The consequences, while contained by the methyl bromide controversy itself,
have been rather deleterious for ozone diplomacy, ozone science/knowledge, and the potential
emergence of ecologically sensible alternatives in US agriculture.

My arguments here are based mainly on my observations of agriculture operating at the global
scale of environmental governance from a global environmental sociological perspective [3,4,14,30–34].
GEG is designed to seek ways to make social organization more ecologically sustainable. In the
neoliberal era of GEG, however, scholars recognize that it has often been made to maximize profit
of North-based agri-industrial firms and other corporate actors, improving ecological conditions
only secondarily (For examples of neoliberalization affects in various areas of GEG, see [12,59–63]).
GEG incorporates a multifaceted decision-making process involving international organizations,
governments, scientific experts, corporate interests, non-governmental organizations (NGOs) and
other pressure groups representing civil society in a relatively decentralized way. However, studies
in critical geography, sociology, and elsewhere reveal that such forms of governance often end up
supporting powerful countries and their corporations at the expense of the environment, fair trade,
and the well-being of the global south (Some notable pioneering cases include [15,29,64,65]).

The stalled phase-out of methyl bromide, a pre-plant fumigant used in US conventional strawberry
production up until 2016, which was called for predominately by the US in the Montreal Protocol, is
a case in point. The case typifies the degree to which the agriculture of powerful countries is protected
at the global scale in the neoliberal era of GEG. The case, however, also illustrates the impact that
such protectionism can have on the dissemination of science/knowledge in GEG, and the potential for
the emergence of ecologically sensible alternatives to conventional agriculture. Below, I will present
the methyl bromide case in order to illustrate the links between US agri-industry protectionism,
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neoliberalism, ozone science/knowledge, and ozone-friendly agri-food alternatives in GEG. In this
review of the delayed methyl bromide phase-out, my aim is to provide a social science perspective for
this special issue on the fate of toxic pollutants in the environment, and encourage the reader to explore
the science/policy interface of GEG and the Montreal Protocol in particular by accessing the works
referenced herein. In conclusion, I will suggest a possible way forward from a sociological perspective.

2. Strawberries, Protectionism, and the Montreal Protocol

In 2005, at the height of the methyl bromide controversy, California, a leading strawberry
producing state, provided almost 90 per cent of US strawberries on roughly 34,000 acres. Worth over
$1 billion in 2005, it was California’s 7th most valuable crop. For decades, fumigating fields with methyl
bromide allowed for dense planting of strawberries in large acreages over many seasons without
an increase in disease and little need for crop rotations. Thus, methyl bromide was recognized as
a key technology in California production systems [66,67]. Alternative strawberry production systems,
however, have been researched, implemented, and proven successful in certain scenarios despite
minimal funding. For instance, by 2003, organic strawberries represented 4 per cent of total California
strawberry acreage. The expansion of organic strawberry production is likely to remain limited
since a large shift to organics would likely result in a price drop unable to compensate for increased
production costs. Nonetheless, research investment has been made in organic strawberry production,
and it is possible that the economics of production may improve as research expands [68,69].

In 1992, member states adhering to the Montreal Protocol agreed to a mandated systematic
phase-out of methyl bromide. The protocol ordered the phase-out of methyl bromide in 2005 for
industrialized countries and in 2015 for less-developed countries. But methyl bromide remained in use
(albeit in consistently reduced quantities) in the US strawberry production up until 2016. How? At the
9th Meeting of the Parties to the Montreal Protocol (MOP) in 1997, Decision IX/6 was ratified, allowing
“critical use exemptions” for qualified uses of methyl bromide. At the first Extraordinary MOP in
2003, the US received critical use exemptions to the phase-out totaling almost 10,000 metric tons, larger
than all other exemption requests combined. While the amount reflected the fact that US strawberry
growers and their acreage were far greater than that of other industrialized countries, the size of the
exemptions came as a shock to the global community and created a great deal of controversy [14].

In and around MOP meetings, research was being conducted in order to determine what effect
a methyl bromide-free world would have on the US. Investigating that research helps us unveil
how protectionism contributes to a neoliberal environmental governance milieu, and how scientific
knowledge may be disseminated in ways that support that protection. For instance, several studies had
been conducted in order to forecast the impact that reductions in methyl bromide would have on the
US strawberry industry and the California strawberry production complex in particular. While some
studies made calculations based on the abrupt and complete elimination of methyl bromide [70–72],
others provided estimates based on its gradual withdrawal, an approach more closely aligned with how
the phase-out process was to be conducted via Montreal Protocol guidelines [73]. The abrupt reduction
studies forecasted the costs to be quite high due to township caps and other regulatory restrictions
on alternatives, while the gradual reduction studies reported the costs to be minimal as markets for
alternatives would improve and growers would “learn by doing” strawberry farming with increasingly
less methyl bromide over time (The issue, of course, is more complicated than this. Methyl iodide,
a chemical long anticipated by growers to replace methyl bromide, was removed from the market due
to public concern with its toxic effects [74]. Additionally, California buffer zone regulations, technical
constraints faced by some farmers due to farmland geography, and financial costs associated with
switching to alternatives were all real issues facing farmers and the California Strawberry Commission
that represented them at the Montreal Protocol meetings. For further discussion of these issues,
see [66,70–72,75–78]). While both assessments clusters were backed by sound research, the varied
approaches meant that the US and its constituents had a range of possibilities with which to challenge
the methyl bromide phase-out.
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The critical use exemptions marked a “neoliberal turn” in Montreal Protocol policy-making,
where the technical and economic impact of alternatives on the individual user (i.e., strawberry
growers in California) of methyl bromide was the main concern. In contrast, exemptions to the
famed chlorofluorocarbon (CFC) phase-out under the same protocol were granted only if the CFC use
was deemed essential to the general welfare of all society [14,30,34]. US methyl bromide critical use
exemptions caused intense debate among global stakeholders at the protocol meetings. Countries in
the global south, such as the Dominican Republic, suggested that the extension of methyl bromide
via the CUE was an attempt to lengthen the “period of domination” of US agri-industry in this sector,
while a whole host of countries in Latin American and Africa noted that the critical use exemption
requests from the US in particular made it impossible for them to discuss procedures for the upcoming
methyl bromide phase-out in the global south. Industrialized countries, such as Japan, believed
that the CUEs would be “misleading to [its] farmers,” who were advised to seek lower nominations.
The European Union, by far the greatest advocate for minimal CUE nominations in the industrialized
world, provided the lengthiest exchange of argument with the US (For an extensive discussion of these
exchanges among nation-states as they unfolded in the years 2003–2008, see [14]).

Participant observation at “Meetings of the Parties”, “Open-ended Working Group” (OEWG)
meetings, and “Extraordinary Meetings” of the Montreal Protocol for five years (2003–2008),
interviewing scientists, state delegates, and NGO representatives revealed how the US exerted its
power to prolong its use of methyl bromide to protect California strawberry growers from global
competition. Yet, it is also clear that US protectionism has had a significant impact of the dissemination
and interpretation of science/knowledge of methyl bromide and its alternatives [14,31].

At the 2003 OEWG, the Methyl Bromide Technical Options Committee (MBTOC), the scientific
body that informs the protocol about the feasibility of methyl bromide alternatives, recommended
rejecting the US’s requests for methyl bromide in strawberry production for field uses. The MBTOC
reported that over two hundred studies worldwide showed excellent results with the implementation
of methyl bromide alternatives. The US delegation, however, did not accept the MBTOC assessment.
The US chose to highlight the studies that predicted a costly reduction as opposed to those that were
the focus of the global scientific community, studies that saw very little cost associated with the
phase-out for strawberry growers—the key actors of concern [77]. They highlighted as well how the
local economic and geographic conditions made the application of alternatives more difficult than the
MBTOC study acknowledged. At the 15th MOP in 2003, the US all but threatened to withdraw from
the treaty if its exemptions were not accepted:

“[I]f our exemption request is not approved . . . such an outcome could shatter the fragile coalition
within the United States that enables us to make progress in international bodies. I urge delegates to
avoid such an outcome.”

(US Delegation, 15th Meeting of the Parties to the Montreal Protocol, Nairobi, Kenya, 10–14
November 2003, recorded notes)

The Natural Resources Defense Council (NRDC), an environmental watch-dog organization
representing more than two million members, described the US request for continuing the use of
methyl bromide as “embarrassing,” and reminded parties of the scientific findings:

“Of the current critical use requests . . . there is really only one that, despite having achieved
a 70 percent reduction, is now seeking to reverse itself, and increase its use and production of methyl
bromide. The MBTOC . . . report specifically finds that there isn’t adequate support for two-thirds
of the [US critical use exemption] request. .. It is a question of whether you are going to remain true
to the agreement you adopted in 1997, or whether one country will have the opportunity to reverse
the phase-out and reverse its commitments.”

(Doniger, D., Natural Resources Defense Council (NRDC), 15th Meeting of the Parties to the
Montreal Protocol, Nairobi, Kenya, 10–14 November 2003, recorded notes.)
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Only a few months later, at the first “Extraordinary Meeting of the Parties” in 2004, a meeting
designed to resolve the extraordinary critical use exemption request from the US, the MBTOC changed
its recommendation, and urged the parties to permit the US exemption:

“We would certainly wish to support the suggestion of . . . the U.S. delegation . . . We would
recommend to parties to grant the [critical use exemptions].”

(MBTOC presentation, 1st Extraordinary Meeting of the Parties to the Montreal Protocol, Montreal,
Quebec, Canada, 24–26 March 2004, recorded notes.)

This outcome was seen as extremely unjust by the European Union, members of
MBTOC, and environmental NGOs. The European Union expressed serious concern with the
MBTOC recommendation:

“It is a most unusual process that we are going through, where we hear the MBTOC co-Chair
recommending as though it were some kind of auction system!”

(EU Delegation, 1st Extraordinary Meeting of the Parties to the Montreal Protocol, Montreal,
Quebec, Canada, 24–26 March 2004, recorded notes. This explanation of California’s strawberry
production complex is the product of a research team investigating global competition in strawberry
production.)

An example of neoliberal rhetoric, the US claimed that global competition would be made
“unnatural” without methyl bromide. Decision IX/6 of the Montreal Protocol expresses that
alternatives to methyl bromide must not have a negative impact on the marketability of any individual
user of methyl bromide (The full statement reads: “the lack of availability of methyl bromide for that
use would result in a significant market disruption; and there are no technically and economically
feasible alternatives or substitutes available to the user that are acceptable from the standpoint of
environment and public health and are suitable to the crops and circumstances of the nomination” [79].
Here, the debate regarding what constitutes a technically and economically feasible alternative is what
divided opinions on the critical use exemption request from the US.).

Additionally, it was the California Strawberry Commission, a semi-public interest group,
which provided the market-based argument against the global scientific claims of MBTOC.
Here, the “stakeholders” themselves were providing a voice to groups in California that required
representation in a neoliberal context (It is important to note that the NRDC is also a stakeholder, one
directly involved in the protocol deliberations, but one that represented the spectrum of environmental
protection, not agri-industry actors). However, the case is more complicated than this. Neoliberalism
is about protectionism as much as marketability. The Montreal Protocol relies on the “good faith”
of nation-states and their industrial counterparts. It requires that they provide scientific assessment
panels like the MBTOC with the best information available, and that they make the best efforts possible
to phase out ozone-depleting substances. This takes us back to the primacy of protectionism of
US agri-industry.

This is not to say that California strawberry growers did not have legitimate reasons to be worried
about the challenges of switching to alternatives, alternatives that could have technological and
economic impacts. What is important to understand from a sociological perspective is the ways in
which interpretations of those impacts enter the global scale of environmental governance and serve
to legitimate some actors, concerns, and forms of knowledge over others [33]. The methyl bromide
phase-out was extended well beyond the phase-out with the use of CUEs by use of certain scientific
findings over others just as relevant from a methodological perspective. Yet, the future would show
that the ex-ante studies projecting minimal costs to strawberry growers in a methyl bromide-free world
were by far the most accurate. Mayfield and Norman, for example, provide the most comprehensive
assessment of this outcome, finding little if any indication that the California strawberry industry
has been negatively affected by the methyl bromide phase-out. Rather, the strawberry industry had
grown whilst the methyl bromide phase-out gradually occurred at the behest of the US, not the more
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rapid reduction originally supported by the global community [78]. Mayfield and Norman state,
“Contrary to ex-ante industry claims, the years of declining methyl bromide use have been years of
rising yields, acreage, exports, revenues and market share for California growers, even when faced
with a global recession and increased imports from Mexican growers who retain the right to use the
chemical [until 2015] under the Protocol” ([78], p. 93). Here we see the agri-industry pushing the
Montreal Protocol closer towards protection that it historically had been forced to move. By inserting
language that allowed parties to demonstrate market impacts as opposed to social welfare, several
hundred strawberry growers were capable of stalling the methyl bromide phase-out until all risks
could be minimized for the transition. This is a clear demonstration of the precautionary principle
being severed from the protocol and protection or particular subjects being grafted in its place [80].

The methyl bromide case demonstrates the impact that protectionism can have on the
interpretation and dissemination of science/knowledge, which likewise impacts the potential
emergence of alternatives. With the US, and California in particular, situated as the dominant site of
scientific knowledge in strawberry production, it is unsurprising that good faith efforts allowed for
the continuance of the status quo in strawberry production standards for so long, with alternatives to
methyl bromide difficult to defend [81]. It also turned out that the bulk of remaining methyl bromide
sat in stockpiles in the US. For several years, the NRDC argued that US stockpiles of methyl bromide
were large enough for critical use exemption needs. At the 24th OEWG in 2004, the Environmental
Investigation Agency (EIA) and the NRDC presented photos and video of these stockpiles of methyl
bromide stored in railroad cars and small canisters totaling almost 6000 metric tons. These stockpiles
were not considered by the protocol when exemptions are granted. These interventions by NGOs led
to significant discussion in protocol plenary, suggesting that exposing protectionism might lead to
changes in GEG.

The MBTOC, the global experts on methyl bromide and its alternatives, reported that methyl
bromide alternatives for strawberry production work very well. The NRDC even revealed that there
are ample stockpiles of methyl bromide in the US, making its request to produce less clear. The issue
appeared to have less to do with the viability of alternatives than with the competition facing the US
from Chinese, European, and Mexican strawberry production platforms. In only five years, China
had become a major global player in strawberry production, selling in high volumes in Europe, Asia,
and the US. Due to the late development of its strawberry industry, China produces strawberries
without relying on methyl bromide, making up for lower yields with more acreage and cheaper labor.
While China increases its exports, California strawberry growers struggle to enter both Europe and
China’s growing markets. This “emerging superpower” is feared to be an economic threat to US
strawberry production by US growers, agri-chemical companies, and the US government [31,32,75].
Meanwhile, science/knowledge poised to legitimize alternatives to methyl bromide remain rather
excluded from any large-scale implementation in the US. Yet, even amid these pressures, the California
strawberry industry has seen robust growth, bringing us back to the protective nature of agri-food in
GEG. While local conditions might have made the transition to alternatives difficult, it seems clear that
the knowledge base of these conditions were more contested than was presented by the US.

3. Conclusions

The case of methyl bromide in the Montreal Protocol shows that the rhetoric of neoliberalism does
not match the behavior of governments that continue to protect their vital interests. While this point is
not unique (as other governments often exhibit the same behaviors), the implications of such actions
for effective GEG regarding science/knowledge production and ecologically sensible alternatives to
conventional agriculture are relatively understudied in the sociology of global agriculture. The US
threatened to leave what it considers to be “one of the most important international agreements in
place today” unless it received more methyl bromide. In the case of the Montreal Protocol, such stalling
could negatively impact the ozone layer, which is necessary for life on earth, in a moment when ozone
layer recovery is less certain due to the chaotic effects of global climate change. The solution, however,
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is not to invoke a more absolute “actually existing neoliberalism” [54]. The solution, rather, is to
further reveal the dangerous paradox of neoliberal rhetoric versus the actual behavior of powerful
nation-states. This paradox contains serious implications when the protectionist policies and practices
of US agri-industry subvert ozone science/knowledge and socially/ecologically sensible alternatives.
For example, at the national scale, US protectionism has deterred the development of non-chemical
forms of strawberry production.

The insertion of agri-food concerns into the Montreal Protocol also provides clear insight into
the different models at work in global environmental policy, models that become most pronounced
when agro-industry is involved. First, the precautionary principle is a pillar of successful GEG, and
it had been allowed to remain a pillar in the Montreal Protocol until the methyl bromide phase-out.
This could be one reason for the growing divide between the US and Europe on the methyl bromide
phase-out, global climate change, trade in transboundary wastes, and other major environmental
issues—two global powers that worked together to make the Montreal Protocol a global success.
US environmental policy is not usually based on this paradigm and instead utilizes a cost-benefit
framework to determine the tradeoffs associated with various policy options, even if a high cost
option is ultimately chosen [82,83]. The US model also focuses on scientific evidence of the known or
demonstrated risks or effects of a pollutant and not just the possibility of harm, which again marks
a move away from the precautionary principle. Consequently, when the anticipated costs are very
high in the short run due to the inability to quickly find alternatives, the US chooses to phase in
a policy more slowly, thus confirming its approach to the methyl bromide phase-out. Eventually,
the industry is regulated, but gradually and given more flexibility that what we would expect with
a precaution-centric approach to cost-benefit assessments. Viewed through this lens, we can understand
why the US’ took such a protective action when negotiating the methyl bromide phase out as it meshes
with how environmental policy proceeds domestically. What is important to note here is that some
interpretations of the costs, those which were more extreme in the short-term, took precedence in
global negotiations.

Another area that deserves mention is that of alternatives to ozone-depleting substances,
alternatives that often have significant negative local impacts. There is a great deal of work yet to be
done to achieve ecologically-oriented strawberry production. The conventional alternatives to methyl
bromide might not deplete the ozone layer but certainly have negative local effects. Two examples are
1,3-Dichloropropene, which has a township cap due to its toxicity and ability to persist in water, and
chloropicrin, a war gas, both of which have been the subject of pesticide drift [84]. Another example is
methyl iodide, which was approved for use in strawberry fields in 2008, a highly effective alternative
to methyl bromide for strawberry fumigation. Due to its toxicity and high reactivity (it is a carcinogen
and neurotoxin that can mutate DNA), however, chemists worldwide, including five Nobel laureates,
petitioned the US Environmental Protection Agency to reject methyl iodide as a replacement for
methyl bromide, which consequently led to its removal from the marketplace in 2012 (See also [85,86]).
As noted above, ecologically-oriented alternatives, such as organic strawberries, are available but
poorly funded and poorly promoted [74,87]. Revealing the protectionist aspects of US agri-industry in
GEG, and its impacts of the global environment, science/knowledge, and the potential of alternatives
might shed light on how protectionism could be made to serve different ends.

Alternative developments in strawberry production are not only at a market disadvantage, they
are up against a sector shielded from global competition by the nation-state. As recent agri-food
studies of neoliberalism have noted, alternative movements that opt for free market and voluntarist
solutions will seldom prevail in such a scenario. In order to achieve more socially equitable and
ecologically sensible conditions, alternative movements must engage with both state and non-state
targets [22]. We need to develop research paradigms that are interdisciplinary so that we can unpack
how industry and nation-states affect and use scientific knowledge, and we must do so while remaining
cognizant of the broader tendencies of the capitalist system that shapes (and hampers) possibilities
in agriculture. Agri-food studies have succeeded in providing the latter but need to work harder on
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incorporating the former into research agendas. Importantly, we must reveal viable alternatives and
the deeply embedded social institutional dynamics that impede their development at the scale of
global environmental governance.
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