
Introduction

Regulation is no longer a purely domestic affair. Bilateral trade agreements frequently

contain sections on regulatory harmonization, and since the founding of the World Trade

Organization (WTO) in 1995, convergence with international standards has become a legal

obligation for WTO signatories. Although the internationalization of regulatory rulemaking

may facilitate trade flows, it also raises concerns. Many of the regulations that are being

internationalized touch on fundamental domestic values, including issues of health, safety,

and the environment. Unfortunately, despite an extensive literature on how trade, more

generally, affects domestic regulations (e.g. Cao and Prakash 2010; Drezner 2007; Perkins

and Neumayer 2012; Prakash and Potoski 2006; Vogel 1995; 1997), as well as a growing

literature on how international standards are developed (Büthe and Mattli 2003; 2011), we

have only limited knowledge of the impact of these international standards on domestic reg-

ulatory outcomes. This paper seeks to address this empirical gap. I introduce original data

that make it possible to evaluate whether international standards have served to undermine

domestic regulations or whether their impact has instead been more benign. I find that,

contrary to common fears, not only have international standards not led to the weakening of

domestic regulations but, if anything, international standards have been associated with a

strengthening of national rules. While this finding is reassuring, the mechanism behind the

result introduces a key caveat. Specifically, my evidence suggests that whereas a frequently

expressed concern is that bureaucrats will view international standards as a regulatory ceil-

ing, in practice they view these standards more as the path of least resistance. This means

that so long as international standards are equally likely to fall below domestic standards

as they are to fall above, there is little reason to expect a unidirectional pull. However,

in cases in which international rules are universally less strict, concerns about a regulatory

weakening may be more justified.

Why might scholars worry that international standards could undermine regulatory pro-

tections? The answer hinges on the WTO requirement that nations harmonize with interna-
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tional standard-setters’ recommendations. This requirement has been formalized under the

WTO’s revised Agreement on Technical Barriers to Trade (TBT Agreement) and the WTO’s

Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement),

both of which entered into force in 1995. According to the SPS Agreement, which deals

specifically with issues of health and safety, members may only “introduce or maintain san-

itary or phytosanitary measures which result in a higher level of sanitary or phytosanitary

protection than would be achieved by measures based on the relevant international stan-

dards, guidelines or recommendations, if there is a scientific justification” (SPS Agreement,

Article 3.3). In other words, the agreement contains an implicit bias towards leniency, in

that nations are only required to justify their standards if those standards are stricter than

the international recommendation. Moreover, because international standards theoretically

reflect a compromise between developed and developing nations, there are bound to be many

instances in which these standards fall below those of advanced countries. Since 1995, there

have in fact been numerous trade concerns raised against countries maintaining stricter reg-

ulations than the international recommendation. By contrast, no concerns have ever been

leveled against a country for being too lenient. As a result, it seems reasonable to conclude

that over time, nations will be far more likely to bring their regulations in line with those

international standards that are weaker, while generally not bothering to coordinate with

standards that are stricter.

In order to evaluate whether the evidence supports such predictions, I focus on how U.S.

pesticide regulations have changed in response to standards put forward by the Codex Ali-

mentarius Commission (CAC), which is the WTO-sanctioned international standard-setting

body responsible for providing recommendations for domestic pesticide standards. I intro-

duce an original dataset containing 1,310 Codex standards, matched to their equivalent U.S.

standards, tracked across two decades. The data make it possible, for the first time, to

conduct a rigorous, large-N analysis identifying how domestic regulations have changed fol-

lowing the introduction of the WTO requirement that nations harmonize with international
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standards. In addition to the 1,310 matched U.S. and Codex observations, I also include

2,374 U.S. standards for which no comparable international standard existed during the

period studied. This makes it possible to compare domestic regulatory change in cases in

which an international standard existed to domestic change in cases in which an interna-

tional standard was lacking, thereby offering a counterfactual for how regulation might have

moved had no international standard existed.

There are a number of reasons why pesticide regulations present an ideal case for study-

ing the impact of international standards. First, pesticides are one of the few cases for which

there exists adequate data to conduct a statistical study of the impact of international stan-

dards. Most other policy areas simply do not provide the empirical leverage for this type of

research. Second, because pesticide regulations play a central role in cross-national agricul-

tural commerce, they have been the subject of numerous WTO trade concerns.1 Therefore,

to the extent that we would expect domestic regulations to weaken in response to inter-

national standards, pesticides ought to be one of the most likely areas in which we would

see such a pattern, suggesting that if no such pattern exists for pesticides, it is unlikely to

be present in less trade-sensitive areas. Finally, pesticides offer the opportunity to study an

issue with important real world implications. Considering that pesticides are toxic by nature

and ever-present in the food we eat, their proper regulation is of utmost importance to all

of us, as consumers. As a result, if international standards have weakened these regulations

domestically, this raises serious normative concerns.

The rest of the paper proceeds as follows. The next section presents the theoretical foun-

dation for the analysis that follows. I explore a range of competing theoretical expectations

for how international standards might impact domestic outcomes. I then turn to the case

that will allow me to test which of these theoretical predictions has been born out in practice:

pesticide standards set by the Codex Alimentarius Commission and by the U.S. Environ-

mental Protection Agency (EPA). After presenting some necessary background information

1As of April 2019, there have been over 30 trade concerns related to pesticides.
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on how both the CAC and EPA set pesticide standards, I introduce my original data and

present the empirical results. The last two sections discuss the findings and conclude.

Theoretical Predictions

Although the TBT and SPS Agreements were implemented in 1995, surprisingly few

scholars have directly assessed the impact of these agreements on domestic regulations. Of

those who have made forays into this area, Victor (2002) found, through a qualitative assess-

ment, that although the SPS Agreement has not resulted in much regulatory convergence, it

has led countries to alter the process through which they establish their SPS standards. In

addition, Post (2005) provides a qualitative analysis of the impact of the Codex Alimentarius

on food additive standards in Argentina and the Dominican Republic. Like Victor, her ar-

gument focuses on the process by which these two nations arrive at the relevant regulations

and less on how Codex has impacted actual outcomes.

While there has been little research on the domestic impact of international standards,

there is a substantial body of work that can indirectly offer predictions about what that

impact might be. One possibility, of course, in accordance with the work of realist thinkers

is that international standards will have no independent impact; they are epiphenomenal

(Mearsheimer 1994/95). This leads to the null hypothesis:

Null Hypothesis: International standards will have no impact on domestic regulations.

While there have been some studies that have concluded that international treaties have

little impact (Rose 2004) a substantial body of literature reaches a more optimistic conclusion

about treaties’ effects (e.g. Elkins, et al 2013; Hafner-Burton and Tsutsui 2005; Simmons

2009; Goldstein et al 2007; Subramanian and Wei 2007). It follows that if international

agreements do matter, we must ask whether this impact will be in the direction of leniency

or stringency. The answer depends on the mechanism through which international law in-
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fluences domestic outcomes. On the one hand, if we believe that international law operates

primarily through the threat of enforcement (Downs et al 1996), then considering that the

threat of enforcement is entirely one-sided in the case of international standards, this must

lead us to conclude that international standards under the WTO will push nations towards

leniency:

Ceiling Hypothesis: International standards will contribute to weaker domestic regula-

tions.

On the other hand, Simmons’ (2009) work on human rights treaties, suggests an alter-

native possibility, in which the signing of an agreement mobilizes domestic stakeholders. In

the context of international standards, we might imagine that in cases in which standards

are stricter than domestic rules, this could encourage scientists or interest groups to pressure

their government to align upwards towards the more “legitimate,” international recommen-

dation.2 This leads to a third possibility:

Mobilization Hypothesis: International standards will contribute to stronger domestic

regulations.

Finally, we might imagine a more intermediate impact that could stem from several pos-

sible mechanisms. First, it may be the case that rather than just public interest groups using

the international standard to push for change, groups on the opposing side, such as pollut-

ing firms, similarly try to leverage international recommendations, using them to argue that

domestic standards are unnecessarily strict. This suggests that so long as there are interest

2There is also a substantial body of work stemming from Vogel’s (1995;1997) proposed California effect
which suggests that liberalization could lead to a strengthening of domestic standards. While this literature
is important for considering how increased trade effects domestic regulations, it is not clear that international
standards, themselves, should act as a mechanism for regulatory change.
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groups on both sides and international standards are not universally weaker or stricter than

domestic rules, they could lead to a more balanced convergence as a result of pressure from

interested parties.

Likewise, it is possible that standards could serve as focal points. If international law is

effective not only because it introduces the threat of sanctions but also because it acts as a

coordination device, then even though enforcement under WTO standards is one-sided, we

still might expect a more balanced move towards harmonization (Garrett and Weingast 1993;

McAdams and Nadler 2005). Finally, it could be the case that the existence of international

standards offers bureaucrats a means of reducing workload (shirking) by defaulting to the

international rule. If true, we again might see convergence that looks relatively symmetrical.

We, therefore, have one final possible outcome:

Convergence Hypothesis: International standards lead to convergence towards the mid-

dle.

The preceding discussion suggests that there is theoretical support for four possible out-

comes. The purpose of this paper is to provide an empirical test that can help adjudicate

between these theoretical possibilities. In order to do that, I focus on how U.S. pesticide reg-

ulations have changed in the presence of the Codex Alimentarius, an international standard

that lays out recommendations for national pesticide standards. The next section offers a

brief overview of the Codex Alimentarius Commission. After describing how the CAC oper-

ates, I next provide similar background on standard-setting in the United States under the

EPA., before turning to the data

The Codex Alimentarius Commission

The conclusion of the Uruguay Round in 1994 incorporated the SPS Agreement, as well

as an updated version of the TBT Agreement into the newly created WTO. While the
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old TBT Agreement and the WTO’s predecessor, the GATT, had provisions that touched

on regulatory barriers, the SPS Agreement delved specifically into those regulations that

directly impacted the protection of human health and safety. Equally notable, the SPS

Agreement named specific international standard-setting bodies to serve as the basis for do-

mestic regulations, with the implication that should nations impose stricter standards than

those recommended by these bodies, they could be susceptible to a trade dispute. Among

those organizations mentioned by name was the Codex Alimentarius Commission, an inter-

national body tasked with providing guidelines on food safety.

The CAC was not newly created in 1995. Rather, it was established in 1963 by the

Food and Agriculture Organization of the United Nations (FAO) and the World Health Or-

ganization (WHO). It was also the successor to the European-based Codex Alimentarius

Europaeus, which was launched in 1958. CAC’s founding purpose was to help “promote the

standardization of foodstuffs in the various parts of the world, to facilitate harmonization

of standards and in so doing to further the development of the international food trade”

(FAO/WHO 1962). Since the 1960s, the organization has offered recommendations for the

safe production and handling of food. Particularly relevant for the current study, it also

provides specific, numerical standards regarding acceptable levels of pesticide residues in

agricultural commodities, standards that are commonly know as maximum residue levels

(MRLs). These MRLs reflect the maximum amount of pesticide residue that is permitted

to remain on an agricultural commodity at the point at which that commodity enters the

market. Prior to 1995, these standards had significance only insofar as governments found

them useful, but on January 1, 1995 they acquired “far reaching implications for resolving

trade disputes” (Codex Alimentarius Commission).

The relevance of Codex in the resolution of trade disputes under the SPS Agreement is

not merely theoretical. Between 1995 and April 2019, nearly 70 specific trade concerns raised

in the WTO made explicit reference to the Codex Alimentarius and/or the Codex Alimen-

tarius Commission, while approximately half as many concerns directly related to maximum
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residue levels (WTO 2019). This suggests that, to the extent that countries wish to avoid

a potentially expensive trade dispute, they should be incentivized to move their domestic

regulations towards those recommended by the CAC. Moreover, because trade disputes only

arise in cases in which a domestic standard is stricter than the international recommenda-

tion, taken alone, this also implies that the natural outcome of Codex’s new stature under

the WTO should be a reduction in the overall stringency of national standards. Yet as

discussed in the previous section, there are a number of possible reasons why international

standards may exert pressure in the opposite direction, and these all have relevance in the

case of Codex.

First, from a purely legal perspective, what the SPS Agreement actually says is, “To

harmonize sanitary and phytosanitary measures. . . Members shall base their sanitary or phy-

tosanitary measures on international standards, guidelines or recommendations, where they

exist” (SPS Agreement 3.1). The language of “harmonization” implies that nations are sup-

posed to move their regulations closer to these international standards, regardless of whether

that means, in practice, making domestic standards more or less strict. This language could

help Codex serve as a focal point, rather than making it act solely as a regulatory ceiling.

Second, Codex arguably offers the appearance of scientific objectivity, due to its rigorous

and inclusive operating procedures, a fact that could lend weight to its aspirational use by

consumer groups. In order to arrive at a tolerance recommendation, the organization relies

primarily on scientists who are chosen by a panel made up of officials and “independent,

internationally recognized experts” (FAO/WHO 2015). In addition to seeking those with

expertise, the Codex Commission also tries to put together a group that is geographically

representative of its membership. In the 2015 meeting, for example, the scientific panel had

participants from eighteen countries and five continents. The dependence on expert commit-

tees, as well as the fact that the Codex Commission typically adopts the great majority of

the original, scientific panel recommendations, ought to endow the Codex Alimentarius with

a high level of legitimacy (Barnett and Finnemore 2004). This suggests that in those cases
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in which a domestic standard is significantly more lenient than the Codex standard, there

may be stakeholder pressure to converge. While such pressures might have existed in small

part prior to the adoption of the SPS Agreement, the increased prominence and standing of

Codex since 1995 should have greatly magnified such effects.

Finally, to the extent that bureaucrats are instructed to abide by their nation’s com-

mitment to try and harmonize with Codex, these officials may view harmonization as the

path of least resistance. Using Codex as justification for a given standard may also reduce

the probability of a domestic challenge down the road. As a result, the existence of the

international standard could facilitate convergence through bureaucratic shirking.

In the end, the question of whether Codex has led to a weakening or strengthening of

national regulations is an empirical one. In the following section, I turn to the test case,

which is pesticide regulation in the United States. After offering a brief justification for the

case selection, I lay out how pesticide regulations are set in the US. I then present an original

dataset that can help us determine how or whether US standards have changed in response

to Codex.

US Pesticide Regulations

As the single largest agricultural exporter and importer in the world, the United States’

regulatory rules are arguably the most important, affecting not only the quality of food con-

sumed around the world but also global farming practices. Moreover, as a country with a

well-developed legal structure, we can expect that de jure and de facto regulatory standards

converge. Finally, because the U.S. is a high-income nation, we might expect citizens to

have a preference for strict standards (Inglehart and Baker 2000), meaning that there is a

high probability that many of the Codex standards, which supposedly represent interna-

tional compromise, are less stringent, providing real potential for them to exert downward

pressure.

So how are pesticide standards set in the United States? The primary standard-setter is
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the EPA, which not only determines initial residue levels after a pesticide is first approved,

but also reevaluates those levels on a fifteen-year basis. Conveniently, for the purposes of the

current study, this reevaluation schedule was put in place in 1996 under the Food Quality

Protection Act, a little over a year after the SPS Agreement gave Codex increased interna-

tional standing. Notably, the Act also formalized the role of Codex in US law.

Specifically, the law mandates that “[i]f a Codex maximum residue level has been estab-

lished for the pesticide chemical and the Administrator does not propose to adopt the Codex

level, the Administrator shall publish for public comment a notice explaining the reasons

for departing from the Codex level” (US Congress 1996). It should be readily apparent how

this requirement might encourage a sort of shirking by bureaucrats, since it creates added

work should officials eschew harmonization. Indeed, during personal interviews with EPA

officials, convergence with international standards was described as “the path of least resis-

tance” (Author’s interview with Jeff Herndon, Acting Deputy Director Office of Pesticide

Programs, April 19, 2016).

Moreover, though some scholars have suggested that international organizations largely

reflect the preferences of their most powerful members (Drezner 2004), Congressional hear-

ings that took place in the lead up to the passage of the Food Quality Protection Act suggest

that this is not the case with Codex. To the contrary, a number of witnesses expressed con-

cern over the need to defer more heavily to the international standard-setter. For example,

Dr. Lynn R. Goldman, an EPA representative stated that:

US tolerances may differ from Codex standards because of unique pest control

conditions in the US, different dietary patterns, or because of different health

and safety standards...[the Food Quality Protection Act] as drafted, may have

the effect of tying the US to Codex in the future, resulting in registration and

tolerances changes that could inhibit effective pest control in some growing re-

gions; ignore US dietary patterns; or fail to protect the public health (US House

of Rep. 1995a, 84).
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Likewise, the Deputy Commissioner for Policy at the US Food and Drug Administration

observed with concern that “there is a presumption that appears to allow international stan-

dards set by Codex to override the higher US standards set by EPA and Congress” (US

House of Rep. 1995b, 11).

Data

To assess how US regulations have changed in response to Codex’s incorporation into the

WTO, I collected data on maximum residue levels for over one hundred pesticides on more

than two-hundred commodities or commodity groups. As discussed previously, pesticide

maximum residue levels (a.k.a. tolerance levels, tolerances, or MRLs) reflect the maximum

amount of pesticide residue that is legally permitted to remain on a commodity following

pesticide application. These levels are set at both the domestic and international levels for

a wide variety of pesticide-commodity combinations. Notably, the same pesticide almost

always has different MRLs for different commodities, with a higher MRL reflecting a less

stringent standard (more pesticide residue is allowed to be present) and a lower MRL re-

flecting a more stringent standard.

Figure 1: 1996 Carbaryl Tolerance Figure 2: 2015 Carbaryl Tolerance

Pesticide tolerances are published annually in the Code of Federal Regulations (CFR).

Figures 1 and 2 illustrate the data collection strategy for the United States. Figure 1 shows

the 1996 tolerance for carbaryl on strawberry, while Figure 2 shows the same tolerance for

2015. For each tolerance, I evaluated how it changed between 1996 and 2015. In the exam-

ple, the tolerance moved from 10 ppm to 4 ppm, meaning that the standard became stricter.

These two tolerances, along with the pesticide and commodity would be entered into the
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database, capturing the move towards stringency. I next collected equivalent data for Codex.

Because the terminology for commodities can change over time, the data collection process

required not only recording US and Codex tolerances as given but also regularly checking the

Federal Register, which elaborates on all changes made to US standards, as well as public

documents for Codex that provide details of deliberations. In addition, because commodity

terminology can differ in non-intuitive ways between Codex and US standards, in order to

match MRLs, I relied on a combination of convergence tables and consultations with a vari-

ety of experts at the EPA, USDA, CAC, and Bryant Christie Inc., a private company that

collects data on current MRLs for a subset of commodities.

It is important to note that in any given year, the US and Codex do not fully overlap in

the pesticides or commodities for which they have an MRL. For example, whereas in 2015

the US had specific, commodity-level MRLs for 394 pesticides, Codex only had MRLs for

196. Moreover, of the 196 pesticides for which Codex had MRLs, only 153 of these were the

same pesticides as those found in the regulations of the United States. Among the pesticides

that do overlap, typically only 40 percent of the commodities with MRLs in the US also

have an MRL under Codex.

For the purposes of assessing changes to American standards over time, I focused on pes-

ticides for which the US had a standard in 1996 and Codex also had a standard during the

period studied. Within this group of pesticides, 46 percent of US MRLs had a comparable

Codex standard in 1996. In order to establish a baseline for how US standards moved in

the absence of an international reference point, I used the 64 percent of MRLs in the data

set for which a comparable Codex standard did not exist in 1996. This provides a control

group for change, while holding constant the pesticides considered. An alternative possibility

would have been to look at MRLs on pesticides not included in the sample, but considering

that evaluations occur on a pesticide and not commodity basis, and considering that the

most important consideration for determining MRL changes relates to characteristics of the

pesticide itself, holding the pesticide constant is more important than ensuring a comparable
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range of commodities across samples.

Results

Table 1 presents summary statistics for changes to all US MRLs in the dataset, regardless

Table 1: Changes to US Regulations 1996-2015

Percentage of Standards That Changed
(N = 3,684)

Revoked 28%

Stricter 10%

Same 49%

Less Strict 13%

of whether they had a Codex counterpart. One element of the table that requires explanation

is the term “revoked.” To revoke an MRL is to move the tolerance to zero, meaning that

any trace of the pesticide is a legal violation. On a practical level, this means that the

MRL no longer shows up in the US Code of Federal Regulations. Although a revocation

is, in practice, a move to the strictest possible standard, I separate out revocations from

other moves towards stringency. I do this in part because if a Codex standard exists, a

revocation, by definition, means the U.S. has departed from the Codex standard, so even if

the Codex standard was previously below the U.S. standard, a revocation does not indicate

a move towards Codex. Also, a revocation often occurs because companies refuse to provide

adequate data to the EPA, a mechanism that is fundamentally different than the mechanism

we might expect would drive the U.S. to converge with Codex. Finally, because a revocation

effectively means the pesticide cannot be used on the crop in question without risk of a

violation, there is a functional distinction between a low tolerance (that still implies use of

the pesticide is allowed) and no tolerance (which suggests it is not).

We can now begin to answer the question of whether international standards correspond

with a loosening or tightening of U.S regulations. First, I looked at where US standards
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stood relative to Codex in 1996. Table 2 displays this data for all US MRLs in 1996, for

which there was a comparable Codex standard.3

Table 2: US Standards Relative to Codex

Description In 1996
(N = 1,439)

US MRL Same as Codex MRL 44 %

US MRL Stricter than Codex MRL 13 %

US MRL Less Strict than Codex MRL 43 %

It is notable that the US is rarely stricter than Codex when it comes to cases in which

both a U.S. and international standard existed. This means that even if the United States

had opted to harmonize existing standards fully with Codex in 1996, more of its standards

would have become stricter than less strict. The central question, however, is whether Codex

seems to exert pressure on US standards and, if so, in what direction. In order to assess this,

I first ask the intuitively simple question of whether or not the existence of a Codex standard

increased the probability that US standards would become more or less strict overall. Figure

3 shows, with 95 percent confidence intervals, the probability that a US standard became

stricter, less strict, remained the same, or was revoked by 2015, given the existence or lack

thereof of a relevant Codex standard in 1996.

We see that, if anything, the existence of a Codex standard made it slightly less likely

that the United States would move towards a more lenient standard. Meanwhile, Codex

seems to have had no overall impact on the likelihood that US standards became stricter.

Finally, the existence of a Codex standard in 1996 actually increased the probability that

the United States would revoke a standard entirely (thereby moving to a zero tolerance).

Although this figure provides little insight into causality, the fact that there is no indication

3One word of caution about interpreting these numbers. Any revocations that occurred will, necessarily,
not show up in this data, as revoked pesticides no longer appear in the US Code of Federal Regulations.
This means that this table could significantly understate the number of times that US standards were more
strict than those of Codex.
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Same

Stricter
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Corresponding  Codex MRLs in 1996

Figure 3: Probability US MRLs Change With and Without Corresponding Codex
MRLs

that Codex correlates with US movement towards less strict standards should provide re-

assurance to those who might worry that international standards could serve to undermine

national ones.

Figure 3 suggests that the existence of an international standard has not been correlated

with a relaxing of domestic standards, but the more interesting question is whether the ex-

istence of a misaligned Codex standard in time t is related to a change in US standards in

time t+1 and, if so, whether this effect is balanced in both directions. This will help answer

the question of whether Codex appears to be having any sort of specific, directional pull.

In order to answer this, it is necessary to look at how Codex correlates with changes to US

standards, given Codex and the United States were misaligned at time t. To test this, I

looked both at what happened to US standards when Codex was stricter in 1996, as well as

when it was less strict. In both cases, I compared the change in US standards, given this
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misalignment, to changes in US standards, given a Codex standard did not exist.

A number of relevant controls were included. The first was Toxicity. Toxicity is one of

the primary factors determining a pesticide’s safety, so we might expect it to enter heavily

into any regulatory decisions. Toxicity is a measure of the acute risk a pesticide poses to

health. Beginning in 1975, the World Health Organization (WHO) began classifying chem-

icals. This classification, which has been revised every few years, ranks pesticides on a five

point scale from “extremely hazardous” (5) to “unlikely to present acute hazard in normal

use” (1). In order to make its determination, the WHO utilizes independent scientists from

a variety of countries. For every pesticide in the sample, I recorded its 1 to 5 ranking from

2009, which was the most recent publication of the WHO’s guideline (WHO 2009). I also

recorded the 1996-1997 classification (WHO 1997), as well as a dummy variable coded 1

if the classification became more hazardous over time (Toxicity Increased), as a change in

classification might lead to a reevaluation of tolerance levels.

The second set of controls were for carcinogenicity. Carcinogenicity reflects whether or

not the pesticide is carcinogenic to humans. This measure differs from Toxicity in that it

indicates danger from long-term, as opposed to short-term, exposure. The U.S., E.U. and

WHO all publish a classification of carcinogenic potential. However, the WHO’s list contains

only a small portion of the pesticides in the sample, leading to issues of selection bias. The

E.U. scaling, meanwhile, is less granular than the U.S. or WHO versions. As a result, I

utilized the U.S.’s classification4 and supplemented it with the EU’s measure as a robustness

check (Appendix 2).5 The U.S. ranking for carcinogenicity is on a five-point scale, ranging

from “carcinogenic to humans” (5) to “not likely to be carcinogenic to humans” (1). In the

sample, no pesticide was ranked above a 4, where a 4 equals, “likely to be carcinogenic to

humans.” Unlike the WHO’s toxicity classification, carcinogenicity is not updated regularly

by any of the documenting parties, thereby only providing a single data point for each pes-

ticide.

4Available at: http://npic.orst.edu/chemicals_evaluated.pdf
5Available at: https://echa.europa.eu/regulations/clp/cl-inventory.
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A third set of controls captured the environmental effects of the pesticide. The primary

environmental concern relates to a pesticide’s aquatic impact, should it seep into the ground

water. The most recent and comprehensive recording of pesticides’ aquatic impact comes

from the E.U.’s Classification, Labelling and Packaging (CLP) standards.6 Using these clas-

sifications, I recorded each pesticide’s acute aquatic risk, as well as its chronic aquatic risk.

The first of these is a simple dichotomous measure for whether an acute (short-term) risk

exists. The second ranges from 0 (no chronic aquatic risk recorded) to 4 (very toxic to

aquatic life with long lasting effects) and measures the long-term risk of the product.

A control variable that may seem less intuitive is whether the commodity in question

was a fruit or vegetable, as opposed to, for example, a grain, animal product, or feed item.

The reason it’s necessary to control for this is because the Food Quality Protection Act re-

quired that EPA pay special attention to the safety of infants and children. Because of this

requirement, EPA has tended to move towards stricter standards on fruits and vegetables,

due to the assumption that these products play a central role in the diets of young children

(EPA website).

The final control is the number of years that the pesticide in question has been on the

market. I include this control because pesticide companies may be unwilling to pay the costs

to support older products (due to patent expiration and hence lower profit margins), and

this in turn could increase the probability that these tolerances are revoked in the U.S..

Tables 3 and 4 display the results of a multinomial logit model in which the reference

category was MRLs that remained the same. The choice of a multinomial logit, as opposed

to an ordered logit, stems from the fact that although the outcomes are, in some sense,

ordered, the interpretation of those outcomes, given the independent variable, is not ordered

in the same way. Specifically, a revocation, despite being essentially a movement towards

stringency, also reflects a movement away from harmonization. That means that even if the

Codex standard is more strict than the US standard, we should not interpret a revocation

6Available through the C&L Inventory.
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as convergence. Yet if we order the dependent variables, this distinction is blurred.

The results suggest that the existence of a Codex standard that is stricter (less strict)

Table 3: US MRL Change When Codex Less Strict vs. in Absence of Codex

U.S. Standard Change:

Less Strict Stricter Revoked

(1) (2) (3)

’96 Codex Less Strict 1.099∗∗∗ −0.147 0.200
(0.234) (0.364) (0.229)

Pesticide Age −0.005 0.027∗∗∗ 0.078∗∗∗

(0.006) (0.007) (0.006)

Toxicity (0.086) (0.094) (0.077)

Carcinogenicity −0.120∗∗ 0.360∗∗∗ 0.078
(0.061) (0.070) (0.058)

Toxicity Increased −0.105 0.014 0.930∗∗∗

(0.161) (0.196) (0.153)

Aquatic Acute −0.070 0.283 0.805∗∗∗

(0.184) (0.216) (0.192)

Aquatic Chronic −0.374∗∗∗ −0.308∗∗∗ −0.017
(0.060) (0.057) (0.056)

Fruit/Veggie −1.771∗∗∗ −0.655∗∗∗ −0.046
(0.193) (0.174) (0.125)

Constant 0.505 −3.120∗∗∗ −8.984∗∗∗

(0.469) (0.611) (0.512)

Akaike Inf. Crit. 4,833.891 4,833.891 4,833.891
Total Observations: 2,551

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

than a US standard in 1996 significantly increased the probability that the United States

would also become stricter (less strict) over the next two decades. Specifically, the results
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Table 4: US MRL Change When Codex Stricter vs. in Absence of Codex

Dependent variable:

Revoked Stricter Less Strict

(1) (2) (3)

’96 Codex Stricter −0.079 0.807∗∗∗ −0.064
(0.214) (0.163) (0.141)

Pesticide Age 0.004 0.034∗∗∗ 0.071∗∗∗

(0.006) (0.007) (0.005)

Toxicity 0.214∗∗ 0.309∗∗∗ 1.181∗∗∗

(0.085) (0.083) (0.071)

Carcinogenicity −0.080 0.425∗∗∗ 0.065
(0.062) (0.063) (0.054)

Toxicity Increased −0.211 0.208 0.485∗∗∗

(0.161) (0.166) (0.141)

Aquatic Acute −0.063 0.432∗∗ 0.532∗∗∗

(0.181) (0.196) (0.179)

Aquatic Chronic −0.416∗∗∗ −0.331∗∗∗ −0.031
(0.060) (0.052) (0.054)

Fruit/Veggie −2.175∗∗∗ −0.633∗∗∗ −0.162
(0.205) (0.153) (0.118)

Constant 0.035 −4.108∗∗∗ −8.044∗∗∗

(0.475) (0.535) (0.462)

Akaike Inf. Crit. 5,538.235 5,538.235 5,538.235
Total Observations: 2,916

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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from Table 3 suggest that setting all multi-level variables at their means and setting the

dichotomous variables of Fruit/Veggie, Aquatic Acute, and Toxicity Increased to 0, if Codex

had a less strict MRL than the United States in 1996, the probability that the US would also

move towards a less strict tolerance nearly doubled, increasing from a baseline of 25.2 percent

to 50.2 percent. Likewise, based on the model in Table 4, if Codex had a stricter tolerance

than the US in 1996, the probability that the US, too, would increase its stringency moved

from 7.7 percent to 16.6 percent, again an approximate doubling. The symmetrical nature

of these outcomes and their material significance indicates that while Codex is related to

subsequent change in the US, any independent effect it may have is balanced. This implies

that the international standard has not primarily acted to undermine national standards.

Discussion

My findings support the conclusion that international standards do influence domestic

regulations. However, contrary to common fears, that influence has not resulted in a race

to the bottom so much as a movement to the middle, an outcome that accords with the

Convergence Hypothesis. Admittedly, my results cannot prove that Codex, itself, is driving

this convergence. As has been extensively noted in the literature, the degree to which in-

ternational agreements have an independent impact on national rules is extremely difficult

to identify (Bernauer 1995; Chayes and Chayes 1993; Underdal 1992). In other words, it

remains possible that movement towards Codex has nothing to do with Codex at all but

instead reflects scientific consensus. Perhaps Codex experts simply figured out sooner than

US regulators that a given tolerance ought to be lower or higher, and the subsequent change

in US regulations merely reflects delayed implementation of that realization.

It is difficult to rule out this possibility completely. However, there are a number of

reasons to be skeptical. Most importantly, considering that the Codex standards rely on

pesticide application patterns from a variety of countries, some of which will have very dif-

ferent pest profiles and hence pesticide requirements than the United States, the notion that
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there is a strong level of consensus about what, precisely, an MRL ought to be, is a bit opti-

mistic. Second, a review of the documents surrounding domestic tolerance changes suggests

very strongly that Codex has an independent influence. When the US reevaluates pesticides

or their tolerance levels, it produces a document known as a Reregistration Eligibility De-

cision or a Tolerance Reassessment Eligibility Decision. Within these documents, there is

regularly a section on Codex harmonization in which it is common to see Codex used as the

deciding reason for choosing one tolerance over another. For example, in a review of the

pesticide dicloran, it was noted, “These [domestic] data suggest that the established grape

tolerance could be lowered. [The Health Effects Division] HED, however, is reassessing the

grape tolerance at 10 ppm to remain harmonized with Codex.” This suggests that had it not

been for Codex, the tolerance for grape would not have been 10 ppm. Finally, as discussed in

previous sections, a combination of Congressional testimonies and personal interviews both

suggest that US regulators do take Codex into account and attempt to harmonize with it

when setting standards. This means that what regulators claim to be doing matches what

the data indicates they are doing in practice, a fact that lends support to the conclusion

that Codex is having an independent impact.

To the extent that one is convinced that Codex is having an independent impact, the

next logical question is, why? What is the mechanism? The quantitative findings primarily

serve to rule out the hypothesis that international standards create a regulatory ceiling, due

to concerns about enforcement. However, the qualitative evidence does offer some additional

insight into the mechanism.

On the one hand, there is very little support for the idea that convergence towards strin-

gency is due to grassroots or consumer group pressure. Before the EPA revises a tolerance,

it must post its intention in the Federal Register in order to allow time for the public to

review and comment. Although individuals and groups do sometimes engage in the com-

ment period, it is extremely rare to see a reference to Codex as a justification for why the

EPA should make a standard more strict. Moreover, any request to change a tolerance must
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be submitted as a formal petition to the EPA. These petitions must be accompanied by a

significant amount of data, and they require a fee for submission. As a result, consumer

groups have practically zero opportunity to fully participate in this process (as they lack

access to the relevant toxicity and application data), suggesting that as a galvanizing force

for the public, Codex presents little leverage. Likewise, although pesticide producers and

farm groups regularly request changes to existing tolerances using the petition system, a re-

view of petitions submitted between 1999 and 2015 suggest that these groups only reference

relevant Codex standards around 14 percent of the time.7 Furthermore, even when they do

reference Codex, they recommend the Codex standard in only about 40 percent of the cases.

Indeed, a senior official at the EPA informed me that producers “rarely if ever come ask

about harmonization [with Codex]” (Author’s interview with Jeff Herndon, May 17, 2016).

This suggests that stakeholders are not typically latching onto Codex as a strategic device

to pursue preferred outcomes.

However, there is evidence that Codex can serve as a focal point, while also offering a

shirking device for domestic regulators. This is supported by my analysis of petitions as well

as my own interviews with regulators, who admitted that deferring to Codex is the easiest

and, at times, most desirable path.8 For example, when the EPA announces in the Federal

Register what a new or revised tolerance will be, they often makes comments similar to the

following: “Although the submitted residue data support the proposed tolerance of 1.0 ppm

on tomato, the Agency is establishing this tolerance at 2.0 ppm in order to harmonize with

the current Codex MRL” (Federal Register 2002). In other words, regulators are purposely

trying to harmonize with Codex, even if the domestically submitted data suggests a slightly

different outcome is in order. This further supports the notion that Codex is actually driving

(and is not merely correlated with) domestic outcomes. It also shows how the international

standard can act as a focal point for regulators, who have an incentive to move domestic

7Petitions are available at Regulations.gov
8I conducted several phone interviews with EPA officials over the course of 2016. I also traveled to EPA

headquarters in June of 2016 for in-person interviews and access to additional data.
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standards into alignment. At the same time, the focal point seems to operate as a result

of bureaucratic shirking, to the extent that aligning with Codex when reduces the need for

regulators to defend their regulatory decision.

Finally, it is worth pointing out that even if one remains skeptical of both the proposed

mechanism and even the proposition that Codex has an independent impact, the results pre-

sented here still provide an important empirical results, as they offer a rebuttal to concerns

that international standards will undercut domestic protections. As I have shown, there is

no evidence that the existence of an international standard is, in any way, correlated with

a general reduction in US regulations when we compare instances in which an international

standard did and did not exist. This, in-and-of-itself ought to provide reassurance to those

concerned that the increased regulatory role of the WTO could spell disaster for domestic

regulations.

Conclusion

Despite the legal importance of international standards for resolving trade disputes, and

despite the SPS Agreement entering into law over two decades ago, there have been no large-N

studies that have attempted to evaluate how this Agreement’s requirement to harmonize do-

mestic standards with international recommendations has affected national outcomes. This

paper has taken a first step towards answering this question, by studying how US pesticide

regulations have changed in response to the Codex Alimentarius, the preeminent interna-

tional standard-setter for food safety. The results presented here provide several important

contributions.

Most importantly, they show that there is no evidence that international standards pri-

marily serve to undermine national regulations. While it is true that if initially, all of a

country’s standards were stricter than Codex’s standards there might be a uni-directional

influence, it is not the case that Codex only influences domestic regulations when its stan-

dards are more lenient than U.S. regulations. In addition, even in an area that touches on
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health, safety, and the environment, all high stakes issues for politicians and areas in which

policymakers should want to have control over domestic rules, my results suggest that in-

ternational standards do matter, a conclusion that suggests the SPS and TBT Agreements

could have far-reaching effects on all manner of regulatory outcomes.

More generally, my findings add to a growing literature on the effects of globalization

on domestic standards. Although scholars have studied how globalization impacts domestic

standards through trade (Cao and Prakash 2010; Prakash and Potoski 2006; Vogel 1995;

1997) and investment (Perkins and Neumayer. 2012; Prakash and Potoski 2007), there has

been little consideration of the domestic impact of international standards, a key component

of the push towards cross-national integration. As nations continue to try to reduce non-tariff

barriers through deference to international standard-setting bodies, it becomes increasingly

important to understand what effect this will have domestically. This paper has begun to

address this question by specifically examining the case of pesticides. Further research is

needed to better understand the conditions under which international standards are more

or less likely to have an impact. For example, how are domestic concerns balanced against

the desire to harmonize? Do international standards only have an impact at the margin, or

is their effect more substantial? Future work would also do well to examine other sectors in

which health and environmental concerns play a lesser or greater role. In these cases, does

harmonization look the same, or does it operate differently? Finally, do other countries look

similar to the United States in their harmonization behavior, and, if not, what explains the

differences? Clearly there is a significant amount of work left to do to better understand the

impact of international standards on domestic policymaking.
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