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Appendix A

This paper extends Xiong & Beghin (2014) by revising cost and quality equation specifications. We use distinct approaches to capture MRL effects on costs and perceived quality. For costs, we compare importer and exporter MRL stringency directly, unlike Xiong & Beghin (2014). Exporters face adjustment costs only when partner limits are stricter. If importer MRLs equal or are less strict than exporter MRLs, no compliance cost arises, even when both differ from Codex. Codex comparisons capture the quality dimension since alignment with Codex signals baseline product safety.
Import demand is derived from maximizing the representative consumer’s utility, defined by a Constant-Elasticity-of-Substitution (CES) function (equation 6a) and subject to a budget constraint (equation 6b):

	
	(6a)

	
	(6b)


Solving (6a) - (6b) yields import demand in value terms: 
	
	(7)



Where  is the importer’s CES price index. MRL standards influence demand by altering perceived quality:

	
	(8)



Export supply is obtained by maximizing the revenue of the representative producer subject to the Constant-Elasticity-of-Transformation (CET) production frontier:

	
	(9a)

	
	(9b)



The resulting export value is:
	
	(10)


with producer price index .
Trade costs are parametrized as:

	

	(11)



Where  denotes the ad valorem tariff rate that country applies to imports of product  from exporter  in year t;  is the geographic distance between countries and ; the bilateral dummies equal 1 for common language, border, colonial tie or religion. The final term captures compliance costs: when the exporter’s MRLs are laxer than the importer’s , the difference raises costs; if the exporter is at least as strict, the term is zero.
Equating demand (8) and supply (8) yields the bilateral equilibrium price and value:

	
	(12a)

	
	(13b)



Substituting (5) and (11) into (13b) and taking logs gives the estimable gravity equation:
	
	(14)



with  and . 
Our key innovation modifies quality effects by incorporating exporter deviation from Codex and importer-exporter differences. 

Appendix B

[bookmark: _Toc72762724]Table IV. Descriptive statistics.
	Variable
	Observations
	Mean
	Standard deviation
	Minimum
	Maximum

	
	801
	68806.81
	187900.20
	0.00
	1421116.00

	
	801
	0.00
	0.01
	0.00
	0.21

	 
	591
	0. 3235203
	0.6989915
	0
	2.374906

	*
	4,200
	1.108528
	0.1930285
	0.7545789
	1.425865

	*
	4,200
	1.141644
	0.1863676
	0.8109642
	1.585635

	*
	4,200
	0.4319316
	0.4653725
	0.0045789
	1

	**
	4,200
	1.153997
	0.237725
	0.8595721
	1.545308

	**
	4,200
	1.337027
	0.2023116
	1.046852
	1.675909

	**
	4,200
	0.1764426
	0.0278133
	0.1402186
	0.2183712


Authors’ elaboration. *Estimates based on selected pesticides. **Estimates based on the full set of pesticides.

Appendix C

The EU regulates more active ingredients than any other jurisdiction in this study. Prior to 2009, each Member State maintained its own MRL schedule; thereafter, intra-EU harmonization consolidated national lists into a single, bloc-wide regulation. From 2014 to 2016, the EU’s list of regulated substances expanded sharply, reflecting the 2015 adoption of a default MRL for any pesticide not explicitly covered. By comparison, the number of distinct MRLs enforced by Brazil and Argentina remains similar to that of the Codex Alimentarius.

Table VI. Number of regulated pesticide active ingredients for soybeans and corn, by country/region and year.
	 
	Soybeans
	Corn

	Years
	Argentina
	Brazil
	Codex
	EU
	Argentina
	Brazil
	Codex
	EU

	2010
	142
	138
	93
	463
	119
	109
	140
	709

	2012
	142
	143
	127
	460
	148
	112
	208
	931

	2014
	145
	155
	149
	533
	151
	123
	244
	1597

	2016
	154
	169
	165
	5475
	163
	134
	376
	7724

	2018
	159
	172
	178
	5495
	171
	136
	427
	8198


Authors’ elaboration.based on Homologa data.
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Traoré & Tamini (2021) formalize the net impact of MRL stringency on trade to a given destination as:
	
	(15)







Here,  and  are expected to be positive, reflecting the demand-enhancing ‘quality’ effects of stricter standards, while  negative, representing exporters’ adjustment costs. If , the quality premium at least offsets compliance costs, so exporters can fully pass these costs into import prices and continue to serve the market. If , the net effect is negative and non-compliant suppliers exit the high-standard market.
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