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Introduction

 From the time of the initial NAFTA negotiations in 1992 to the 2016 U.S. 

Presidential Election, the value of the Mexican Peso declined from 3.095 to 

18.664 Pesos per U.S. Dollar and from 2.560 to 14.082 Pesos per Canadian 

Dollar, a devaluation of approximately 500% and 450%, respectively (IMF, 

2018).

 This paper seeks to determine the effect of the exchange rate on the 

willingness of the United States to participate in a trade agreement with 

Mexico and Canada. 



Literature

 Schuh (1974) noted in the early 1970s that previous analyses of U.S. agricultural trade 

and development had neglected the role of exchange rate policy. 

 Impact of exchange rate fluctuations on agricultural balance of trade (Chambers 

and Just, 1981).

 Long term effects, hysteresis: Baldwin (1988), Dixit (1989), Baldwin (1988), and Baldwin 

and Krugman (1989).

 Fernández-Arias et al. (2002) reference the January 1999 devaluation of the Brazilian 

Real as a catalyst for the adoption of protectionist measures by Argentina and the 

movement of Argentinian firms to Brazil. 









Given that a devaluation of the peso relative to the dollar will result 

in a decrease in the dollar denominated prices PX and PM, we 

propose the following:

 If EES < EED, then ΔPX > ΔPM and the terms of trade (PX/PM) will 

decrease;

 If EES > EED, then ΔPX < ΔPM and the terms of trade (PX/PM) will 

increase; and

 If EES = EED, then ΔPX = ΔPM and the terms of trade (PX/PM) do not 

change.



A three-player, normal-form, non-cooperative game

 G = {AUS, AMX, ACA; PUS, PMX, PCA}.  

Each country k chooses some action Ak ∈ Ak to maximize 

its payoff function, Pk, given the action choices of the 

other two countries. 



Action Space

 Ak = {SQk, 75k, 50k, 25k, FTk} for k = US, MX, and CA, where 

 SQk represents status quo policies; 

 75k represents protection at 75% of the status quo level; 

 50k represents protection at 50% of the status quo level; 

 25k represents protection at 25% of the status quo level; and 

 FTk represents free trade (FT).



Payoff Function

The payoff function for each country k is the summation of changes in its 

producer and consumer surplus and changes to its government budget 

resulting from the strategy choices of all three countries.  

 𝑃 𝐴𝑈𝑆, A𝑀𝑋, 𝐴𝐶𝐴 =
𝑃𝑈𝑆
𝑃𝑀𝑋
𝑃𝐶𝐴.



 Four regions: the United States (US), Mexico (MX), Canada (CA), and the 
rest of the world (RW). 

 Twelve agricultural commodity groups: beef, pork, poultry, dairy, wheat, 
corn, rice, soybeans, cotton, sugar, vegetables, and fruit.  

 Production and consumption data for each commodity in each zone is 
based on a 2015-2017 average.  Quantity data is obtained from the USDA 
(United States Department of Agriculture, 2018-b), except for fruits and 
vegetables, which is obtained from FAOSTAT (Foreign Agricultural 
Organization, 2018).  

 Protection levels for each commodity are based on the 2016 most-
favored-nation tariff and non-tariff data (WTO, 2018).
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Game 1, Tri-Matrices of U.S., Mexican, and Canadian Payoffs for 

alternative U.S. and Mexican Strategies, 2016 Exchange Rate.













Game 2, Tri-Matrices of U.S., Mexican, and Canadian Payoffs for 

alternative U.S. and Mexican Strategies, 25% Peso Depreciation.





Game 3, Tri-Matrices of U.S., Mexican, and Canadian Payoffs for 

alternative U.S. and Mexican Strategies, 75% Peso Depreciation.















Conclusions

 Neoclassical economic theory suggests that countries will improve their welfare 

through the elimination of trade barriers. 

 The approach utilized here highlights the sensitivity of U.S. agricultural trade 

liberalization to the value of the currency of its trading partners.

 One example of the fragility of these agreements involves ongoing disputes 

concerning vegetable trade between Mexico and the United States.

 Future research can seek to identify policy mechanisms that will minimize the 
movement of Nash equilibria away from free trade.


