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ABSTRACT
Objective: To determine the degree of trade dependence of the Mexican market on imported barley from 
1994 to 2021.
Design/Methodology/Approach: The growth rates of the barley production variables in the domestic 
market were estimated, the relative trade balance was calculated, and the trade dependence was determined.
Results: The production variables had growth rates in the analysis period, the relative trade balance was 1, 
and the trade dependence was close to 0.
Study Limitations/Implications: There is no correlation between the barley market and the brewing 
industry in Mexico.
Findings/Conclusions: Mexico is a net importer of barley despite the positive growth rates of the production 
variables. Nevertheless, this grain does not have a trade dependence on the foreign market.

Keywords: Relative trade balance, trade dependence, growth rate, barley.

INTRODUCTION
 Barley (Hordeum vulgare L.) is considered the oldest cereal in the world and has two 
points of origin: Southeast Asia and North Africa (Ponce et al., 2020). In 2019, it ranked 
fourth in sown area, after wheat, corn, and rice. The largest planted areas are in Russia, 
Australia, Ukraine, Turkey, and Spain, while Mexico ranks in the 27th place (Tumuri, 
2019). The use of this cereal in Mexico dates to the Spanish conquest, when it was used as 
forage for horses (Coronel and Jiménez, 2011).
 Barley is used as a raw material for malt production, and it is also an important source 
of health-promoting components (Bragachini et al., 2008). The Mexican brewing industry 
uses it to produce alcoholic beverages. It is a temporary and profitable crop that has a 
comparative advantage in both the regional and the international markets (De la Rosa et 
al., 2016).
 To determine its competitiveness, the comparative advantages of a product associated 
with natural factors must be considered (Contreras, 2000). Additionally, this is a core issue 
for governments and companies, because it is related to better living conditions (Ferraris, 
2009). A nation’s competitiveness is the result of industrial productivity, sustained exports, 
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and significant outflows of foreign investment (Porter, 2008). Market share is another useful 
competitiveness indicator (Mc Fetridge, 1995).
 Competitiveness Indexes are values that measure the economic performance of a nation 
and reflect the variables that allow competitive performance (Murillo, 2005; Ibáñez and 
Troncoso, 2001). Comparative advantage forms the basis of exports (Ricardo, 1985) and 
understanding its nature is critical (Hosein, 2008), since this variable functions as a guide 
for trade and industrial policy (Huerta, 2009).
 The theory of absolute advantage postulates that each country should specialize in 
producing the goods that they can make with greater efficiency under free trade (Smith, 
1776). The absolute advantage proposed by Smith lacks two major elements that are 
basic for international trade nowadays: transportation costs and consumer preferences 
(Krugman et al., 2012; Carbaugh, 2009; Appleyard et al., 2006; Salvatore, 1997).
 In Latin America, the importance of detecting sectors with advantage and disadvantage 
is essential for the optimal allocation of resources (Prebisch, 2008). The relative trade 
balance and the trade dependence must be calculated to analyze the competitiveness of 
the Mexican agricultural sector (Luquez, Gómez, and Hernández, 2021; Luquez, Gómez, 
and Hernández, 2022; Luquez, Hernández, and Gómez, 2022).
 The objective of this research was to determine the degree of trade dependence of 
the Mexican market with respect to imported barley from 1994 to 2021. The research 
hypothesis was that the Mexican market is self-sufficient and does not depend on foreign 
barley markets, despite trade openness and the North American Free Trade Agreement 
(SE, 2019).

MATERIALS AND METHODS
 The barley production variables were consulted in the Sistema de Información 
Agroalimentaria de Consulta (SIACON), while international trade statistics were obtained 
from the Food and Agriculture Organization of the United Nations (FAOSTAT).
 The growth rates of the production variables were calculated, and the global 
competitiveness indexes were estimated: relative trade balance and trade dependence. The 
following concepts and formulas were used for this purpose:

 Growth rate: the percentage increase or decrease that a given value has in a period 
(Brambila, 2011). The calculation procedure was:

 r
V
Vn

n
1

1
1 100−( ) =









−









*  (1)

Where: r n1−( ) : growth rate from year 1 to year n; n: number of years; Vn : value in year n;
V1: value in year 1.

 A positive value of the growth rate implies that the variable grew in the period analyzed, 
while a negative value implies that it decreased.
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 Trade balance: a financial indicator that measures the relationship between exports 
and imports (WTO, 2015). It was calculated using the following formula:

 BC 	X 	M (2)

Where: BC: trade balance; X: exports; M: imports.

 A trade surplus is recorded when exports are greater than imports in the trade balance. 
Otherwise (i.e., if imports are greater than exports), there is a trade deficit.

 Relative trade balance (RTB): an indicator that measures the relationship between 
the trade balance of a product and the total trade of the same product for a country in the 
world market or in a specific market. It is interpreted as an index of competitive advantage 
(García, 1995) and was calculated with the following formula:

 BCR
X M

X Mij
ij ij

ij ij
=

−

+
 (3)

Where: BCRij : relative trade balance of country j with respect to product i; Xij : exports of 
product i by country j to the world market; Mij : imports of a product i by a country j from 
the world market.

 If the RTB ranges from 1 to 0, the country is a net importer of the product and lacks 
a competitive advantage. If the RTB ranges from 0 to 1, the country is a net exporter of the 
product and has a competitive advantage.

 Trade dependence: coefficient that calculates the relationship between the value of 
imports (M) and the value of apparent consumption (AC) during a given period. This 
indicator measures international competition for domestic demand (Ramírez et al., 2016), 
using the following formula:

 GI
M

Q M Xij
ij

ij ij ij
=

+ −
 (4)

Where: GIij : degree of penetration of product imports i in country j; Mij : imports of product 
i from country j; Qij : domestic production of product i of country j. Xij : exports of product 
i from country j.

 If the coefficient is close to 0, the competitiveness of the sector or productive chain is 
greater, while, if it is close to 1, the competitiveness of the sector or productive chain is 
lower.
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RESULTS AND DISCUSSION
 The surface of Mexico where barley was sown and harvested increased in the analysis 
period, recording a growth rate of 138% and 177%, respectively. Specifically, a marked 
increase was observed from 1994 to 2003. From this date, the surface sown with barley 
has maintained a trend of small f luctuations (300,000 to 330,000 ha). For its part, the 
harvested surface showed large fluctuations, mainly in 2000, 2004, 2009, 2011, and 2013 
(Figure 1).
 During the analysis period, the barley yield in Mexico has been very unstable. For 
example, in 2003 and 2016, it reached 3.0 t ha1 while in most years (since 1994), it has 
remained around 2. 5 t ha1 showing a stable trend (Figure 2).
 The total production of barley in Mexico recorded a 200% increase from 1994 
(315,000 tons) to 2021 (1,000,000 tons). However, important peaks in production were 
recorded, including increases in 2003, 2012, 2017, and 2018 in which 1 million tons 
were produced (Figure 3).
 The Mexican market is not a major barley exporter: it reached the highest number 
of grain exports of the study period in 2014 (942 t) and an all-time low exportation 
level in 2010 and 2012 (169 t and 161 t, respectively). In 1996, Mexico imported more 
than 300,000 tons of barley —the largest volume imported in the period under analysis. 
However, the largest volume of cereal purchased in the last decade was 169,000 tons in 
2015; in comparison, only 214 tons were purchased in 2018. Therefore, the trade balance 
of the product recorded a trade deficit during the period of analysis (Figure 4).
 The relative trade balance ranges from 1 to 0.6 (Figure 5): Mexico is a net importer 
and lacks competitive advantages in the international barley market. The indicator usually 
has a value of 1, which proves that the production is not enough to supply the domestic 
demand.
 Trade dependence was estimated between 0 and 0.4, which implies that the Mexican 
market is not dependent on the international barley market. Since 2000, this indicator has 
remained below 0.2 (Figure 6), confirming the previous observation. In 2017 and 2018, the 
value of this coefficient was practically null.
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Figure 1. Behavior of the surface where barley was sown and harvested. Source: figure developed by the 
authors based on data from SIACON (2022).
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Figure 2. Barley yield in Mexico. Source: figure developed by the authors based on data from SIACON (2022).
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Figure 3. Volume of barley production in Mexico. Source: figure developed by the authors based on data from 
SIACON (2022).
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Figure 4. Trade balance of barley in Mexico. Source: figure developed by the authors based on data from 
FAOSTAT (2022).



32 AGRO PRODUCTIVIDAD 2024. https://doi.org/10.32854/agrop.v17i1.2513

CONCLUSIONS
 The surface in which barley was sown and harvested in Mexico increased in the period 
analyzed, the crop yield was stable, and the production volume tripled. However, exports 
were almost null, while imports have accounted for 15% of the production volume.
 The competitiveness indexes show that Mexico is a net importer of barley; however, the 
Mexican market is not commercially dependent on the international barley market, since 
national production is enough to supply domestic consumption.
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