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Abstract

Guava is a fruit widely accepted worldwide and in 2023, Mexico consolidated its
position as the second-largest global exporter, with a value of 577 934.18 USD,
confirming its high international competitiveness. The research aimed to analyze the
competitiveness of Mexican guava in international trade, identifying its position and
formulating alternatives that strengthen its insertion into international trade. The research was
conducted by calculating growth rates and trade competitiveness indices for the period
2000-2023, using production and foreign trade data. The results showed that the indicators
were positive: the trade balance remained at 1, which confirms that Mexico is an exporter
with competitive advantages; the tradability indicator was 0.34, evidencing an excess of
exportable supply; the trade dependence coefficient was 0, which reflects food self-sufficiency;
and the degree of export openness reached 0.035, pointing out the existence of exportable
surpluses. Overall, these results indicate that guava production in Mexico is expanding, with a
marked export specialization and a solid competitive position in the international market.
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Introduction

Guava (Psidium guajava L.) is a tropical fruit of great economic and nutritional importance, native
to America and with a notable productive concentration in Mexico in Michoacén, Aguascalientes,
Zacatecas, State of México and Guerrero (FAOSTAT, 2023); it is widely distributed in tropical and
subtropical regions of the world.

It is currently grown in around 97 countries, consolidating its position as one of the most important
fruits in the international trade of fresh agricultural products (SIAP, 2023). Regarding world
production, Mexico ranks seventh, with a 3.6% share of the global total (FAOSTAT, 2023).

The state of Michoacan stands out as the largest national producer, contributing approximately
48.2% of total production, especially during the seasonal production from October to December,
when about 41% of the annual volume is obtained (SIAP, 2023). This seasonal pattern responds
to the region’s favorable agroclimatic conditions, which enable high-quality production for both
domestic consumption and export.

Regions such as Michoacéan, Jalisco, and Sonora have shown a strong specialization in the
production and marketing of fruits destined for the international market, which shows the importance
of the fruit and vegetable sector for regional and national development (Secretaria de Agricultura y
Desarrollo Rural, 2024); the main export destinations of Mexican guava include the United States
of America, Japan, Russia, and various European countries, reflecting the growing international
demand for exotic and healthy fruits (FAOSTAT, 2023).

From a nutritional perspective, guava is characterized by its high content of carbohydrates (13.2%),
moisture (84.9%), proteins (0.88%) and fat (0.53%). This makes it an important source of energy and
essential micronutrients (Suérez et al., 2022). Likewise, its chemical composition gives it properties
that contribute to strengthening the immune system and preventing respiratory diseases.

According to Montafio et al. (2021), Mexico has favorable conditions: climate, natural resources,
labor availability and geographic proximity to the US market, which is considered the largest in
the world.

This paper focuses on evaluating the level of competitiveness of Mexican guava (Psidium guajava
L.) in international trade and determining whether Mexico maintains competitive advantages and a
solid insertion in foreign markets in a context of growing global competition.

Unlike previous studies, this work combines the analysis of growth rates with various indicators of
trade competitiveness, allowing us to fully understand the product’s export performance.

Materials and methods

A database was built with information on the production and trade variables of guava (Psidium
guajava L.) corresponding to the period between 2000 and 2023; this time interval allows us to
analyze the evolution of production, foreign trade and competitiveness of the sector in the long term
and identify trends and recent performance that has contributed to the consolidation of Mexico as
one of the largest exporters at the national level.

Data collection was carried out using Microsoft Excel spreadsheets and official and nationally and
internationally recognized sources, such as the Food and Agriculture Organization of the United
Nations (FAOSTAT) and the Agrifood and Fisheries Information System (SIAP, 2024).

Based on the information obtained, various economic and productive indicators were calculated in
order to analyze the export feasibility of Mexico’s guava-growing sector. The indicators considered
were: trade balance (TB), national apparent consumption (NAC), tradability indicator (T), trade
dependence coefficient (DI) and indicator of degree of export openness (DE).

These indicators help us evaluate the sector’'s competitiveness because they comprehensively
capture its productive and commercial performance. The trade balance (TB) reflects the net export
capacity and the existence of competitive advantages in the international market; the national
apparent consumption (NAC) allows us to analyze the sufficiency of domestic production in
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relation to demand; the tradability indicator (T) measures the proportion of production destined for
export, evidencing the orientation of the sector towards the external market; the trade dependence
coefficient (DI) assesses the degree of dependence on imports, which is associated with productive
sufficiency; and the degree of export openness (DE) shows the insertion of the sector in international
trade (Balassa, 1965; Vollrath, 1991; Avendafio and Schwentesius, 2016; Cruz et al., 2022).

Trade balance and its calculation (TB)

It is one of the fundamental macroeconomic indicators for analyzing a country’s economic
performance, as it reflects the net value of international transactions of goods carried out during
a given period. It represents the difference between a nation’s exports (sales of goods abroad)
and imports (purchases of goods from abroad) (Krugman and Obstfeld, 2018); (Duran and Alvarez,
2008). The following equation expresses the calculation of the trade balance:

TB=X-M

Where: TB= represents the trade balance; X= represents the exports of goods; and M= represents
imports of goods.

If TB > 0, there is a trade surplus, indicating that the country exports more than it imports. If TB
< 0, there is a trade deficit, a situation in which imports exceed exports. If TB = 0, the balance is
considered to be balanced, with an equal trade exchange.

Analysis of the trade balance allows the competitiveness of the productive sectors to be evaluated
and influences certain variables; a constant surplus reflects a comparative advantage in terms of
climate and natural resources to compete globally (Balassa, 1965).

National apparent consumption and its calculation (NAC)

National apparent consumption (NAC) is a macroeconomic indicator that allows us to estimate the
total availability of a good or product within a country over a given period. It reflects the amount of
good that can potentially be consumed by different national economic agents, including households,
companies and public institutions (Ramirez et al., 2016).

The national apparent consumption is calculated using the following expression:
NAC=P+M-X

Where: P= represents the national production of goods in the period of analysis; M= corresponds
to imports, which increase domestic availability; and X= denotes exports, which reduce the supply
available in the domestic market.

Relative trade balance indicator and its calculation (RTB)

It is an analytical tool used to assess the trade position of a specific country, sector, or product,
considering the balance between exports and imports in relation to total trade. It allows us to
determine whether the country has an export or import tendency. RTB is calculated based on the
following expression:

XM
RTB =%,

Where: Xi= represents the value of exports of the product or sector i; Mi= corresponds to the value
of imports of the same product or sector (Ramirez et al., 2016).
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Tradability indicator and its calculation (T)

It allows us to evaluate the extent of a product or sector’s orientation toward foreign trade. It
is obtained from the relationship between the trade balance and the value of national apparent
consumption. Tl is calculated using the following expression:

Ti= g+ X+

Where: Tij= tradability indicator; 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 or a specific market; Qij= domestic
production of product i by country j (Cruz et al., 2022).

Trade dependence coefficient: definition and calculation (D)

It is a fundamental economic indicator that helps assess the degree to which an economy depends
on foreign trade. This coefficient reflects the proportion of gross domestic product (GDP) directly
linked to a country’s export and import operations, providing a quantitative measure of the level of
trade openness and international economic integration (Gonzalez and Ramirez, 2023).

As the coefficient increases, the greater the dependence of domestic consumption on imports (Pat
et al., 2014). Conversely, a lower coefficient indicates that the country has greater capacity to meet
its domestic demand through domestic production. When the indicator is expressed in a range of
0-1, values close to zero reflect greater competitiveness of the sector or production chain, since
imports tend to be minimal or even zero (Pat et al., 2017).

T Yij+ M- X5
Where: TDCij= degree of trade dependence on product i in country j; Mij= imports of product i by
country j; Xij= exports of product i by country j; and Yij= domestic production of product i by country j.

Degree of export openness (DE) and its calculation

It is a macroeconomic indicator that allows us to evaluate the level of insertion of an economy in
international trade, specifically concerning its ability to place goods and services in the markets of
international economy and economic development, because it allows us to identify the degree of
dependence of an economy on its exports as a source of income and growth (Cruz et al., 2022).

Its calculation is given by the following formula:

DE e
ij= Qi]'+Xij+Mij

Where: DEij= degree of export openness; Xij= exports of product i by country j; Mij= imports of
product i by country j; Qij= domestic production of product i by country j (Ramirez et al., 2016; Lopez
and Ramirez, 2021).

Results and discussion

The data in Table 1 show important differences between economies, reflecting not only their
level of development, but also their ability to integrate into global markets. Thailand leads global
guava exports, followed by Mexico with 577 934.18 USD (FAOSTAT, 2023). Both countries
stand out for their roles as producers and logistics centers, capable of maintaining diversified and
export-oriented production.
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Table 1. Exports of guava-exporting countries in 2023.
Country Export (USD)
Thailand 642 131.21

Mexico 577 934.18
Netherlands 383 722.35
Brazil 315 689.89
Peru 254 730.17
India 154 231.00
Egypt 133 707.00
Vietnam 132 291.91
Europe Union 122 211.25
Indonesia 113 362.92
Prepared using data from FAOSTAT (2023).

Table 2 shows export values, expressed in US dollars (USD), for the year 2023 for the eleven main
countries. These variations in exports can be explained by factors such as economic infrastructure,
foreign investment, available technology and trade policies of each country (Krugman and Melitz,
2018). The leadership of Thailand and Mexico suggests a consolidation, consistent with the
processes of economic regionalization.

In 2023, the international guava trade continued to gain relevance as a part of the global tropical
fruit market. This product, recognized for its high nutritional value and growing demand for healthy
diets, has found an increasingly wide space in the world’s major economies (FAOSTAT, 2023). The
Table 2 shows that the United States of America is the leading importer, with a total value of 889
339.77 USD, followed by China, with 741 370.14 USD and the European Union, which reached
665 826.27 USD.

Table 2.Guava-importing countries in 2023.

Country Import USD
United States of America 889 339.77
China 741 370.14
Europe Union 665 826.27
Netherlands 307 864.19
Germany 256 713.53
United Kingdom 218 316.87
Canada 175332.11
Spain 159 412.79
France 133 959.78
Republic of Korea 116 147.70
United Arab Emirates 106 031.99

Prepared using data from the World Bank (2025).

These three regions account for most of the world’s demand, reflecting their consumption capacity
and central role in the distribution of agricultural products of tropical origin. The figures show that
guava remains a niche product, concentrated in developed markets with high purchasing power and
well-established logistics chains. This concentration is consistent with international trade theories,
which explain how producing countries, mostly tropical, export agricultural goods to advanced
economies that lack the necessary climatic conditions to produce them but have the infrastructure
and demand to consume them (Pariona, 2022; Pansara and Vaghasiya, 2025).
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Over the past two decades, Mexico has consolidated its position as one of the world’s leading guava
producers and exporters, thanks to the work of producers (Gutiérrez et al., 2023), the adoption of
agricultural technology and the opening of new markets. Between 2000 and 2023, national guava
production showed a steady upward trend (Figure 1).

Figure 1. Behavior of guava production in Mexico (2000-2023).
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According to data from SIAP (2024), the cultivated area went from about 17 000 ha to more than
25 000 ha and production volume exceeded 300 000 t per year by 2023. The country’s guava
production is located in the center-west, with Michoacan, Aguascalientes, Zacatecas and Nayarit
as the largest producing states. These regions not only stand out for their favorable agroclimatic
conditions, but also for the experience and organization of their producers (Suarez et al., 2022).

Mexico has shifted from being a producer mainly oriented toward domestic consumption to
consolidating itself as a competitive exporter in the global guava market, with a 31.8% increase in
export volume (SIAP, 2024). In 2023, a point of maturity is established because markets are more
diverse and demand more, there is a high degree of sophistication and the demand for quality is
higher every day (FAO, 2023) (Figure 2).
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Figure 2. Behavior of the trade competitiveness indicators from 2000 to 2023.

The indicators RTB(u), T(u), D(u) and DE(u) were evaluated in the years 2000-2023, where RTB(u)
remained constant at 1 and the behavior of T(u) and DE(u) reflects the efficiency or performance
of the system over time; from 2000 to 2006, T(u) reaches a consolidation phase, in which it can
be seen that it begins to stabilize and from 2007 to 2013, there is a sustained expansion, with
continuous growth, reaching its peak in 2013 (0.052) (Table 3).

Table 3. Economic variables and indicators of guava competitiveness in Mexico.

Year Q (1) X (1) M (t) TB (1) NAC (t) RTB (u) T (u) DI (u) DE (u)
2000 4843344 110246 0 110246 4733098 1 0.022 0 0.022
2001 4817532 124625 0 124625 4692907 1 0.025 0 0.025
2002 4 666 962 96 210 0 96 210 4570 752 1 0.02 0 0.02

2003 3778188 117 200 0 117200 3660988 1 0.03 0 0.03

2004 4091373 108793 0 108793 3982580 1 0.026 0 0.026
2005 4 657 176 86 557 0 86 557 4570 619 1 0.018 0 0.018
2006 7 038 391 99 342 0 99 342 6939 049 1 0.014 0 0.014
2007 4768802 118 864 0 118864 4649938 1 0.024 0 0.024
2008 3782046 111207 0 111207 3670839 1 0.029 0 0.029
2009 3991874 136936 0 136936 3854938 1 0.033 0 0.033
2010 4347744 163443 0 163443 4184301 1 0.036 0 0.036
2011 4827398 190294 0 190294 4637 104 1 0.038 0 0.038
2012 4938625 254005 0 254005 4684620 1 0.049 0 0.049
2013 5480431 299 342 0 299342 5181089 1 0.052 0 0.052
2014 5858814 282378 0 282378 5576436 1 0.046 0 0.046
2015 6340907 328489 0 328489 6012418 1 0.049 0 0.049
2016 7003714 378510 0 378510 6625204 1 0.051 0 0.051
2017 8666769 459194 0 459194 8207575 1 0.05 0 0.05

2018 10163016 422718 0 422718 9740298 1 0.04 0 0.04

2019 10938115 441273 0 441273 10 496 842 1 0.039 0 0.039
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Year Q) X (1) M (1) TB (1) NAC (t) RTB (u) T () DI (u) DE (u)
2020 12452925 449 718 0 449718 12 003 207 1 0.035 0 0.035
2021 12522896 499 634 0 499634 1202322 1 0.038 0 0.038
2022 14275439 550073 0 550073 13725 366 1 0.037 0 0.037
2023 16213805 578 055 0 578055 15635750 1 0.034 0 0.034

Q= production; X= exports; M= imports; TB=trade balance; NAC= national apparent consumption; RTB= relative trade
balance; T= tradability indicator; DI= coefficient of commercial dependence; DE= index of the degree of export
openness. Prepared using data from FAOSTAT (2023).

This period represents a stage of expansion that could be driven by technological innovation and
trade liberalization processes. From 2014 to 2017, the indicators remained stable, with values close
to 0.05 and there is evidence of a balance in operational efficiency (Table 1). From 2018 to 2023,
the values began to decrease slightly, going from 004 in 2018 to 0.034 in 2023. This reduction
indicates a slowdown in overall efficiency, possibly influenced by external factors such as increased
logistics costs, market fluctuations, or climatic impacts that affected productivity (Table 3).

Factors that drive the competitiveness of guava exports

The growth of Mexican guava exports responds to a combination of technological innovation and
well-articulated production strategies (Espinosa and Martinez, 2021). The main factors that have
driven this development are the following: 1) trade liberalization through bilateral treaties and
agreements (USMCA and Agreement with the European Union and Asia-Pacific); 2) quality and
safety certifications, which are tools based on international standards of safety, sustainability and
traceability; and 3) technological innovations in post-harvest and transport.

Product and market diversification

It is necessary to continue investing in technology, certification, and added value, so that Mexican
guava maintains its position as an emblematic, profitable and sustainable fruit on the international
stage (Quintero et al., 2020).

The results obtained show that world guava production has maintained a sustained growth, reaching
16.21 million tonnes. The participation of countries such as Thailand, Indonesia and India suggests
that agroclimatic conditions, combined with agricultural modernization, have been decisive for their
global positioning.

Mexico consolidates its position as the second-largest exporter of guava, with an export value of 577
934.18 USD in 2023, which confirms that it is a competitive product at the international level (FAO,
2023); these results coincide with the trend reported by Krugman and Obstfeld (2018), who highlight
that economies with adequate technological capacity and infrastructure manage to integrate more
efficiently into global markets.

The international guava market shows significant demand concentration in developed economies,
mainly the United States of America, China, and the European Union, which confirms the niche
nature of this product. The results reflect that Mexico has reached a productive maturity in guava
cultivation, driven by the experience of its producers, favorable agroclimatic conditions, and the use
of trade liberalization policies.

The maintenance of this competitiveness will depend on the ability to innovate in value-added
processes (Porter, 1990; Notteboom and Rodriguez, 2021), optimize export logistics, and diversify
export destinations (Bustos, 2011), in order to reduce dependence on a few markets and ensure
the sustainability of long-term growth (Vorley et al., 2007).
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Conclusions

In 2023, Mexico consolidated its position as the second-largest global exporter, with a value of 577
934.18 USD, confirming its high international competitiveness.

The analysis of guava (Psidium guajava L.) production and trade during the period 2000-2023
showed that Mexico has consolidated a strategic position in the global tropical fruit market, ranking
as the second-largest global exporter, with a value of 577 934.18 USD. This performance confirms
its high international competitiveness and shows that sustained growth of national production and
expansion of exports reflect Mexico’s ability to adapt to the challenges of international trade through
the adoption of technology, the organization of producers, and the diversification of markets.

The recent decline in the overall efficiency of the production system highlights the need to strengthen
logistics infrastructure, foster technological innovation, and promote public policies that ensure the
sector’s resilience to external factors such as climate change and price volatility.

In this sense, Mexican guava is emerging not only as a product of high commercial value, but also
as a key element for sustainable rural development, as long as a comprehensive strategy aimed at
quality, environmental sustainability and international competitiveness is maintained.
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