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Abstract

The main strawberry producing countries are China, the United States of America, Mexico, Turkey
and Egypt, which together contribute more than seventy percent of the total volume of strawberry
production in the world and, on the other hand, the main exporting countries are Spain, the United
States of America, Mexico, the Netherlands and Belgium, highlighting Mexico as the third largest
strawberry producer and exporter in the world. The objective of the work is to analyze the
competitiveness of the exports of the Mexican strawberry in the world exporting market, with the
calculation of the export indexes, relative advantage of exports and revealed comparative
advantage, with statistical information of the production variables, export and import, taken from
the FAS-USDA and FAOSTAT databases. The export indices obtained, greater than zero, relative
advantage of exports, greater than one and revealed comparative advantage, greater than one,
reflect that the production of Mexican strawberry has an export specialization and the exports of
Mexican strawberry are competitive in the export market. Likewise, the positive calculated indexes
for the main exporting countries were higher for Spain, followed by Mexico and finally by the
United States of America, reflecting export specialization and competitiveness of differentiated
exports.
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Introduction

Strawberry is a highly prized fruit for its pleasant sweet and sour taste, its attractive aroma, its
nutritional properties and medicinal qualities. Strawberry contains vitamin C, tannins, flavonoids,
anthocyanins, catechins, quercetin and kaempferol, organic acids (citric, malic, oxalic, salicylic
and ellagic), minerals (potassium, phosphorus, calcium, sodium and iron), pigments and essential
oil, these compounds have a powerful antioxidant power and help to decrease the risk of
cardiovascular diseases, improve vascular endothelial function and decrease thrombosis (Ozcan,
2007; Pinto et al., 2008; Beattie et al., 2005, cited by Restrepo et al., 2009).

The chemical composition of the strawberry is 89.6% water, it includes carbohydrates, proteins,
lipids and fiber; furthermore, strawberry contains 35 calories for every one hundred grams (Chordi,
2013). The world strawberry production in 2016 was 9 059 817 t, with the main producing countries
China with 3 779 831 t, United States of America (USA) with 1 431 050 t, Mexico with 468 248 t,
Turkey with 415 150 t and Egypt with 378 960 t, which contributed 71.45% of the total strawberry
produced in the world (FAOSTAT, 2019).

On the other hand, world strawberry exports in 2016 amounted to 853 213 t, the main exporters
being Spain with 314 256 t, the United States of America with 134 406 t, Mexico with 102 631 t,
the Netherlands with 48 425 t and Belgium with 40 718 t, exported respectively, which contributed
75.06% of world strawberry exports. Mexico was the third largest producer and exporter of
strawberry in the world market (FAOSTAT, 2019).

The world export coefficient for strawberries is 9.4%, indicating that it is a product of greater
domestic consumption. World strawberry production was 3 392 922 t in 1994 and 9 059 817 t in
2016, with a growth rate of 167.02%. Strawberry production in China was 750 000 tons in 1994
and 3 779 831 tons in 2016, with a growth rate of 403.98%, in USA was 748 330 t in 1994 and
1431 050 t in 2016, with a growth rate of 91.23%, in Mexico it was 95 006 t in 1994 and 468
248 t in 2016, with a growth rate of 392.86%, in Turkey it was 65 000 tons in 1994 and 415 150
tons in 2016, with a growth rate of 538.69% and in Egypt production was 27 000 tons in 1994
and 378 960 t in 2016, with a growth rate of 1 303.56% (FAOSTAT, 2019).

Exports in the world of strawberry were 392 660 t in 1994 and 862 830 t in 2016, with a growth
rate of 119.74%. Exports in Spain were 159 508 t in 1994 and 314 256 t in 2016, with a growth
rate of 97.02%, in USA, they were 57 450 t in 1994 and 134 406 t in 2016, with a growth rate of
133.95%, in Mexico they were 19 471 t in 1994 and 102 631 t in 2016, with a growth rate of
427.10%, in the Netherlands they were 15 785 t in 1994 and 48 425 t in 2016, with a growth rate
of 206.78% and in Belgium, exports from 2000 were 39 553 t and 40 718 t in 2016, with a 2.95%
growth rate. The main destination of Mexico’s strawberry exports is the United States of
America, which receives 99.8% of Mexico’s total exports (FAOSTAT, 2019).

The positive and high growth rates of world production and exports and in the main producing
and exporting countries reflects that strawberry cultivation is expanding and competitive.
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The objective of the work is to analyze the competitiveness of strawberry exports from Mexico,
based on export rates, relative advantage of exports and revealed comparative advantage and also,
compare the competitiveness of Mexican strawberry exports with the competitiveness of exports
of the other main strawberry exporting countries in the world, Spain and the United States of
America. The working hypothesis states that Mexican strawberry exports are competitive in the
export market and the indicators of competitiveness and revealed comparative advantage are
positive and increasing.

Theoretical framework

The total market share of a country in a given sector of international commercial activity is known
as global competitiveness, involving the growth of all aggregate sectors and the penetration of
countries in international markets (Mortimore et al., 1997). The competitiveness of a country
occurs when said country, under free and fair market conditions, produces goods and services that
exceed the average produced in international markets (OCDE, 1992).

Competitiveness from its origins has been linked to international trade, understood as the ability of
a given nation to successfully insert itself in the international market (Daza, 2014), so the
measurement of competitive advantages through the analysis of trade flows, imports and exports
of a country in the international market, is relevant. The measurement of a country's participation
in the markets can be done through indirect indicators such as the revealed comparative advantage
index.

Which follows from the comparative advantage, which is a natural advantage, and occurs when it
is produced better and with lower relative cost compared to another country, where countries tend
to specialize in the production and export of those products with lower relative cost (Vargas, 2014).
The theory of comparative advantage refers to the greater efficiency in the production of some
national goods, with a lower comparative cost of production, leading to a more advantageous
exchange, being the base of the export of the countries that participate in international trade
(Salazar, 2015).

The comparative advantage between countries is related to production efficiency and the country
with the lowest opportunity cost will be the one that is more efficient and thus has a comparative
advantage over the others (Arias and Segura, 2004). The comparative advantage is used to study
the terms of trade between two or more countries and between a given country and the rest of the
world (Ayvar et al., 2018), the country in which the added value is greater than the value of the
domestic resources will present comparative advantages (Contreras, 1999).

Comparative advantage can be assessed with the indicators of revealed comparative advantage.
Balassa (1965), was the first to coin the term of revealed comparative advantage to indicate that
comparative advantages can be revealed by merchandise trade flows, exchange reflects relative
costs and other factors that affect commercial transactions (Heredia and Huarachi, 2009) and also
measures the degree of importance of a product.

Within exports from one market to another market, versus the importance of exports of the same

product in exports of the same product to the world (De Pablo and Giacinti, 2011). Likewise, to
measure the competitiveness of exports in the international market, the revealed comparative
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advantage indicator (IVCR) established by Vollrath can be used, where international
competitiveness is examined through measurements, they use trade data such as exports and
imports and, in this way, incorporate the effects of relative supply and demand for goods (Gonzélez,
2017), using the relative export advantage index (IVRE) and the revealed comparative advantage
index (IVCR). The relative export advantage (VRE) indicates the advantages of a country in
reference to its total exports, as well as its participation to the rest of the world and is measured
through the revealed comparative advantage index.

The value of the IVRE will suggest the existence of comparative advantage or specialization in the
exports of a certain product (Avila and Gonzélez, 2012), a positive value, greater than zero,
indicates the existence of a revealed comparative advantage and the higher the value of the higher
the degree of specialization will be and it will reveal greater competitiveness, the increasing trend
over the years will indicate greater competitiveness in the market (Avendario, 2008).

The competitiveness and comparative advantage indexes of exports (export coefficient or index,
relative advantage index of exports and revealed comparative advantage index) are useful to carry
out analyzes at the level of economic aggregates, and allow identifying the existence of
comparative advantage, based on internal resources (natural, labor and capital), export
specialization and competitiveness in the export market (Vargas, 2014; Gonzélez, 2017).

The revealed comparative advantage index (IVCR) is useful for evaluating the specialization in the
export of a product, in this case strawberry, in relation to the totality of products exported by a
country compared to the world (De Pablo and Giacinti, 2011), the IVCR can adopt positive or
negative values, reflecting the competitive position of a country in the international market with
the product in trade.

Research carried out by Arias and Segura (2004) refer that when the IVCR takes values greater
than zero, the product in trade has a revealed comparative advantage because the country’s exports
exceed imports, and the higher the value of the IVCR of good, will have greater competitiveness
in the international market.

Materials and methods

The calculated revealed comparative advantage and competitiveness indices are the export
coefficient, the relative comparative export advantage and the revealed comparative advantage for
Spain, the United States of America and Mexico since they are the main strawberry exporting
countries.

Calculation procedures

The export coefficient (CE) indicates the proportion of national production that is exported and the
higher the value of the coefficient, the greater the competitiveness of the product in trade and is

X1x

calculated with the following formula: CE= ( ) 100; where: CE= export coefficient, Xtx= total

X
exports of product X, Qrx= total production of product x.
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The relative export advantage index (IVRE) reflects the advantages or disadvantages of a country’s
exports in the world (Avila and Gonzalez, 2012) and It is obtained as follows: IVRE},=(X}/X,)/

(X5/X%), where: IVRE! = relative advantage index of export of the product a in country i; X.= value

of exports of product a in country i; X' = value of total exports less product a in country i; X'=
value of exports of product a in the world (minus country i); XJ= value of total exports (minus
product a) in the world (minus country i).

The revealed comparative advantage index (IVCR) reflects the specialization and
competitiveness of the export of a product in relation to the rest of the products with the world

(Vollrath, 1991) and is calculated with the following formula: IVCR.=IVCE.- IVCL,, where:
IVCE,= revealed comparative advantage index of exports, which is obtained as follows:
IVCE;, = In[(X}/X},)/ (Xi/X})], where: IVCI,= revealed comparative advantage index of

imports and is calculated using the following equation: IVCI,=In[(Miy/ML)/ (My/M3)]. Where:
X and M are exports and imports respectively, i is the country for which the analysis is being
carried out, r refers to the rest of the world except the country of analysis (country i), a is the
good or merchandise that is being investigating and n involves the trade of all the merchandise
except the good in analysis (good a).

Variables

For the calculation of the export coefficient, data on the export and production of strawberry in
tons were used, to obtain the Index of relative export advantage and the index of revealed
comparative advantage of Vollrath, trade data such as the value of the exports of strawberry in
Mexico, value of total exports of agricultural products (minus strawberry) in Mexico, value of
strawberry exports in the world (minus Mexico).

Value of total exports of agricultural products (less strawberry) in the world (less Mexico), value
of imports of strawberry in Mexico, value of total imports of agricultural products (less strawberry)
in Mexico, value of imports of strawberry in the world (less Mexico), value of total imports of
agricultural products (less strawberry) in the world (less Mexico). The sources of the statistical data
used were the Foreign Agricultural Service’s Global Agricultural Trade System (FAS-USDA) and
the Food and Agriculture Organization of the United Nations (FAOSTAT), the period consulted
was from 1994 to 2016.

Results and discussion

The main strawberry exporters in the world are Spain, the United States of America and Mexico,
which have been contributing increasingly the highest volumes of strawberry production and
export throughout the period from 1994 to 2016 (FAOSTAT, 2019). In 1994, Spain, with a
production of 282 200 tons and an exported volume of 159 508 tons, had an export coefficient of
56.5%, reflecting that more than half of production was destined for export, in 2016.
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Strawberry production in Spain was 377 596 t and the export volume of 314 256 t (Figure 1 and
2), with an export coefficient of more than 80%, indicating that Spain is a highly competitive
country in production and Strawberry export, since a high proportion of the production is destined
for the external market (FAOSTAT, 2019).
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Figure 1. Strawberry production and export in Spain, 1994-2016. Prepared with data from FAOSTAT
(2019).
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Figure 2. Strawberry export coefficient in Spain, 1994-2016. Prepared with data from FAOSTAT (2019).

The United States of America in 1994 had a production of 748 330 t and the exported volume was
57 450 t, with an export coefficient of 7.7%, reflecting that a low proportion of production was
destined for export; while in 2016 production was 1 431 050 t and exports amounted to 134 406 t,
with an export coefficient of 9.3% (Figure 3 and 4), reflecting a low coefficient of export and export
volume, which is due to that a large part of the production is destined to satisfy the demand of the
domestic market (FAOSTAT, 2019).
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Figure 3. Strawberry production and export in the United States of America 1994-2016. Prepared with
data from FAOSTAT (2019).
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Figure 4. Strawberry export coefficient in the United States of America 1994-2016. Prepared with data

from FAOSTAT (2019).

Mexico, which is another of the main strawberry producers and exporters worldwide, in 1994
produced 95 006 t and exported 19 471 t and the export coefficient was 20.49%, in 2016 strawberry
production in Mexico stood at 468 248 t the exported volume was 102 631 tons, with which the
value of the export coefficient was 21.9% (Figure 5 and 6), indicating that a good part of the
production was destined for the external market (FAOSTAT, 2019).
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Figure 5. Strawberry production and export in Mexico, 1994-2016. Prepared with data from FAOSTAT
(2019).
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Figure 6. Export coefficient of strawberry from Mexico, 1994-2016. Prepared with data from FAOSTAT
(2019).

In the period from 1994 to 2016, Spain’s export coefficient was on average 75.3%, the United
States of America 9%, and Mexico 27.2% (FAOSTAT, 2019). The values of the indices reflect
export specialization from Spain, Mexico and the United States of America, coinciding with the
results obtained for Mexico from other similar studies (Ayvar and Gonzalez, 2011).

Spain, the first strawberry exporter worldwide, during the period from 1994 to 2016 had an index
of relative export advantage with values greater than one, which places it as the country with the
highest degree of specialization and the highest competitiveness in strawberry exports, in 1994 the
IVRE value was 1.105 and in 2016 1.09, with a slightly decreasing trend, preserving the country
position with the highest relative advantage of strawberry exports (Figure 7).
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Figure 7. Index of relative advantage of strawberry exports, 1994-2016. Spain. prepared with data from
FAOSTAT (2019); FAS-USDA (2019).

As for the revealed comparative advantage index, the maximum value was reached in 1994 with

6.1 and later it fell in 2015 to 2.93 and in 2016 to 2.86; however, despite showing a decreasing
trend in the IVCR (Figure 8).
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Figure 8. Strawberry revealed comparative advantage index, 1994-2016. Spain. Prepared with data
from FAOSTAT (2019); FAS-USDA (2019).

The values shown by Spain are higher than those of the United States of America and Mexico.
Spain is the country with the highest competitiveness and the most specialization in strawberry
exports, in the strawberry market internationally. The relative advantage index of strawberry
exports produced in the United States of America in 1994 was 0 and in 2016 of 0.45433, which
had greater relevance from 2004 to 2016.

Where the IVRE values ranged from 0.0108 to 0.3339, which maintained an increasing trend,
indicating that the strawberry produced in the United States of America is increasingly competitive
internationally, with increasing exports and degree of export specialization (Figure 9). In the case
of the IVCR of the US strawberry it shows a greater variation, in 2003 it had the highest value with
3.51 and in 2016 the value reached was 0.45 (Figure 10), which indicates that it has a level of
competitiveness and degree of specialization in decreasing strawberry exports in the international
market.
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Figure 9. Strawberry export relative advantage index, 1994-2016. United States of America. prepared
with data from FAOSTAT (2019); FAS-USDA (2019).
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Figure 10. Strawberry revealed comparative advantage index, 1994-2016. United States of America.
prepared with data from FAOSTAT (2019); FAS-USDA (2019).

In Mexico, during the period from 1994 to 2016 the strawberry relative export advantage index
(IVRE) showed an increasing trend, going from 0.4099 in 1994 to 1.005 in 2016, indicating that
the Mexican strawberry has been increasing competitiveness in the external market, in addition the
positive values of the IVRE suggest the existence of revealed comparative advantage and
specialization in strawberry exports (Figure 11).
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Figure 11. Strawberry Export Relative Advantage Index, 1994-2016. Mexico. Prepared with data from
FAOSTAT (2019); FAS-USDA (2019).

In relation to the IVCR, in 1994 it was 1.387 and in 2016 it was 2.9252, the highest values were in
1995 and 2010 with 3.41 and 3.04 respectively; followed by 1996 with 2.96 and 2016 with 2.92,
keeping the IVCR positive values throughout the period (Figure 12).
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Figure 12. Strawberry revealed comparative advantage index, 1994-2016. Mexico. Prepared with data
from FAOSTAT (2019); FAS-USDA (2019).

Therefore, the Mexican strawberry is a product with revealed comparative advantage, with exports
higher than imports. During the period from 1994 to 2016, the I\VCR values were greater than one,
with an increasing trend, reflecting Mexico’s positive and competitive performance in the foreign
market, with growth opportunity, taking advantage of the comparative advantage that the Mexican
strawberry has in the international market.

The relative export advantage and revealed comparative advantage indices indicate that there is
export specialization and comparative advantage in strawberry exports in the following order:
Spain, Mexico and the United States of America, reinforcing and updating other studies carried out
on the product (Ayvar and Gonzalez, 2011).

Conclusions

The results obtained with the application of the competitiveness and revealed comparative
advantage indices, made it possible to meet the objective of identifying the competitiveness of
strawberry exports in the export market and to accept the hypothesis that the competitiveness and
revealed comparative advantage indices of Mexican strawberry exports are positive and growing.
The largest strawberry exporters in the world are Spain, the United States of America and
Mexico. The quantities and growth rates of strawberry exports from Spain, the United States of
America and Mexico from 1994 to 2016 were increasing, reflecting expansion and
competitiveness of the product.

On the other hand, the positive export advantage or relative advantage indexes or coefficient,
greater than zero, reflects on the one hand, that the three countries have surplus production that is
destined for export and, on the other hand, the values of the export and relative export advantage
indexes reflect that Spain and Mexico export a greater proportion and the United States of America.
A lower proportion of production, highlighting a greater strawberry export specialization from
Spain and Mexico and a lower strawberry export specialization from the United States of America,
which allocates more than ninety percent of production to the domestic market. Likewise, the
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positive revealed comparative advantage indexes, greater than zero, reflect that the three countries
are competitive and have revealed comparative advantage, with Spain being the most competitive,
followed by Mexico and finally by the United States of America.

The positive growth rates of production and exports, and the positive competitiveness and
revealed comparative advantage indexes of exports, reflect that strawberry production and
export is expanding, is competitive and has revealed comparative advantage in Spain, Mexico
and United States of America, so it is advisable to expand the crop, increase production and
increase exports.
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