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ABSTRACT
The production and marketing of fruits and vegetables is one of the most important economic
activities for agricultural development in Mexico. The group of berries, including raspberry
(Rubus idaeus L.), strawberry (Fragaria spp.), blackberry (Rubus ulmifolius Schott), and blueberry
(Vaccinium spp.), has positioned Mexico among the main exporting countries of these products,
where the value of exports has maintained a growing trend in recent decades. The index of
revealed comparative advantage (VCR) identifies countries that have a competitive advantage
over others in a given product and compares competitive trends in the same market. The
objective of this study was to determine Mexico’s competitive advantage in the production and
export of berries under the hypothesis that there is a positive index of revealed comparative
advantage in the export of berries. The VCR and the trade openness index were computed by
examining the historical trends in berry production and its involvement in both domestic and
international markets. The value and volume of berry production have increased significantly
since 2010, which places Mexico among the three main producing countries. It is notable that the
trade openness of the Mexican agricultural sector has increased during the period 2001-2019.
In addition, a comparative advantage has been demonstrated in strawberry exports, which
positions Mexico as one of the main exporters of this product and represents an important
competitive position in world trade since berry exports exceed imported volumes. Therefore,
Mexico has a positive and growing comparative advantage, which makes it competitive with

the leading countries in the production and export of berries.
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INTRODUCTION
Mexico is one of the main producers and exporters of fruit and vegetable crops in the
world (FAO, 2021). The fruit and vegetable sector is one of the most profitable activities
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(Ayala-Garay et al., 2012), with a 56 % increase between 1990 and 2003 (Aksoy, 2005).
The Mexican countryside is in a transformation stage, according to current trends, in
agricultural production in some states in central Mexico, where traditional crops such
as corn, wheat, or sorghum have been replaced by horticultural crops adapted to the
local soil and climate (Bustillos-Duran, 2015; Martinez-Borrego, 2016). Other factors,
such as changes in prices and consumption habits, also determine the type of crop to
produce (Cruz-Delgado et al., 2013).

The group of crops known as “berries” has distinguished itself for its commercial
worth. In the present study, raspberries (Rubus idaeus L.), strawberries (Fragaria spp.),
blackberries (Rubus ulmifolius Schott), and blueberries or mulberries (Vaccinium spp.)
were considered. Since 2016, these crops have presented a considerable production
increase (FAO, 2021; SIAP, 2021). The value of Mexican berry exports increased
from $64 815 thousand USD in 2001 to $1 048.256 million USD in 2020 (FAO, 2021;
INTRACEN, 2021). Mexico is one of the main exporters of berries. In 2020, the
volume of strawberry exports was 125 929 Mg, while that of the group of raspberries,
blackberries, and mulberries was 47 942 Mg (INTRACEN, 2021).

The main producing states are Michoacan, Baja California, Jalisco, and Guanajuato,
which contribute more than 90 % of national production (SIAP, 2021). In Mexico, in
2020, the total area planted with berries was 35 784 ha, with a production value of
$41 520.358 million MXN (SIAP, 2020; 2021). Currently, consumers have expanded
their acceptance of berries for their various nutraceutical qualities (Beattie et al., 2005;
Gonzalez-de Mejia and Johnson, 2017; Sangiovanni et al., 2017; Foito et al., 2018), which
can be related to the increase in national and international demand.

Competitiveness of agricultural crops
Competitiveness is defined as the ability of an organization to achieve an advantage
in order to attain and maintain a position in the environment. Companies generate
competitive advantages from their skills, resources, and knowledge about themselves
and their competitors, making it possible to obtain superior performance. This can
be achieved in two ways: by creating value at a lower cost than the competition or
by generating differentiation at a higher price (Porter, 2011). In contrast, comparative
advantage is an indicator of the terms of trade between two or more countries or a
country and the rest of the world (Ayvar-Campos et al., 2018).
Mexico is one of the most competitive countries in the agricultural sector. The
production and export of fruits and vegetables represent one of the most profitable
activities in the Mexican countryside (FAO, 2021; SIAP, 2021). In 2020, Mexico ranked
sixth (23 678 584 Mg) and ninth (15 226 085 Mg) in fruit and vegetable production
worldwide, respectively (FAO, 2021), and the area devoted to fruit and vegetable crops
was 2 188 848 ha (FAO, 2021), which represented approximately 2.8 % of the national
agricultural area. The value of fruit and vegetable exports for Mexico in the same
year was $12 431.748 million USD, which placed it sixth among the main exporting
countries of this group of products, after the USA (FAO, 2021).
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Berries’ participation in the national production of fruits during 2020 was the following;:
blueberry 0.2 %, raspberry 0.5 %, strawberry 3.6 %, and blackberry 1.3 % (SIAP, 2020). In
world production, Mexico ranked sixth in blueberry (48 999 Mg), second in raspberry
(128 848 Mg), third in strawberry (861 337 Mg), and was the world’s leading producer
of blackberry (298 024 Mg) (INTRACEN, 2021; FAO, 2021). Per capita consumption of
berries in Mexico in the same year was: blueberry 0.1 kg, raspberry 0.3 kg, strawberry
4.7 kg, and blackberry 1.8 kg (SIAP, 2021).

International trade of berries
The positioning of berries in the agri-food market is mainly due to the fact that producers
have been able to take advantage of opportunities. Appropriate technologies have been
included in their production processes to raise efficiency, such as the production of
varieties with optimal development characteristics, the implementation of production
systems under cover, and technified irrigation, in addition to traditional cultural work
such as manual harvesting to ensure the quality of the fruits (Housni ef al., 2018).
The economic importance of berries is reflected in the increase in world production.
Between 2005 and 2019, world production of strawberries, raspberries, and blueberries
increased from 6 626 284 to 10 530 849 Mg. In Mexico, in 2005, the value of strawberry
production was $2 248.819 million MXN, which represented 1.1 % of the total value
of agricultural production in Mexico. In 2020, the value of production was $41 520.358
million MXN, representing 6.1 % of the total value of agricultural production in
Mexico (SIAP, 2020; 2021). Berries ranked third in agri-food products exported by
Mexico, with a value of $2615 million USD (SIAP, 2021).
In regard to total world production, in 2019, China, the USA and Mexico were the
leaders in strawberry production (42 %); Russia, Mexico, and Serbia in raspberry
production (51 %); and the USA, Canada, and Peru (76 %) in blueberry production,
in which Mexico ranked fifth (48 999 Mg). Mexico is the second-largest raspberry
producer in the world (FAO, 2021; INTRACEN, 2021). Therefore, the objective of this
research was to determine Mexico’s competitive advantage in the production and
export of strawberries, based on the hypothesis that this country has a positive index
of comparative advantage revealed in the export of Mexican berries.

MATERIALS AND METHODS

To determine Mexico’s competitive advantage in the production and export of berries
(strawberries, raspberries, blackberries, and blueberries), the historical behavior
of berry production and its participation in the national and international markets
were analyzed. A historical series from 2001 to 2019 was generated by compiling data
obtained from various official sources (SIAP 2020, 2021; SAGARPA, 2017; FAO, 2021;
INTRACEN, 2021) on the production and marketing of berries in Mexico and in the
main producing and exporting countries.
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Similarly, the revealed comparative advantage index (VCR) proposed by Vollrath
(1991) was used, which analyzes the comparative advantages or disadvantages of
a country’s trade with its trading partners. This indicator identifies countries that
have a competitive advantage over others in a given product and compares trends
in competitiveness among competitors in the same market. It is expressed as follows:

VCRai = VCEai - VClai

VCE=1In

3

S

VCI=In

FE|

where VCE is the revealed comparative advantage of exports, VCI is the revealed
comparative advantage of imports, r indicates the world value minus the value of the
country under analysis (country i), n is the trade value of all goods minus the value of
a good, a is the value of the good under study, i is the country for which the analysis
is being conducted, X are exports, and M are imports.

The calculation of the trade openness index (AC) requires the values of total exports,
total imports, and agricultural gross domestic product (GDP). It is obtained using the
following formula:

_ BVlue of agricultural exports + Value of agricultural imports

= *
AC Gross domestic product from agriculture 100

RESULTS AND DISCUSSION

Domestic production of berries

The value and volume of production of the group of berries analyzed had a significant
increase from 2010 onwards (Figure 1), where strawberry and blackberry crops stood
out considerably. By 2019, strawberry production was 861 336 Mg, with a value of
$20 584.207 million MXN; blackberry production was 298 024 Mg, with a value of $13
068.299 million MXN (FAO, 2021).

Michoacan is the largest blackberry producer in Mexico, where 66 % of the domestic
production of the group of berries under study is concentrated (Table 1). In that state,
blackberry became a strategic crop and managed to position itself for its profitability
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Figure 1. Berry production in Mexico from 2001 to 2020 (Own design with data from INTRACEN,
2021). A: production volume; B: production value.

and potential in the export market (Coronado-Garcia ef al., 2014; Muratalla-Lua et al.,
2018). This berry is recognized for its antioxidant properties, flavor, and various forms
of marketing and consumption (Oszmianski et al., 2015; Souza et al., 2015). Regarding
strawberries, 52 % of production is destined for the international market, while in the

Table 1. Value (millions of MXN) and volume of berry production by state in Mexico.

State Volume Volume Volume variation Value

2018 (Mg) 2019 (Mg) 2018-2019 (%) 2019
Michoacan 760 428 883 762 1.2 27 207.176
Baja California 134 577 216 829 1.6 9 456.085
Jalisco 120 834 129 016 1.1 3 308.293
Guanajuato 67 693 82 034 1.2 939.869
Rest of the country 27 659 25 566 0.9 608.934

Source: SIAP, 2020; 2021.
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domestic market, 85 % of production is destined for the agroindustry for the production
of jam (SAGARPA, 2017). Programs focused on the promotion of agriculture as well as
efficiency in the application of production methods have contributed to the increase in
Mexican strawberry production (Ramirez-Padron et al., 2016).

Berry production in Mexico is concentrated in Michoacan (66 %), Baja California
(16 %), Jalisco (10 %), and Guanajuato (6 %) (Table 1). Michoacan is the most important
state in strawberry and raspberry production, where the establishment of marketing
companies has increased, as well as the area used for cultivation, labor, and the opening
of new markets (Sanchez-Rodriguez, 2008). The case of Guanajuato also stands out;
even when the state presents the lowest percentage of berry production, strawberry
stands out as a specialization crop (Bustamante-Lara et al., 2020) and is one of the most
relevant, with a production of 20 257 Mg in 2005 and 79 752 Mg in 2019 (SIAP, 2020).
Based on the above, berries are considered one of the groups with high growth
potential in the agricultural sector (Gonzalez-Razo ef al., 2019). Strawberry production
contributes 1.14 % of the national agricultural gross domestic product (GDP) and
represents 2.19 % of fruit production in Mexico, while the raspberry, blackberry, and
blueberry contribute 2.15 % of the national agricultural GDP and represent 1.83 % of
fruit production (SAGARPA, 2017; SIAP, 2021).

Mexico’s notable relevance in berry production places it third among the main
producing countries (Figure 2). Its participation in the last 10 years stands out, with
an increase in production from 392 635 Mg in 2011 to 1 337 208 Mg in 2019 (FAO,
2021). The main reasons for this boom are attributed to the increase in global demand
(SAGARPA, 2017), high profitability, export opportunities (Gonzalez-Razo et al., 2019),
and the health benefits of its consumption, which are associated with the nutraceutical

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

Figure 2. World production of berries (Own design with data from FAO, 2021).
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and antioxidant properties that these fruits have (Beattie et al., 2005; Sangiovanni et al.,
2017; Foito et al., 2018).

International trade

The value of world production of strawberries, raspberries, blueberries, and
blackberries increased from $13 766,594 to $26 431,113 million USD between 2010
and 2020 (FAO, 2021), representing a 91 % growth in value, i.e., the value of berry
production has doubled in 10 years. In Mexico, in 2020, 244 333 Mg of these products
were exported, representing a value of $1 033.328 million USD, which placed it second
in the world above the USA. In 2020, this value represented $823.470 million USD, and
Spain ranked first with $1 186.370 million USD (INTRACEN, 2021) (Figure 3).

1400 7
. Spain A
s Mexico
1200 4 ——-¥—— United States
e Netherlands
1000 4 g . Belgium
800 - P
- o
600 - -~
v o il
e
B =
400 A B 1]
g0 .
A 200 g A g —%— E—_g g -#—F—4
172}
=}
g o
= i —»—— United States B
= | oG- Canada
- ——~%—— Germany
T2 United Kingdom
5 | France
1.5 4
1.0
I I et e S
7 = *’:!—”"‘:ﬁ;ﬂ;ar:“x—'--—z:-“—'ﬂ"'
0.0

2010 2012 2014 2016 2018 2020

Year

Figure 3. Evolution of exports and imports of raspberries (Rubus idaeus L.), strawberries
(Fragaria spp.), blackberries (Rubus ulmifolius Schott), and blueberries (Vaccinium spp.) in the

most commercialized countries. A: exports; B: imports (own design with data from FAO, 2021;
INTRACEN, 2021).
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Berries have a high export potential in the Mexican agricultural sector, being the
third most exported agricultural product. Mexico exports 52.21 % of its strawberry
production and 41 % of its raspberry, blackberry, and mulberry production to the
international market. The main destination for strawberry exports is the USA (99 %),
and for raspberry, blackberry, and mulberry, the main export destinations are the USA
(91 %) and the United Kingdom (2.6 %) (SAGARPA, 2017; INTRACEN, 2021). Thus,
Mexico has established itself as the most important supplier of fresh strawberries in
the U.S. market (Suh et al., 2017; Gonzalez-Razo et al., 2019).

The USA is the main importer of strawberries. In 2020, it reported $2 376 851 thousand
USD as the value of these imports (Figure 3). Its main suppliers are Mexico, Peru, and
Chile (INTRACEN, 2021). U.S. demand for strawberries increases in winter, which
represents a great opportunity for Mexican exports (Wu et al., 2017).

Export Comparative Advantage (VCE)
From 2001 to 2019, the export comparative advantage index of the set of Mexican
berries selected for the present study was greater than 1, suggesting that Mexico has
a comparative export advantage for these products (Table 2). In addition, the trend of
Mexican berry exports has continued to grow steadily.

Table 2. Mexico’s comparative export advantage (VCE) of berries from 2001 to 2019 (FAO, 2021;

INTRACEN, 2021).
Year Exports of berries Agricultural Exports of berries World agricultural VCE
in Mexico* exports in Mexico*  in the world* exports*
2001 64 815 3649 880 760 905 115293 122 0.99
2002 80 246 3531805 918 530 123 519 781 1.12
2003 102 805 4231 334 1106 503 143 027 998 1.14
2004 96 158 4893 186 1314155 163 147 546 0.89
2005 164 996 5228115 1429 805 175 081 050 1.35
2006 252 664 6057 216 1538 608 193 420 868 1.66
2007 299 538 6870670 1833 168 247 661 878 1.77
2008 228 194 7 443 551 2239 395 302 663 121 1.42
2009 191 617 7 283 816 2142 532 268 114 459 1.19
2010 260 817 7997 469 2219 833 295182 415 1.47
2011 275 639 9 356 848 2 626 766 363 041 498 1.40
2012 374 288 9 859 412 2778125 368 263 236 1.62
2013 363 946 10 847 073 2932859 389 915 095 1.50
2014 442 203 11 768 465 3132163 404 580 705 1.58
2015 472 588 12 640 450 3031399 384 203 452 1.56
2016 583 483 14 814 859 3189187 387 087 127 1.56
2017 728 795 15990 551 3504 567 415 835 025 1.69
2018 789 060 16 154 814 3825410 425 478 288 1.69
2019 977 780 17 155 888 3904 307 428 264 646 1.83

*$ thousand USD.
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Import Comparative Advantage (VCI)
The negative results of the import comparative advantage (Table 3) may indicate
that Mexico does not have a comparative import advantage in terms of global berry
imports, despite being primarily an exporting country.

Table 3. Mexico’s comparative import advantage (VCI) of berries from 2001 to 2019 (FAO, 2021;

INTRACEN, 2021).
Year Imports of berries Agricultural Berry imports  Agricultural imports VCI
in Mexico* imports in Mexico* in the world* in the world*
2001 13 226 3119941 851 261 131 439 019 -0.43
2002 14 628 3331799 1052 757 138 549 528 -0.56
2003 14 535 3435 060 1228 356 162 158 796 -0.60
2004 14 543 3 675 526 1468 558 186 686 531 -0.70
2005 18 290 3579 455 1662 144 197 959 165 -0.51
2006 24 909 4596 848 1 894 445 221 330 701 -0.47
2007 26 838 5463 952 2248 298 276 726 540 -0.51
2008 31218 7221735 2 618 551 340709 314 -0.59
2009 14 029 5361 899 2 583 969 297 418 449 -1.22
2010 11 520 5 669 366 2855112 321 406 063 -1.50
2011 14 395 8301 154 3309 295 388 589 936 -1.62
2012 20 677 8 851 433 3707 792 397 854 095 -1.41
2013 29 437 7 499 647 3907 775 427 639 365 -0.86
2014 31188 7 437 976 4225176 435 262 097 -0.85
2015 34179 7 304 893 4377 137 420 456 580 -0.82
2016 38413 7 483 860 4711 699 418 746 425 -0.80
2017 42 963 7979 745 5300 539 454 117 061 -0.79
2018 46 853 8 844 358 5799 712 465 960 825 -0.87
2019 42 567 8 836 065 6 389 588 467 319 059 -1.06
*$ thousand USD.

Revealed Comparative Advantage Index (VCR)

Once the above analyses were carried out, the index of revealed comparative advantage
was obtained (Figure 4). The result is interpreted as follows: if the VCR is greater than
one, it means that there is a revealed comparative advantage in the product; if it is less,
the country has a comparative disadvantage. The higher the value of this index, the
higher the country’s degree of specialization in this product and, therefore, the greater
the competitiveness (Arias-Segura and Segura-Ruiz, 2004).

According to the results obtained, the VCR was greater than zero in the period
analyzed, indicating that Mexico presents an important competitive position in the
global market of berries and that berry exports exceed imported volumes. One of
the factors influencing the high production of Mexican strawberries is the advantage
represented by the cost and supply of labor, which contributes to commodity growth
(Wu et al., 2017).
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Figure 4. Mexico’s revealed comparative advantage (VCR) index in the global berry market
from 2001 to 2019.

The historical behavior of the VCR indicates that Mexico’s revealed comparative
advantage has increased. According to Arias-Segura and Segura-Ruiz (2004), this
reflects a country’s ability to compete in the international market. Therefore, it is
assumed that Mexico exports those goods for which it has a comparative advantage,
in this case berries, a situation that helps guide investment and trade decisions and
take advantage of international demand and supply for the product in question.
Mexico’s successful positioning in berry marketing is related to its proximity to the
U.S. market, which represents its main export destination (Gonzalez-Ramirez et al.,
2020; Ramirez-Padrén et al., 2020), and due consequently to the facilities provided
by trade agreements (Avila-Arce and Gonzalez-Milén, 2012). In contrast, the positive
impact represented by the increasing imports from Mexico by the USA, specifically in
the strawberry industry, has generated greater challenges in the U.S. domestic market
(Suh et al., 2017). Strawberry exports to the United States represent the highest value
and volume relative to other export destinations (Bustamante-Lara et al., 2020).
Mexico has kept a comparative advantage in strawberry exports during the period
analyzed, achieving specialization with a growing trend in the international market
(Bustamante-Lara et al., 2020). It is necessary to maintain this trend so that Mexico
can keep and improve this advantage over other countries. According to Wu et al.
(2017), despite the imminent advantage that the U.S. market represents for Mexican
strawberry exports, it will be necessary to consider a diversification of export
destinations to make trade more sustainable for both countries and avoid possible
damage to their respective industries.
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Trade openness index

Trade openness is understood as a country’s capacity to successfully insert itself
into the international market. It acts simultaneously with competitiveness through
the measurement of trade flows, that is, a country’s participation in the international
market, which is established through indicators such as the index of revealed
comparative advantage (Quintero-Ramirez et al., 2020). The index of trade openness
of the Mexican agricultural sector has been increasing during the study period (2001-
2019), which possibly represents a potential development market abroad (Figure 5).
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Figure 5. Index of trade openness of berries in Mexico from 2001 to 2019 (in $ thousand USD).

The values obtained in this research indicate that Mexico’s productive capacity
allows it to meet the needs of domestic demand for berries and be competitive in the
international market (Ramirez-Padron et al., 2016). There is a positive trade balance
derived from a higher value of exports compared to agricultural imports, which in
turn has generated an increase compared to agricultural GDP. According to Ayala-
Garay et al. (2012), Mexico’s trade openness is growing at an accelerated pace due to
the trade increase with the rest of the world. On the other hand, Bustamante-Lara et
al. (2020) indicate that trade liberalization has allowed the levels of specialization and
competitiveness of strawberries to increase since international trade has an impact on
the specialization of production, which is why diversification of export destinations
should be considered.
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CONCLUSIONS

Berries represent products that have gained worldwide relevance in the last two
decades, related to their commercial value and health benefits. Mexico’s climatic
characteristics and geographic location have positioned it as one of the most
important countries in the production and marketing of these products, among which
strawberries and raspberries stand out and strengthen the competitiveness of the
Mexican agricultural sector.

The growing demand for berries strengthens Mexico’s competitive advantage in
domestic and international markets. This is reflected in a positive and growing
comparative advantage, which makes it highly competitive with the leading countries
in the production and export of these products. Within the group of berries analyzed,
strawberries represent Mexico’s largest volume export. The USA is the main destination
for Mexican exports.
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