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Abstract

The objective of this research was to study the specialization and competitiveness of lemon
production in Mexico. The analysis methods were the Location Ratio, the Shift and Share and an
analysis of specialization and competitiveness was integrated. The results show a reconfiguration
in the productive structure. Nine specialized and competitive states stand out at the national level.
The states with the highest growth prospects for this activity are those that make up the Gulf of
Mexico coast. Specialization and competitiveness are related to the natural conditions of the
producing regions, market demand and technological change.
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Introduction

Citrus fruits are the main and most popular fruit crop in the world (Donkersley et al., 2018; Sharma
et al., 2018), they are cultivated in most tropical and subtropical regions (Agusti et al., 2014). Its
production increases every year due to the increase in consumer demand (Sharma et al., 2017). Its
cultivation is not only important in economic terms, but also for its nutritional benefits in humans
and animals (Sharma et al., 2018), which is why they are gaining popularity in the food industry
around the world, Mustafa (2015). During the last decades, its production, consumption and
transformation have expanded enormously hand in hand with the intensification of international
trade (Liu et al., 2012).

The main product of the citrus industry is juice, used in many drinks or as an ingredient in many
foods (Zema et al., 2018). In addition, other products such as jams, jellies, candied peels, flavorings
and flavors for beverages, oils and essences are obtained (Mustafa, 2015; Sharma et al., 2017,
2018; Zema et al., 2018). In general, citrus fruits contain considerable amounts of lipids, sugars
and acids.

Also, insoluble carbohydrates, enzymes, flavonoids, limonine, isolimonin, shell oil, volatile
components, pigments, vitamins and minerals (Sharma et al., 2017). They contain bioactive
compounds such as antioxidants, anti-cancer, anti-tumor, and anti-inflammatory drugs (Sharma et
al., 2017). What confers one of the most desirable characteristics and demanded at present by
society.

With respect to international trade, the main exporters are Spain ($798 M), Mexico ($508 M),
Turkey ($336 M), Argentina ($327 M) and South Africa ($312 M). The main importers are the
United States of America ($477 M), Germany ($310 M), the Netherlands ($246 M), France ($239
M) and the United Kingdom ($181 M) (Observatory of Economic Complexity, 2018). In Mexico,
lemon is one of the most exported agricultural products (SIAP, 2017), with the United States of
America being the main market (Donkersley et al., 2018).

In recent years, Mexican citrus has undergone important modifications, in the production surface
and in the production location (Hernandez et al., 2017). Three lemon species are produced
nationally: Mexican, Persian and Italian and the states of Michoacéan, Veracruz, Oaxaca, Colima
and Tamaulipas stand out in terms of production volume (SIAP, 2017).

In this sense and derived from globalization, the economic structure of the countries has
transformed at a faster rate in recent years. Various economic actors have been integrated into
national economies, cooperating and competing at the same time in the same markets, with which
very complex economic and productive systems have been established (Vargas-Canales et al.,
2016; Vargas-Canales et al., 2018). Furthermore, the increasing commercial and financial
integration between the different groups of countries allows observing a certain synchronization of
economic life, which is promoted by the competitiveness model in which they are immersed.

The term synchronization refers to the movement in phase of the economic cycles of two or more

countries (Mejia et al., 2006). It is convenient to clarify that it is not only about an economic or
commercial synchronization, but about life patterns. Therefore, to adapt to this highly competitive
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dynamic, it is also necessary to match the productive activities and technological innovations that
best respond to the economic cycles of capital reproduction (Vargas-Canales et al., 2016). It must
be mentioned that adaptation is a key process in capitalism and in general its development will
correspond to the technological paradigm of the cycle in question (Jiménez (2014).

So today, international trade has great effects in practically all economic aspects and areas of
society. For authors such as Martin (2018), it is possible to observe positive effects for the
consumer, productivity gains of companies, changes in prices and transformation of consumption
patterns. In addition, participation in international markets makes it possible to take advantage of
regional differences in terms of endowment of resources, capacities and skills.

It is also argued that international trade allows consumers to benefit by obtaining a greater variety
of products and of better quality. Furthermore, in the long term and derived from market forces,
there are transformations of the productive structures and the changes generate a trend towards the
specialization of the regions.

In recent years, Mexico has signed various trade agreements with several countries, among which
the Free Trade Agreement with North America (NAFTA) stands out, due to the trade volumes
involved and the relative importance for the economies that participate in it. This treaty involved,
among other things, the elimination of tariffs and most non-tariff trade barriers on a wide range of
agricultural products, and included provisions on rules of origin, safeguards, and sanitary and
phytosanitary standards (Ghazalian, 2017).

The economic impact that NAFTA has had is difficult to measure since international trade is
influenced by numerous variables (Villareal and Fergusson, 2017). However, economic and social
benefits have been found for the Mexican economy as a whole, but these have not been uniformly
distributed throughout the country (Lederman et al., 2005; Blecker and Esquivel, 2010; Beghin,
2015; Villareal and Fergusson, 2017).

The reality is that various changes in the country’s productive structure and different coupling
processes have been generated since its signing. However, not all productive activities have
important links with the outside. However, this partial synchronization is a shock mechanism that
modifies the country’s productive structure (Vargas-Canales et al., 2016) and that stimulates
regional and local productive specialization processes (Krugman, 1993).

Historically, different stages of agricultural specialization have occurred. In this sense, Mexican
politics has sought to favor the concentration of agricultural economies, taking advantage of spatial
proximity and promoting the development of agro-clusters and collective activities (Ayala et al.,
2012; SAGARPA-FAOQ, 2013; Sanchez, 2014). The Mexican agricultural sector presents a growing
specialization of the regional strategic productive resources. Which are oriented to crops with a
high commercial value in the national and international market. Among which vegetables and fruits
stand out (Gonzélez, 2013).
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Thus, to achieve competitive advantages and sustainable and sustainable comparative advantages
in the regions it is important to have: 1) an endowment of unique natural resources; 2) human
resources with extensive knowledge related to production systems; 3) use of appropriate
agricultural technology; and 4) adequate interactions of the set of economic agents. However,
achieving a virtuous circle of the above elements is almost impossible without proper policy. In
this sense, the regional innovation systems approach is a fundamental tool for the design and
implementation of smart specialization strategies (Asheim, 2018). Smart specialization is based
on the identification of core and potential competencies of the regions to make the innovation
process more efficient (VIckova et al., 2018).

In this way, it would be possible to promote regions with the capacity to maintain adequate
dynamics in their innovative processes, with identity and sustainability. In this sense, according
to Martin (2018), the most important challenges are related to understanding the driving forces
of world agricultural markets, in trade policy and in guaranteeing food security. This policy is
subject to the rules of free trade under the idea of taking advantage of cheap products from abroad
to favor local consumers and generate foreign exchange through export products.

The idea that the market is the main force behind specialization goes back, at least, to Adam
Smith (Smith, 1976). For Smith, a larger market allows for a greater division of labor and
greater specialization (Emran and Shilpi, 2012). This ensures an adequate demand for
specialized skills, abilities and products. Simultaneously, impressive efforts have been made
since the 1980s to explain regional economic dynamics.

According to Capello (2017), the knowledge accumulated over decades of the regional
economy has managed to incorporate the space dimension in the analysis of the functioning of
the market. However, although this idea has been an integral part of economic thought
throughout the last centuries, it is surprising that there are almost no formal analyzes of the
role of the market in determining the pattern of regional specialization and competitiveness
(Emran and Shilpi, 2012).

In the Mexican case, lemon is one of the products most closely linked to international trade,
which presents great dynamism at the national and international level. In accordance with the
foregoing and considering that agricultural production responds to market demand, and that
this was accentuated with the signing of NAFTA (Cruz-Delgado et al., 2013), it is possible
that, from the entry into in operation of this treaty, a reconfiguration of the productive structure
began, resulting in a process of productive specialization in Mexico.

Given the above, the objective of this research was to analyze the behavior of lemon production
in Mexico from 1980 to 2016, using regional analysis techniques, in order to detect the effects
of the market related to its specialization and competitiveness. The above is of practical utility
for decision makers since it is a basic input for the design of specific agricultural policies.
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Materials and methods

In this study, the 32 states of the Mexican Republic and their municipalities were considered as the
fundamental geographic units to analyze the behavior of specialization and competitiveness of the
lemon-producing regions. For the study, the value of lemon production was used as an analysis
variable given the interest to define the characteristics of its relative weight over the different
economies of the entities.

The information regarding the value of production was obtained through a series of data on an
annual basis from the Agri-Food and Fisheries Information Service (SIAP, 2018). With this
information, a database of the value of the agricultural production of the lemon crop for the years
1980-2016 was built. Subsequently, the location quotient and an analysis of structural trends were
determined from the Shift and Share index. In these analyzes, the livestock and agricultural
subsector was considered as a single block, excluding the product that is being analyzed, in order
to have a comparison of lemon cultivation with respect to the total economy of the agricultural
sector.

The information was organized as a double-entry sector-region matrix (SEC-REG), placing the
agricultural and livestock sector in the columns and the regions in the rows (Boisier, 1980). Once
the SEC-REG matrix was built, the location quotient (CL) calculation and the Shift and Share
analysis were carried out.

The following equation was used to estimate the location quotient: CL;= ;ij in which, CL; is

Zi2j X
the location quotient, X=is the analysis variable, i= corresponds to the sector and j= corresponds
to the region (in this case, each state and municipality). According to this quotient, it can be
affirmed that there is relative specialization of sector i in region j when its value is greater than 1
(Boisier, 1980; Arias and Fortich, 2010).

The coefficient is interpreted as a measure of geographic concentration, which places the advantage
of each sector within a group of regions. The closer the CL value approaches zero, the less
concentration of the analyzed product will be in the region and vice versa. This implies that the
more the economic structure of the region differs from that of the country as a whole, the greater
will be its level of specialization (Mulligan and Schmidt, 2005; Gémez-Zaldivar et al., 2017).

For the calculation of the Shift and Share analysis, the following equation was used (Boisier, 1980):

S YR (XX R XX X'j-Xj .
[X7-Xi= AX=Xr+X (6-0) +X(r-1) =2 2 ) 2P ) XN which, the

LIy BNy T X

term X;r corresponds to the total effect; the second X;(r;-r) deals with the sectoral or structural
effect, while X;;(r;;-r) concerns the regional or competitive effect. The exchange and participation
analysis assesses the growth differential of the sectors analyzed in the studied regions. This is one
of the most widely used dynamic analysis methods, due to its analytical possibilities and the
information necessary to construct it (Dunn, 1960).
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It was raised in the sixties, with which it tried to answer questions such as, which regions show
the highest growth? and if the latter can be attributed to: i) a global or national effect (sum of
regions); ii) a sectoral (structural) effect; and iii) a regional (competitive) effect (Camacho-
Vera et al., 2017).

Regarding the sectoral effect, it expresses the positive or negative impact of the growth of a specific
sector, above or below the national growth rate. The regional or competitive effect reflects the
dynamism of a sector in a region, contrasting it with that same sector at the national level (Boisier,
1980; Camacho et al., 2017). Finally, an integration of the indicators was carried out for their better
understanding and to obtain a prospective of the behavior of the specialization and competitiveness
of lemon production.

Thus, for the Shift and Share analysis, if a state has a positive effect in all three areas (national,
sectoral and regional), it will obtain a maximum value of 3 and if they have a negative effect it has
0 and in the case of CL, the effect positive or negative was determined based on its change in the
analysis period (Table 1).

Table 1. Method of integration of the indicators to determine specialization and competitiveness.

National Sector Regional ACL o
effect effect effect (1981-2016) Specializationand .
: . competitiveness
Shift and Share Specialization
- - - - - 0
+ - - - + 1
+ + - - ++ 2
+ + + - +++ 3
+ + + + ++++ 4

Elaboration based on Boisier (1980); Mulligan and Schmidt (2005); Arias and Fortich (2010); Camacho et al. (2017);
GoOmez-Zaldivar et al. (2017).

Results and discussion
Location quotient

In recent years, the production and marketing of lemon in Mexico has increased. The location
quotient results show a strong expansion of regional specialization of lemon production. As can be
seen for 1980, in several states of the republic the cultivation of lemon had a considerable relative
importance with respect to the total of its agricultural economy (Figure 1).

In six states of the republic, lemon production exceeded national behavior, in the case of Colima
up to 40 times more. For 2016 it is possible to observe an important change regarding the
specialization in this crop, the specific weight of the state of Colima, Michoacan and Guerrero is
reduced, that of Veracruz, Yucatan and Tabasco increases. On the other hand, Oaxaca, Quintana
Roo and Tamaulipas appear as specialized (Figure 2).
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Figure 2. Lemon production specialization in Mexico in 2016.

With regard to specialization at the local level, Table 2 shows the seven states and their
municipalities with the highest level of specialization in the Mexican Republic. It is possible to
observe that the specialization of lemon production presents a relatively balanced spatial
distribution. In other words, the relative importance with respect to the total of its agricultural
economy in the specialized municipalities is similar, with the exception of Manzanillo in Colima;
Santiago Laollaga in Oaxaca and Gonzélez in Tamaulipas (Table 2).

Table 2. Local specialization of lemon production in Mexico (2016).

State Municipality CL
Colima Manzanillo 19.03
Veracruz Martinez de La Torre 1.01
Tlapacoyan 1.01

Atzalan 1.01

Coxquihui 1.01

San Rafael 1.01

Carrillo Puerto 1.01
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State Municipality CL
Misantla 1.01

Nautla 1.01

Paso del Macho 1.01

Papantla 1.01
Oaxaca Santiago Laollaga 37.93
Quintana Roo José Maria Morelos 1.01
Yucatan Temozon 1.27
Oxkutzcab 1.04

Peto 1.04

Dzan 1.03

Ticul 1.03

Mani 1.03

Tzucacab 1.03

Teabo 1.02

Tabasco Huimanguillo 1.10
Tamaulipas Gonzélez 11.52
Gobmez Farias 1.01

Padilla 1.01

Shift and Share Analysis

The results of the Shift and Share analysis indicate that nine states presented competitive
advantages in the production of the lemon crop with respect to other producing regions of Mexico.
The nine states show a positive effect at global (sum of regions), sectoral (structural) and regional
(competitive) levels (Figure 3). Lemon production in these regions, in the analysis period, had a
better performance with respect to national agricultural growth and growth in the sector. In other
words, the best conditions were presented for the expansion and trade of the crop.

Figure 3. Shift and Share analysis of lemon production in Mexico (1980-2016).
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Specialization and competitiveness

Regarding the integrative analysis on specialization and competitiveness, the results show that the
states that make up the Gulf Coast of Mexico are the ones with the highest values (Figure 4). This,
due to its natural characteristics and the evolution of its lemon production systems, which suggests,
will be the most specialized and competitive region. At the second level is Colima, Michoacan,
Jalisco, San Luis Potosi and Oaxaca. This indicates that these states also present conditions for the
development of this activity. Another aspect that stands out is that cultivation has positioned itself
as a good alternative and has increased its importance in the economy.

-

Figure 4. Prospective on the specialization and competitiveness of lemon production in Mexico.
Discussion

Lemon cultivation is one of the main fruit trees produced in Mexico (Magafia et al., 2010; Ramirez
et al., 2008). The increase in its production is related to the success of the crop in the international
market (Liu et al., 2012). Thus, as a first effect of strong international demand, Mexico’s
production frontier expanded. This caused changes in the production structure and in the degree of
specialization in the regions where it is grown.

It is worth mentioning that, in terms of the production of limes acid, that of the Mexican lemon
(Citrus aurantifolia Swingle) is the most important for the national market (Zea-Hernandez et al.,
2016) and its production is concentrated in Colima, Michoacén and Guerrero (Ramirez-Abarca et
al., 2008). Secondly, there is the Persian lemon (Citrus latifolia Tanaka), of more recent expansion
and oriented to cover international markets.

Its production is concentrated in Veracruz, Quintana Roo, Oaxaca, Yucatdn and Tabasco
(Hernandez Trujillo and Botello Triana, 2017). Finally, the yellow or Italian lemon (Citrus limon,
Burm), whose production is aimed at satisfying the demand of the soft drink industry, is
concentrated in Tamaulipas and San Luis Potosi.

It is clear that the degree and the way in which production was restructured is directly related to

the natural conditions of the regions where the crop is located, the demand of the national and
international market, the available infrastructure and the technological change of the systems of
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production. According to the results and the evolution of its lemon production systems, the most
specialized and competitive region will be the one that integrates the Gulf of Mexico in the
production of Persian lemon. In general, these are ideal tropical and subtropical regions for
cultivation (Agusti et al., 2014).

This is related to two determining factors: 1) Veracruz has developed an important infrastructure
related to the production of Persian lemon (Fernandez-Lambert et al., 2015); 2) the relative
proximity to the US, which is the main world market for Persian lemon, of which Mexico is the
main supplier (Arias and Suarez, 2016). Furthermore, it is important to mention that Veracruz leads
the production of Persian lemon for export in the region and the production of the rest of the Persian
lemon producing states has a strong link with its agro-industry.

This does not mean that the rest of the lemon producing regions disappear, but it may not maintain
its specialized character. However, as Buendia (2013) mentions, competitiveness does not arise
spontaneously, but is the result of appropriate policies. Citrus production is an activity that is
carried out for long-term purposes (Hernandez-Trujillo and Botello-Triana, 201), in this sense,
policies for promoting infrastructure, research and technological development must be built with
the same projection over time.

On the other hand, although it is true that from the economic point of view the production model
based on specialization has brought great benefits, it is also to be expected that it will have negative
effects on natural resources, loss of diversity, contamination and even in the human health (Tolon
and Lastra, 2010; Landeros-Sanchez et al., 2011). It is important to mention that species diversity
stimulates productivity, stability and resilience in ecosystems (Hajjar et al., 2008; Cabell and
Oelofse, 2012; Cadotte et al., 2012; Hooper et al., 2012).

Furthermore, for decades the negative effects of agro-export production dynamics on traditional
production systems have been questioned. Their questioning is even related to the loss of customs,
traditions and knowledge (Hernandez Xolocotzi, 1988). It is also argued that excessive dependence
on external trade flows generates economic dependency, weakens sovereignty and puts food
systems at risk (Otero et al., 2013; Rubio, 2014; Ortiz et al., 2016). Likewise, intensive and
monoculture agriculture is highly dependent on the use of external inputs such as fertilizers,
agrochemicals, fuels, machinery, among others.

Derived from the above and considering that the main challenges facing world agriculture,
governments and society as a whole, are to satisfy the demand for food and maintain sustainable
levels of natural resources (Pérez and Landeros, 2009), it is necessary to question ourselves about
the sustainability of these production systems. In this same sense, for this activity to remain a viable
alternative to promote rural development, the challenges in terms of competitiveness and
productivity must be addressed considering the technical, social, organizational, economic and
environmental situation (Partida and Meza, 2017).

On the other hand, at present there has been no emphasis on the articulation and relationship of the
above, nor among the actors present in the territory, who are the ones who configure the production
systems. In addition, the advantages related to the spatial proximity of companies have not been
considered in the proposal of alternatives, such as the case of an agro-cluster type integration.
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These limitations make it difficult to take full advantage of the advantages related to economies of
scale and potential market niches (Garcia-Sanchez et al., 2018). According to Vargas-Canales et
al. (2018), it is necessary to think about collective development schemes, which consider the
characteristics and interactions that develop and evolve in the territories, in order to propose a
comprehensive policy.

In such a way, the regional innovation systems approach is an ideal and fundamental tool for the
design and implementation of long-term smart specialization strategies (Asheim, 2018), according
to the particularities of each region and based on knowledge, technology and the environment to
achieve sustainable agri-food systems.

Conclusions

Lemon production presents changes in its productive structure and in its spatial specialization. This
transformation is directly related to the natural conditions of the regions that present specialization
and competitiveness, which are ideal for the optimal development of the crop. But above all with
the growing national and international demand that has favored the development of infrastructure
and the development of technological innovations that have been adopted and adapted effectively
in production systems.

The spatial concentration of lemon production is due to the particularities that give them
comparative advantages compared to other geographic areas. In general, specialization and
competitiveness, considering the historical behavior of this crop, is expected to expand further.
Specifically, the strongest growth is expected to occur in the states that make up the Gulf of Mexico
coast and to be from Persian lemon.

On the other hand, for this activity to remain a viable alternative to promote sustained economic
development, the challenges in terms of specialization and productivity must be addressed from a
systemic perspective and considering technical, economic, social and environmental aspects. In
this sense, the regional innovation systems approach is the ideal tool to implement smart
specialization strategies and achieve sustainable agri-food systems.

Cited literature

Agusti, M.; Mesejo, C.; Reig, C. and Martinez-Fuentes, A. 2014. Citrus production. In: Dixon, G.
R. y Aldous, D. E. (Eds.). Horticulture: plants for people and paces. Vol. 1. Springer.
Production Horticulture. 159-196 pp.

Arias, F. y Suarez, E. 2016. Comportamiento de las exportaciones de limén persa (Citrus latifolia
tanaka) al mercado de los Estados Unidos. J. Agric. Animal Sci. 5(2):20-31.

Arias, V. J. A. y Fortich, P. F. J. 2010. El panorama teérico de la economia regional y los modelos
de analisis territorial. Finanzas y Politica Economica. 2(2):9-26.

Asheim, B. T. 2018. Smart specialisation, innovation policy and regional innovation systems: what
about new path development in less innovative regions? Innovation. Eur. J. Soc. Sci. Res.
0(0):1-18. https://doi.org/10.1080/13511610.2018.1491001.

Beghin, J. C. 2015. NAFTA: implications for Mexican and midwestern agriculture. lowa Ag
Review Online. 7(1):9-12.

1053



Rev. Mex. Cienc. Agric. vol.11 num.5 June 30 - August 13, 2020

Blecker, R. A. and Esquivel, G. 2010. NAFTA, trade and development. CESifo Forum. 4:17-30.

Boisier, S. 1980. Técnicas de andlisis regional con informacion limitada. Cuaderno ILPES, Serie
2(27):1-184.

Buendia-Rice, E. A. 2013. El papel de la ventaja competitiva en el desarrollo econémico de los
paises. Anélisis Econdmico. 28(69):55-78.

Cabell, J. F. y Oelofse, M. 2012. An indicator framework for assessing agroecosystem resilience.
Ecol. Soc. 17(1):1-18. https://doi.org/10.5751/ES-04666-170118.

Cadotte, M.; Dinnage, R. and Tilman, D. 2012. Phylogenetic diversity promotes ecosytem stability.
Ecology. 93(8):5223-S233. https://doi.org/10.1890/11-0426.1.

Camacho-Vera, J.; Cervantes-Escoto, F.; Palacios-Rangel, M.; Cesin-Vargas, A. y Ocampo-
Ledesma, G. 2017. Especializacion de los sistemas productivos lecheros en México: la
difusion del modelo tecnologico Holstein. Rev. Mex. Cienc. Pec. 8(3):259-268.
https://doi.org/10.22319/rmcp.v8i3.4191.

Capello, R. 2017. Seminal studies in regional and urban economics. Contributions from an
Impressive Mind. Springer International Publishing. Cham, Switzerland. 455 p.
https://doi.org/10.1007/978-3-319-57807-1.

Cruz-Delgado, D.; Leos-Rodriguez, J. A. y Altamirano-Cardenas, J. R. 2013. México: factores
explicativos de la produccién de frutas y hortalizas ante la apertura comercial. Rev.
Chapingo Ser. Hortic. 19(3):267-278. https://doi.org/10.5154/r.rchsh.2012.05.029.

Donkersley, P.; Silva, F. W. S.; Carvalho, C. M.; Al-Sadi, A. M. and Elliot, S. L. 2018. Biological,
environmental and socioeconomic threats to citrus lime production. J. Plant Dis. Protec.
125(4):339-356. https://doi.org/10.1007/s41348-018-0160-X.

Dunn, E. 1960. A statistical and analytical technique for regional analysis. Papers in Reg. Sci.
6(1):97-112.

Emran, M. S. y Shilpi, F. 2012. The extent of the market and stages of agricultural specialization.
Canad. J. Econ. 45(3):1125-1153. https://doi.org/10.1111/j.1540-5982.2012.01729.X.

Fernandez-Lambert, G.; Aguilar-Lasserre, A. A.; Martinez-Castellanos, G. J.; Ruvalcaba-Sanchez,
M. L. G.; Correa-Medina, J. G. y Martinez-Flores, J. L. 2015. Contexto y caracterizacion
de la cadena de suministro del limon persa (Citrus latifolia Tanaka) en Veracruz-México.
Conciencia Tecnoldgica. 50:21-31.

Garcia-Sanchez, E. 1.; Vargas-Canales, J. M.; Palacios-Rangel, M. I. y Aguilar-Avila, J. 2018.
Sistema de innovacion como marco analitico de la agricultura protegida en la region centro
de Meéxico. Cuadernos de Desarrollo Rural. 15(81):1-24. https://doi.org/10.11144/
Javeriana.cdrl15-8.sima.

Ghazalian, P. L. 2017. The effects of NAFTA/CUSFTA on agricultural trade flows: an empirical
investigation. Canad. J. Agric. Econ. 65(2):219-248. https://doi.org/10.1111/cjag.121109.

Gobmez-Zaldivar, M.; Mosqueda, M. T. y Duran, A. J. 2017. Localization of manufacturing
industries and specialization in Mexican states: 1993-2013. Regional science policy y
practice. 9(4):301-315. https://doi.org/10.1111/rsp3.12111.

Gonzalez, H. 2013. Especializacion productiva y vulnerabilidad agroalimentaria en México.
Comercio Exterior. 63(2):21-36.

Hajjar, R.; Jarvis, D. I. and Gemmill-Herren, B. 2008. The utility of crop genetic diversity in
maintaining  ecosystem  services. Agric. Ecosys. Environ. 123(4):261-270.
https://doi.org/10.1016/j.agee.2007.08.003.

Hernandez-Trujillo, J. M. y Botello-Triana, J. 2017. El papel del entorno en las modificaciones de
la estructura regional de la produccion de limon y de naranja en México. Analisis
Econdmico. 32(80):93-118.

1054


https://doi.org/10.1007/978-3-319-57807-1
https://doi.org/10.11144/
https://doi.org/10.1016/j.agee.2007.08.003

Rev. Mex. Cienc. Agric. vol.11 num.5 June 30 - August 13, 2020

Hernandez-Xolocotzi, E. 1988. La agricultura tradicional en México. Comercio Exterior.
38(8):673-678.

Hooper, D. U.; Adair, E. C.; Cardinale, B. J.; Byrnes, J. E. K.; Hungate, B. A.; Matulich, K. L. and
Connor, M. I. 2012. A global synthesis reveals biodiversity loss as a major driver of
ecosystem change. Nature. 486(7401):105-108. https://doi.org/10.1038/nature11118.

Jimenez, B. Y. 2014. The long economic cycles and their dialectics with the capitalist development.
Economiay Desarrollo. 151(1):44-55.

Krugman, P. 1993. Lessons of Massachussets for EMU. In: Gavazzi, F. and Torres, F. (Eds.). The
transition to economic and monetary Union in Europe. New York: Cambridge University
Press. 241-261 pp.

Landeros-Sanchez, C.; Moreno-Secefia, J.; Nikolskii Gavrilov, L. y Bakhlaeva Egorova, O. 2011.
La biodiversidad en Veracruz: estudio de Estado. In: Cruz-Angén A. (Ed.). Impacto de la
agricultura sobre la biodiversidad. Comision Nacional para el Conocimiento de la
Biodiversidad (CONABIO)- Gobierno del Estado de Veracruz, Universidad Veracruzana,
Instituto de Ecologia. 477-491 pp.

Lederman, D.; Maloney, W. F. and Serven, L. 2005. Lessons from NAFTA for Latin America and
the Caribbean. Stanford University Press and the World Bank, Latin American
Development Forum Series: Palo Alto, California and Washington, DC. 376 p.

Liu, Y.; Heying, E. and Tanumihardjo, S. A. 2012. History, global distribution, and nutritional
importance of citrus fruits. Comprehensive reviews in food science and food safety,
11(6):530-545. https://doi.org/10.1111/j.1541-4337.2012.00201.X.

Magafa-Sanchez, A. P.; Padilla-Bernal, L. E. y Vargas-Hernandez, J. G. 2010. Competitividad de
las agroindustrias del limon pertenecientes al clister de limén mexicano en Colima,
México. Economia y Sociedad. 14(25):139-152.

Martin, W. 2018. A research agenda for international agricultural trade. Appl. Econ. Perspectives
Policy. 40(1):155-173. https://doi.org/10.1093/aepp/ppx063.

Mejia, R. P.; Gutiérrez, A. E. E. y Farias, S. C. A. 2006. La sincronizacion de los ciclos econdmicos
de México y Estados Unidos. Investigacion Econdmica. 65(258):15-45.

Mulligan, G. F. and Schmidt, C. 2005. A note on localization and specialization. Growth and
Change. 36(4):565-576. https://doi.org/10.1111/j.1468-2257.2005.00295.x.

Mustafa, N. 2015. Citrus essential oils: current and prospective uses in the food industry. Recent
Patents Food, Nutr. Agric. 7(2):115-127. https://doi.org/10.2174/22127984076661
50831144239.

OEC. 2018. Lemons and limes, fresh or dried. Product Trade, Exporters and Importers.
https://oec.world/en/profile/hs92/lemons-and-limes-fresh-or-dried.

Ortiz-Caldera, H.; Montes-Torres, M. D. y Jiménez-Gonzélez, A. 2016. La reconversion
productiva ¢desarrollo o retroceso? Educateconciencia. 10(11):13-25.

Otero, G.; Pechlaner, G. and Gurcan, E. C. 2013. The political economy of ‘food security’ and
trade: uneven and combined dependency. Rural Sociol. 78(3):263-289.
https://doi.org/10.1111/rus0.12011.

Partida-Zamora, M. y Meza-Ramos, E. 2017. La competitividad y la productividad del limon persa
en Nayarit (Mexico). Cuadernos Claeh. 36(105):127-140.

Pérez-Vazquez, A. y Landeros-Sanchez, C. 2009. Agricultura y deterioro ambiental. Elementos.
73(16)19-25.

Ramirez-Abarca, O.; Gonzalez-Razo, F. J.; Omafa-Silvestre, J.; Matus-Gardea, J.; Kido-Cruz, A.;
Rebollar-Rebollar, S. y Ortiz-Rosales, M. 2008. Aspectos econdémicos de la produccion de
limon mexicano en los estados de Colima y Michoacan, México. Inceptum. 3(5):67-80.

1055


https://doi.org/10.2174/2212798
https://oec.world/en/profile/hs92/lemons-and-limes-fresh-or-dried

Rev. Mex. Cienc. Agric. vol.11 num.5 June 30 - August 13, 2020

Rubio-Vega, B. A. 2014. El dominio del hambre: Crisis de hegemonia y alimentos. Ed. Juan
Pablos. México, DF. 270 p.

SAGARPA-FAO. 2013. Aglomeraciones productivas ‘clusters’: una via para impulsar la
competitividad del sector agroalimentario en México.

Sanchez-Cano, J. E. 2014. La politica agricola en México, impactos y retos. Rev. Mex. Agroneg.
18(35):946-956.

Sharma, K.; Mahato, N.; Cho, M. H. and Lee, Y. R. 2017. Converting citrus wastes into value-
added products: Economic and environmently friendly approaches. Nutrition. 34:29-46.
https://doi.org/10.1016/j.nut.2016.09.006.

Sharma, K.; Mahato, N. and Lee, Y. R. 2018. Extraction, characterization and biological activity
of citrus flavonoids. Reviews in Chem. Eng. 35(2):265-284. https://doi.org/10.1515/revce-
2017-0027.

SIAP. 2017. Servicio de Informacién Agroalimentaria y Pesquera. Atlas Agroalimentarios.
Primera (Ed). México, DF.

SIAP. 2018. Servicio de Informacion Agroalimentaria y Pesquera. Datos abiertos.

Smith, A. 1976. An inquiry into the nature and causes of the wealth of nations. Chicago: University
of Chicago Press. 563 p.

Tolon-Becerra, A. y Lastra-Bravo, X. 2010. La agricultura intensiva del poniente almeriense.
Diagnostico e instrumentos de gestion ambiental. Rev. Elec. Medioamb. -M+A. 8:18-40.

Vargas-Canales, J. M.; Palacios-Rangel, M. 1.; Aguilar-Avila, J. y Ocampo-Ledesma, J. G. 2016.
Cambio tecnoldgico e innovacién en agricultura protegida en Hidalgo, México. Tesis de
Doctorado en Problemas Econdmico Agroindustriales. Universidad Autonoma Chapingo.
Chapingo, Edo. México. 181 p.

Vargas-Canales, J. M.; Palacios-Rangel, M. L.; Aguilar-Avila, J.; Ocampo-Ledesma, J. G.;
Kreimer, P. and Ortiz-Martinez, G. 2018. Technological innovation in a case of protected
agriculture in  Mexico. Rev. Geog. Agric. 61(2):9-38. https://doi.org/10.5154/
r.rga.2017.61.02.

Vargas-Canales, J. M.; Palacios-Rangel, M. I.; Aguilar-Avila, J.; Ocampo-Ledesma, J. G. and
Medina-Cuellar, S. E. 2018. Efficiency of small enterprises of protected agriculture in the
adoption of innovations in Mexico. Estudios Gerenciales 34(146):52-62.
https://doi.org/10.18046/j.estger.2018.146.2811.

Villareal, M. and Fergusson, I. F. 2017. The North American Free Trade Agreement (NAFTA).
Congressional Research Services Report R42965. Washington, DC. 38 p. https://doi.org/
10.1080/13563460802673366.

VIckova, J.; Kasptikova, N. and VI¢kova, M. 2018. Technological relatedness, knowledge space
and smart specialisation: The case of Germany. Moravian Geographical Reports. 26(2):95-
108. https://doi.org/10.2478/mgr-2018-0008.

Zea-Hernédndez, L. O.; Saucedo-Veloz, C.; Cruz-Huerta, N.; Ramirez-Guzman, M. E. and Robles-
Gonzélez, M. M. 2016. Evaluation of post-harvest applications of gibberellic acid on the
quality and shelf life of three varieties of Mexican lime. Rev. Chapingo Ser. Hortic.
22(1):17-26. https://doi.org/10.5154/r.rchsh.2015.01.005.

Zema, D. A.; Calabro, P. S.; Folino, A.; Tamburino, V.; Zappia, G. and Zimbone, S. M. 2018.
Valorisation of citrus processing waste: a review. Waste Management. 80:252-273.
https://doi.org/10.1016/j.wasman.2018.09.024.

1056


https://doi.org/10.1016/j.nut.2016.09.006
https://doi.org/10.1515/revce-2017-0027
https://doi.org/10.1515/revce-2017-0027
https://doi.org/
https://doi.org/10.1016/j.wasman.2018.09.024

