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Abstract. The increasing global demand for high-value agricultural products emphasises 
the need to understand regional export competitiveness. The study aimed to evaluate 
La Libertad’s comparative advantages in agricultural exports from 2011 to 2023. By 
employing the Revealed Comparative Advantage (RCA), Export Comparative Advantage 
(ECA), and Import Comparative Advantage (ICA) indices, alongside Porter’s Diamond, 
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INTRODUCTION
The competitiveness of agricultural exports is a key fac-
tor in a country’s economic development. The agro-ex-
port sector, particularly in regions with fertile land and 
favourable climates, is essential in generating econom-
ic income and creating employment opportunities. At 
the regional level, understanding competitive advan-
tages is crucial for ensuring the long-term sustainabil-
ity of the agricultural industry, as agricultural exports 
are often seen as a catalyst for economic progress, par-
ticularly in developing countries, where they can con-
tribute to poverty reduction, food security, and sustain-
able development. This research is highly relevant as it 
sheds light on the competitiveness of the agro-export 
sector in the La Libertad region of Peru, a significant 
hub for non-traditional exports. Evaluating regional 
performance can provide policymakers with insights to 
enhance competitiveness, address market challenges, 
and drive economic growth. Several researchers have 
studied the dynamics of agricultural exports. M.  Ba-
bacan  (2018) noted that international trade not only 
fosters economic growth but also enhances innovation 
and productivity within the business sector. Moreover, 
it strengthens competitiveness, a key driver for long-
term development. J. Salas-Canales (2020) analysed the 
growth of Peru’s agricultural exports, identifying a sub-
stantial increase in non-traditional exports. The author 
highlighted that exports of products such as blueber-
ries, grapes, and avocados grew exponentially, with irri-
gation projects and trade agreements being significant 
contributors to this growth. A deeper look into Peruvian 
agriculture is provided by D.A. Escalante et al.  (2023), 
who assert that between 2000 and 2019, exports of 
blueberries, grapes, avocados, and asparagus soared 
due to increased investments in agricultural technol-
ogies and infrastructure. This boost in productivity al-
lowed Peru to surpass countries like Chile, the United 
States, and Mexico in the export of key products such as 
blueberries and avocados. The impressive performance 
of the agro-export sector has placed Peru among the 
world’s leading exporters of high-value crops. These 
achievements are further enhanced by Peru’s abili-
ty to meet international quality standards, which has  

allowed it to access competitive global markets and en-
sure the success of its agricultural exports.

Additionally, the determinants of competitiveness 
in agriculture have been widely explained through Por-
ter’s Diamond Model, which has been recognised as a 
critical framework. According to P.H. Tsai  et al.  (2023) 
and P. Grdeń and A. Jakubczyk (2023), this model exam-
ines the factors that contribute to a country’s or region’s 
ability to compete in agriculture, highlighting four key 
determinants: factor conditions (labour, capital, infra-
structure, and natural resources), demand conditions 
(including consumer preferences for agricultural prod-
ucts and market size), related and supporting industries 
(such as agricultural suppliers, machinery, and logis-
tics), and firm strategy, structure, and rivalry (encom-
passing farm management practices and competition 
among agricultural producers). Government policies, 
investments in rural infrastructure, and the adoption 
of technological innovations are identified as pivotal 
factors influencing the agricultural sector’s competi-
tiveness both regionally and globally. In the research of 
G. Harya et al. (2023), this model emphasised the notion 
of competitive advantage from dynamic capabilities 
and the expectation of improving industry performance 
at the regional level, demonstrating the importance of 
policy frameworks and technological innovations. Its 
findings underscore the role of effective government in 
influencing the factors that create an enabling environ-
ment for agricultural innovation and competitiveness.

Given the significant role that agriculture plays in 
Peru’s economy and the rapidly evolving global mar-
ket, it is imperative to assess the comparative advan-
tages of the La Libertad region’s agricultural exports. 
This research aimed to evaluate the international com-
petitiveness of the agro-export sector in La Libertad, 
with a focus on fruits and vegetables. By calculating 
the Revealed Comparative Advantage (RCA), Export 
Comparative Advantage (ECA), and Import Comparative 
Advantage (ICA) indices, this study seeks to identify the 
region’s strengths and key determinants of competi-
tiveness using Porter’s Diamond framework. Additional-
ly, this analysis will offer valuable insights into how La 

the region’s performance and the determinants of competitiveness across 11 key export products were analysed. 
These products include fruits such as blueberries, avocados, and grapes, as well as vegetables such as asparagus 
and piquillo peppers. The analysis revealed strong ECAs for fruits and vegetables, with values ranging from 1.56 to 
7.08, and a promising specialisation in cane sugar (RCA of 1.28). The findings indicate that most of these products 
possess strong to moderate comparative advantages in international markets, with products like blueberries and 
avocados leading in competitiveness. However, certain challenges remain, including the need for strategic business 
management and technological innovation to maintain and improve the sector’s competitiveness. The study 
underscores the importance of continuous monitoring and adaptation to ensure the sustainability and growth of 
Peru’s agro-export sector. These findings offer valuable insights for policymakers and regional planners seeking to 
enhance La Libertad’s agricultural export potential
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Libertad can continue to enhance its competitive posi-
tion in global markets, ensuring the sustainability and 
growth of its agro-export sector.

MATERIALS AND METHODS
Calculation of the Revealed Comparative Advantage 
Index to measure the competitiveness of agricultural 
export goods. To calculate the comparative advantage 
index for agro-exportable goods, a modified version of 
T. Vollrath’s (1991) approach was used. This version im-
proves upon the original Balassa formula by avoiding 
double counting between country pairs, reducing the 
asymmetry between export and import values through 
the application of the natural logarithm (ln), and in-
cluding imports in the original formula (Laursen, 1998). 
It is expressed through equations (1 to 3):

RCAia
 = ECAia

 - ICAia,                         (1)

ECAia
 = ln (Xia/Xin)/(Xra/Xrn),                   (2)

ICAia
 = ln (Mia/Min)/(Mra/Mrn),                  (3)

where RCA stands for Revealed Comparative Advantage, 
ECA represents Export Comparative Advantage, and ICA 
denotes Import Comparative Advantage. In these for-
mulas, X and M refer to exports and imports, respective-
ly. The subscript i refers to the country or region being 
analysed, a corresponds to the specific product under 
study, r indicates a group of countries or the rest of the 
world, and n represents the total goods, excluding prod-
uct a. To evaluate the comparative advantages of the 
selected products within the fruit and vegetables cate-
gory, equation (2) for ECA was used, focusing solely on 
export values, as Peru does not import these products. 
Conversely, for the analysis of sugar, which is both ex-
ported and imported, equation (1) for RCA was applied.

Interpretation of possible ECA and RCA index values. 
The interpretation of the value resulting from equation 
(2): a value greater than 1 indicates a comparative ad-
vantage, suggesting specialisation, while a value less 
than 1 indicates a comparative disadvantage, suggest-
ing importation. Regarding the result of equation (1), 
the RCA can be positive or negative, depending on the 
ECA and ICA indices. If the value is positive, it indicates 
that the country has a comparative advantage in the 
given product, a strong export sector, and greater com-
petitiveness; that is, the higher the value of the index, 
the greater the competitiveness and, consequently, the 
participation of that product in international trade (Vol-
lrath, 1991). If the RCA index is less than 1, it indicates 
a comparative disadvantage in the product, with the 
country having a weak export sector and low competi-
tiveness, making importation more favourable. A posi-
tive RCA indicates that the country or region has good 
competitive performance in the foreign market; if neg-
ative, it implies a comparative disadvantage in exports 

(the product should not be exported). If the ICA is posi-
tive, imports have a comparative advantage (it is advan-
tageous to import), whereas if negative, it shows that 
imports cannot compete in the domestic market due to 
low demand or the existence of factors (such as trade 
barriers) that limit or prevent their internal marketing. 
A combination of these indices may be found in the re-
sults: ECA > 0 and ICA < 0 with RCA > 0; ECA > 0 and ICA > 0 
with RCA ≥ 0; ECA < 0 and ICA < 0 with RCA < 0 and finally 
ECA < 0 and ICA > 0 with RCA < 0 (the last two scenarios 
are undesirable for the country under consideration).

Interpretation of possible ECA values. M.E.  Pé- 
rez-Romero  et al.  (2022), based on J.  Hinloopen and 
C. Marrevijk (2004), classified the ECA values by ranges 
and interpreted them as follows: 0 ≤ ECA < 1: no com-
parative advantages. 1 < ECA ≤ 2: weak comparative ad-
vantage. 2 < ECA ≤ 4: moderate comparative advantage, 
ECA > 4: strong comparative advantage. To measure the 
competitiveness of the region’s agro-export sector us-
ing revealed comparative advantage indices, the fol-
lowing information was considered: export and import 
values of selected agricultural products from the total 
merchandise of La Libertad and the rest of the world, 
in nominal US$ FOB, sourced from the Central Reserve 
Bank of Peru (CRBP) (2022) and TradeMap (n.d.).

Products under evaluation in the study and assess-
ment sequence. A sample of 11 export products from 
the region was selected, comprising vegetables (as-
paragus, artichokes, piquillo peppers, and paprika pep-
pers), fruits (blueberries, avocados, grapes, mangoes, 
watermelons, and mandarins), and sugar cane deriv-
atives (sugar for domestic consumption or industrial 
use). The ECA index was calculated separately for fruit 
and vegetables, as these products are only exported. 
The RCA index was then applied to sugar, followed by 
the respective index for each category that groups the 
products (fruit and vegetables). The analysis period 
spanned 12 years, from 2011 to 2023. To determine 
the export comparative advantage indices for each 
product for the period 2011-2023, the averages of the 
annual ECA values were used. The Import Comparative 
Advantage index for sugar was estimated using FOB 
import values over the same period. Measures of com-
petitiveness based on trade flows assume the exist-
ence of free trade and do not account for distortions 
caused by trade barriers, exchange rate policies, tariffs, 
subsidies, or variations in demand due to changing 
consumption patterns. While the comparative advan-
tage indices provide static results, competitiveness 
evolves over time, meaning it is dynamic.

RESULTS AND DISCUSSION
ECA index for fresh fruit. The ECA indices for the prod-
ucts during the period 2011-2023 show values classi-
fied, according to M. Pérez-Romero et al. (2022), within 
the ranges of weak comparative advantage (watermel-
on: 1.29), moderate comparative advantage (mandarin: 
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2.57, grape: 2.79, and mango: 3.54), and strong compar-
ative advantage (avocado: 5.40 and blueberry: 6.18). 
These values reflect their competitive performance in 
exports and specialisation, which is advantageous due 
to their significant presence in the external market, 
except in one case (watermelon), which shows a weak 
comparative advantage and limited participation in the 
external market. However, its specialisation would still 
be justified by a value greater than 1. The results of 

the competitiveness measurements using the ECA in-
dices are presented in Table 1. Blueberries, mandarins, 
grapes, avocados, and mangoes displayed an upward 
trend in competitiveness over the period. In the case of 
mandarins, the trend was downward until 2016, when it 
reached its lowest point, after which it increased stead-
ily. Watermelon, however, showed a decline in its export 
competitiveness index and a reduction in its market 
share, with only one buyer: Chile.

Table 1. ECA of fresh fruits
Fruits ECA

Blueberry 6.18

Avocado 5.40

Mango 3.54

Grape 2.79

Mandarin 2.57

Watermelon 1.29

Source: compiled by the authors based on Trade Map (n.d.)

The high competitive performance demonstrated 
by the ECA indices for blueberries and avocados, par-
ticularly the Hass and Fuerte varieties, reflects the dy-
namic and sustained growth of exports. This growth is 
attributed to their high profitability and increasing in-
terest in the foreign market due to their nutraceutical 
properties, which are beneficial to human health, posi-
tioning them in important markets such as the United 
States and the Netherlands. Recently, exports have also 
been made to China, Belgium, Singapore, and Russia 
(Trade Map, n.d.). The growing global demand for blue-
berries and avocados, particularly from the US and Eu-
rope, has led national growers to dedicate more land to 
these crops, improve yields, and develop new varieties 
to meet consumer demand. According to the Fresh Fruit 
Report  (2021), commercial intelligence analyses sug-
gest there are large potential markets for these prod-
ucts, such as China and Japan. The area planted with 
grapes is relatively small, and the increase in acreage is 
moderate; however,  yields in the r egion are very close 
to those of the main grape producers in the country (Ica 
and Piura). There is considerable potential for increas-
ing grape production and productivity, as the region 
possesses the right soil and climate conditions for the 
successful development of the crop.

The provinces of Gran Chimú and Chepén concen-
trate most of the region’s grape production, followed 
by Virú and Ascope. In terms of mandarins, the region’s 
exports have gained momentum since 2016 (Fig.  1). 
The ECA index for this product increased significantly 
during the period 2016-2020, reaching +0.41 (Table 1), 
due to the rise in citrus exports, meeting the growing 
demand from the United States, the main importer, as 
well as from the United Kingdom, the Netherlands, Can-
ada, and China. It is important to note that, according to 
V. Ballena (2019), the La Libertad region has increased 
citrus production and exports; however, its share of the 
national mandarin market remains low. This may be at-
tributed to the climatic conditions of the northern Peru-
vian coast, characterised by high temperatures and hu-
midity (Cáceres Candia et al., 2021). Consequently, citrus 
fruits are susceptible to pests and diseases throughout 
their growth cycle, which adversely affects their pro-
ductivity. Globally, Cyprus leads in yields per hectare 
with 50 tonnes, and China is the largest exporter.

Regarding vegetables (Table  2), asparagus (7.11), 
paprika peppers (5.71), and piquillo peppers (4.05) 
stand out, as they present ECA values greater than 4, 
indicating a strong comparative advantage. Artichokes 
(1.80) exhibit a weak comparative advantage.

Table 2. ECA of fresh vegetables
Vegetables ECA

Asparagus 7.11

Paprika peppers 5.71

Piquillo peppers 4.05

Artichoke 1.80

Source: compiled by the authors based on Trade Map (n.d.)
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For asparagus, a key product for the region and the 
country, competitiveness increased throughout the peri-
od 2011-2023. It is worth noting that if the evolution of 
asparagus competitiveness is divided into two periods, 
there was a decline from 2013 to 2017, which coincides 

with the boom in blueberry production and exports (2013-
2014), which partially displaced asparagus cultivation. 
However, since 2018, Peru – and La Libertad in particular – 
has repositioned itself in the global asparagus market, 
resulting in increasing competitiveness indices (Fig. 2).
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Figure 1. ECA indices of fruits
Source: compiled by the authors
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Asparagus was one of the first non-traditional for-
eign products to be adapted in the region, positioning 
itself in the United States (USA), followed by the United 
Kingdom, the Netherlands, Spain, Canada, and others. 
Its quality and good taste have enabled its exports to 
increase rapidly. High yields have consolidated Peru 
as one of the world’s leading suppliers of asparagus, 
along with China and Mexico. The artichoke has a weak 
comparative advantage (ECA of 1.80), although it has an 
important presence in the international market, with a 
stagnant competitiveness trend in the last years of the 
period from 2018 to 2023 (Fig. 3). It is mainly exported 
in canned form or as whole pieces, with the main buy-
ers being the United States, Spain, and France.

Of the Capsicum genus, the piquillo pepper has had 
a mixed performance, with a decline in exports and re-
strictions on access to markets due to post-harvest con-
tamination. However, the ECA index indicates its high 
competitiveness and the trend shows an increase over 
time. It is exported preserved and dried as a powder. For 
paprika pepper, competitiveness gas decreased over 

the period from 2012 to 2023 (Fig. 4). The product is 
exported preserved and ground. The main destinations 
are the USA, Mexico, Spain, Germany, and France.
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Source: compiled by the authors
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results, as a large part of Peru’s sugar production 
comes from this region (Flores  et al. ,  2022). Sugar 
has a positive RCA of 1.27, with positive ECA  >  ICA 
values, indicating a moderate comparative advan-
tage of its exports; both are positive, meaning that 
the country’s imports are important in internal trade. 
The trend of the ECA is increasing while that of the 
ICA is decreasing, although both exhibit fluctuations 
(Table 3, Fig. 5).

The RCA (Revealed Comparative Advantage) in-
dex for sugar was obtained by taking the difference 
between the ECA (Export Comparative Advantage) 
and ICA (Import Comparative Advantage) indices to 
determine whether the product has a revealed com-
parative advantage. Statistical information on sugar 
imports for the La Libertad region is not available, 
and the authors worked with data at the national 
level. This does not diminish the significance of the 

Export Comparative Advantage (ECA) of prod-
ucts by category. Figure 6 analyses the products by 
category: fruits and vegetables. In the period 2011-
023, La Libertad showed an increasing competitive 
performance in fruits but was more stable in vege-
tables. From 2012 to 2016, vegetable exports domi-
nated fruit exports; however, since 2019, fruits have 

Product ECA ICA RCA

Sugar 2.44 1.17 1.27

Table 3. ECA and ICA of sugar

Source: compiled by the authors based on Trade Map (n.d.)

Figure 5. ECA, ICA, and RCA of sugar (2011-2023)
Source: compiled by the authors
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overtaken vegetables. This performance is explained 
by the expansion of blueberry production and ex-
ports led by La Libertad, alongside higher exports of 
avocados, grapes, and mangoes, which significantly 
increased overall fruit exports. International trade 
in fresh fruits and vegetables has become increas-
ingly consolidated in recent decades in developed 
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Kingdom, Hong Kong, South Korea, China, Canada, 
Russia, and others (Duarte,  2019). For vegetables, 
the leading products were asparagus and paprika. As 
with fruits, the United States led the ranking in veg-
etables, followed by Spain, the Netherlands, France, 
and the United Kingdom, among others.

countries due to sustained growth in consumption, 
which is attributed to changes in dietary preferenc-
es for health and aesthetics. In fresh fruit, exports 
grew significantly, especially of avocados, grapes, 
mangoes, mandarins, and blueberries, to the Unit-
ed States, the Netherlands, Spain, Chile, the United 
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Competitiveness is then addressed in terms of 
the specialisation and productivity of the region and 
the country.

International Competitiveness, Specialisation, 
and Productivity. In La Libertad, the products with 
a strong comparative advantage discussed in the  

previous section  – fruits (blueberries, avocados), 
vegetables (asparagus), and sugar cane  – exhibit 
higher productivity than both Peru and several lead-
ing countries in the world. This is reflected in the 
position of Peru and La Libertad in the export rank-
ing (Table 4).

Crop Peru/ world La Libertad/Peru (%) The three most important exporting countries

Canned asparagus
Fresh asparagus

Avocados
Canned artichokes
Fresh blueberries

Fresh grapes
Fresh mangoes
Paprika pepper

Fresh watermelon
Sugar cane derivatives

2°
2°
3°
2°
2°
6°
6°
6°

38°
62°

43.2
n.d.
31.6
14.0
54.0
4.11
1.20
0,0
52.6
48.4

China (50%); Peru (36%); Netherlands (6%)
Mexico (34%); Peru (30%); USA (11%)

Mexico (50%); Netherlands (11%); Peru (10%)
China (41%); Peru (7%); Netherlands (6%)

Chile (19%); Peru (15%); Spain (13%)
Chile (14%); USA (12%); Italy (9%)

Mexico (15%); Vietnam (12%); Netherlands (11%)
China (39%); India (18%); Spain (18%)
Spain (22%); Mexico (15%); Iran (9%)

Brazil (16%); Thailand (10%); France (9%)

Table 4. Export ranking of the main crops

Source: compiled by the authors based on Trade Map (n.d.)

A region with high productivity is likely to be highly 
competitive due to its lower unit costs. This is clear-
ly the case in La Libertad; if factor specialisation is 
added to the production of these goods, international 
competitiveness will be guaranteed. The methodolo-
gy employed to estimate the competitiveness indices 
(ECA, ICA, RCA) is similar to that used by M. Anderson et 
al.  (2021), who determined the revealed competitive-
ness of Peru and South America in the production of 
rice and potatoes. J.  Heredia and J.  Huarachi  (2009)  

evaluated the RCA for the Lambayeque region of Peru, 
using a larger sample of agro-industrial products and 
the index values for competitive products were of a 
higher magnitude than those obtained in this research 
for La Libertad.

Determinants of the competitiveness of the region’s 
agro-exports. Once the competitiveness of La Liber-
tad has been measured, it is also necessary to identify 
the factors that have enabled this success, as well as 
those that have constrained it. A descriptive analysis is  
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conducted of the main components that have facil-
itated the export of products which have established 
themselves in the international market, using the 
qualitative model (Inga-Ávila, 2022) known as Porter’s 
Diamond. This considers: 1)  factor conditions, 2)  de-
mand conditions, 3) related industries, and 4) the struc-
ture and rivalry within the industries – attributes that 
constitute the system referred to by Porter  (1991) as 
the “Diamond”. Two additional variables complete the 
framework of the analysis: government influence and 
random or causal events. The competitiveness of the 
export sector depends significantly on the quality of 
logistics infrastructure and services (World Bank, 2016). 
In La Libertad, there are deficiencies in road infrastruc-
ture and in the cargo capacity of ports and airports, 
which do not meet the demands of exporters. Moreo-
ver, there is a shortage of skilled workers in the digital 
technologies necessary to compete successfully with 
foreign companies. The paralysis of the third phase of 
the Chavimochic irrigation project is hindering the in-
corporation of 20,000 new hectares of crops and the 
enhancement of irrigation for the 50,000 hectares al-
ready under cultivation (SPCH,  2023). If these factors 
were strengthened, the productivity potential of the La 
Libertad region would be greater, and its competitive-
ness would be sustainable over time.

In summary, the analysis of the ECA indices from 
2011 to 2023 reveals that La Libertad’s agricultural 
exports exhibit notable competitive advantages. Both 
blueberries and avocados stand out with high ECA val-
ues, reflecting strong international competitiveness. 
Vegetables such as asparagus and paprika also demon-
strate robust advantages, while watermelon and arti-
chokes have weaker comparative positions. The trend 
analysis indicates that blueberries, avocados, grapes, 
and mandarins have generally become more compet-
itive over the period, whereas mangoes, watermelons, 
and certain vegetables have seen a decline. The RCA in-
dex for sugar indicates a moderate competitive stance, 
with challenges in balancing exports and imports. 
Despite these competitive strengths, La Libertad fac-
es significant obstacles, including infrastructure ineffi-
ciencies and logistical issues, which impact its overall 
competitiveness. These findings underscore the region’s 
potential and highlight areas where improvements are 
necessary to sustain and enhance its agro-export sector.

The efficiency and simplicity of calculating the com-
petitiveness indices (ECA, ICA, and RCA) for La Libertad 
in its agro-exports reflect the findings of S. Gariballa et 
al. (2023), who obtained these indices for rice and pota-
toes from Peru and South America and found that they 
were not competitive in these products. Likewise, the 
competitiveness of Peruvian agricultural products was 
also evaluated by D.A. Escalante et al. (2023), who com-
pared the competitiveness of blueberries, grapes, avo-
cados, coffee, and asparagus with products from other 
Latin American countries during the period 2010-2019, 

analysing two categories: the degree of specialisation 
and the degree of competitiveness using the competi-
tiveness matrix. They found a high degree of special-
isation in Peruvian blueberries, grapes, and avocados; 
coffee and asparagus were the least competitive. Peru’s 
competitive potential in blueberries was confirmed by 
C. Aggio et al. (2022) through a case study on blueberry 
producers in Argentina, which revealed that their strat-
egy, based on achieving high prices out of season, was 
less efficient than that of Peruvian blueberry exporters. 
The study agrees with the findings of J.C. Montes Nin-
aquispe  et al.  (2024) regarding the high competitive-
ness of Peru in blueberries. Regarding the importance of 
institutional factors, the findings of the research on the 
competitiveness of La Libertad align with those of H.-
P. Feng et al. (2023), which indicated that membership 
in the European Union (28 members) positively impact-
ed the economic development and competitiveness of 
all Union members. In contrast, C.E. Ospina et al. (2023) 
found that the Hass avocado system in Cauca improves 
its competitiveness through technological support 
driven by institutions and international cooperation, 
which favours producers’ access to export markets.

In the specific case of rare earth industries, A. Thi-
beault et al. (2023) point out that competitiveness is the 
fundamental framework for achieving the development 
of any industry and highlight the role of government 
in strengthening it, in line with Porter’s thinking: in-
formation, incentives, competitive pressures, access to 
firms, institutions, infrastructure, knowledge resources, 
and management skills contribute to increasing com-
petitiveness indicators. Each region has different com-
parative advantages due to climate, access to resources, 
technology, innovation, agricultural practices, and other 
factors. Competitiveness implies the efficiency of pro-
duction, logistics management, and factors external to 
the firm, and it changes over time as it depends on the 
internal and external conditions in which firms operate 
(De & Singh, 2022).

C.E. Ospina et al.  (2023) assess the avocado value 
chain in Valle del Cauca (Colombia), taking into account 
biophysical, social, economic, and technological factors. 
They found that the Hass avocado system in Cauca is 
heterogeneous and dispersed, with varying degrees of 
modernisation and articulation with markets. Moreover, 
technological progress is driven by institutions and in-
ternational cooperation, which promotes access to ex-
port markets for small and medium-sized producers. To 
ensure the sustainability of an agro-export sector that 
is well positioned in the world market, it is necessary 
to understand its level of competitiveness, monitor its 
performance over time, and reduce the obstacles that 
hinder its improvement. J.  Hancco  (2022) found that 
strategic business management significantly impacts 
the competitiveness of 127 micro and small agro-ex-
port firms in Tacna, Peru. R.  Ramos-Sandoval  (2019) 
points out that the small size of Peruvian agribusinesses  
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could hinder their internationalisation by preventing 
them from achieving economies of scale and adopting 
technological innovations. On the other hand, recent 
popular protests against agro-exporters, alleging wage 
and labour productivity inequality in the sector (Castil-
lo, 2021), align with the issues identified 30 years ago 
by M. Carter and D. Mesbah (1993), who found a link be-
tween agricultural export growth, land concentration, 
and labour instability.

M.  Mills-Novoa  (2020) critically points out that 
agricultural and water policies since 2009 have real-
located water to agro-export companies. It should be 
noted that agro-export crops generate a growing water 
footprint. In this context, X. Esteve-Llorens et al. (2022) 
observe that Peru exploits abundant groundwater for 
avocados and asparagus, but high-tech irrigation sys-
tems minimise water use, and low pesticide mobility 
prevents the degradation of natural water bodies. To 
alleviate the water deficit, desalination of seawater is a 
strategy employed in Greece (Panagopoulos & Gianni-
ka, 2023; Harati et al., 2023). This could provide more 
water for agricultural irrigation, which could alleviate 
the water shortage in many areas of Peru, such as La 
Libertad. However, this could be further addressed 
through irrigation projects, which, although expen-
sive, can be implemented over many years, as demon-
strated by the Chavimochic project (SPCH, 2023). The 
Chavimochic project began in 1988 to harness the wa-
ters of the Santa River to meet the irrigation needs of 
144,000 hectares in the Chao, Virú, Moche, and Chica-
ma valleys. After the completion of the first and sec-
ond phases, the irrigation of 28,000 hectares has been 
improved, and 46,665 hectares will be included in the 
Chao, Virú, and Moche valleys.

E.  Roszko-Wójtowicz and M.  Grzelak  (2020) used 
macroeconomic variables to rank European Union (EU) 
member states by competitiveness and found that 
membership in the EU (28 members) had a positive 
impact on economic development and competitiveness 
in both the EU-13 (more developed) and the EU-15 
(less developed) countries. Measuring competitive per-
formance using comparative advantage indices from 
international trade is a practical way of determining 
whether a country or region has comparative advantag-
es. P. Crupi et al. (2021) point out that competitiveness 
is measured by taking into account prices, exchange 
rates, production, financial, fiscal, and transport costs 
using the Export Competitive Advantage (ECA), Import 
Competitive Advantage (ICA), and Revealed Competitive 
Advantage (RCA). Y. Bahta (2021) evaluated South Afri-
ca’s agri-food competitiveness with the RCA, the Lafay 
Index (LI), the Export Diversification Index (EDI), the 
Main Export Category (MEC), the Hirschman Index (HI), 
and the influence of factors using regression analysis. 
C. Aggio  et al.  (2022) used a case study of the blue-
berry agrosystem to assess Argentina’s competitiveness 
in this product and found that its strategy, based on 

achieving high prices out of season, was less efficient 
than that of blueberry exporters from Peru. Z. Tamar and 
A. López (2022) found that Mexico has RCA in 15 of the 
37 major agricultural products of Mexico, the US, and 
Canada, from the period 1990-2017, with per capita 
income, total population, rural population, arable land, 
and agricultural capital as significant factors. D.A. Es-
calante  et al.  (2023) compared the competitiveness 
of the five main Peruvian products with similar prod-
ucts from other Latin American countries in the peri-
od 2010-2019, analysing two categories: the degree of 
specialisation and the degree of competitiveness using 
the competitiveness matrix. They found a high degree 
of specialisation in Peruvian blueberries, grapes, and 
avocados; coffee and asparagus were the least com-
petitive. J.C.  Montes Ninaquispe  et al.  (2024) applied 
a quantitative approach to evaluate the sustainability 
and competitiveness of Peru’s blueberry exports. They 
calculated the Herfindahl-Hirschman Index (HHI) and 
the Balassa RCA index. They found very high growth in 
the United States (115% annually) and robust growth in 
the Netherlands and the United Kingdom. However, the 
HHI showed great dependence on the United States. 
The RCA indicated that Peru is competitive in blueber-
ries compared to the United States (values ranging from 
0.09 to 0.55 during the study period).  In summary, the 
literature identifies competitive advantages for Peru in 
Peruvian agricultural products, and this is confirmed by 
the present work for the region of La Libertad, using a 
simple and research-friendly methodology such as that 
of revealed comparative advantages.

CONCLUSIONS
The competitiveness indicators show that La Libertad’s 
agricultural exports have comparative advantages and 
that specialisation is advantageous. The most competi-
tive fruits are blueberries and avocados, and in vegeta-
bles, the most competitive are asparagus, artichoke, and 
paprika, which have the highest ECA indices. The least 
competitive fruits are mango, tangerine, grape, and wa-
termelon, while for vegetables, the least competitive is 
piquillo pepper. The evolution of the competitiveness 
indices shows that blueberries, avocados, grapes, and 
mandarins have become more competitive over the pe-
riod, while mangoes, watermelons and all vegetables 
except piquillo peppers have become less competitive. 
The RCA for sugar shows that it is weakly competitive, 
with a positive net value very close to zero, indicating 
that exports are moderately competitive but imports 
are also competitive in the domestic market. The com-
petitiveness indices for exports and imports increase 
over the period studied, although the competitiveness 
of imports tends to increase faster than that of exports. 
In general, La Libertad is competitive in the fruit and 
vegetable trade because it has developed competitive 
advantages based on regional comparative advantag-
es. However, there are still factors that affect business 



Soriano-Colchado et al.

Scientific Horizons, 2024, Vol. 27, No. 9

131

REFERENCES
[1] Aggio, C., Milesi, D., Verre, V., Zanazzi, L., & Lengyel, M. (2022). Rise and fall (and recovery?) of the blueberry 

business in Argentina: An analysis of private and public-private strategies. Journal of Agribusiness in Developing 
and Emerging Economies, 12(4), 584-603. doi: 10.1108/JADEE-10-2021-0270.

[2] Anderson, M., Gómez, R., Diez, R., & Linares, A. (2021). Competitiveness of Peru and South America in the 
production of rice (Oryza sativa) and potato (Solanum tuberosum). Scientific Annals, 82(1), 11-21. doi: 10.21704/
ac.v82i1.1737.

[3] Babacan, M. (2018). Beyond planning and liberalization: Foreign trade and industrial development in Turkey. 
In Turkish economy (pp. 355-384). Cham: Palgrave Macmillan. doi: 10.1007/978-3-319-70380-0_16.

[4] Bahta, Y.T. (2021). Competitiveness of South Africa’s agri-food commodities. AIMS Agriculture and Food, 6(4), 
945-968. doi: 10.3934/agrfood.2021057.

[5] Ballena, V. (2019). Evolution of foreign trade by customs according to primary production in Peru, 2005-2015. 
Regional and Sectoral Economic Studies, 19(1), 77-107.

[6] Cáceres Candia, D.P., Risco Mendoza, A., Quiroz-Delgado, P.E., & Apaza-Tapia, W.E. (2021). Control of Botrytis 
cinerea Pers. in ‘Okitsu’ Satsuma mandarin by biological and chemical fungicides in Huaura, Peru. Peruvian 
Journal of Agronomy, 5(1), 18-24. doi: 10.21704/pja.v5i1.1760.

[7] Carter, M.R., & Mesbah, D. (1993). Can land market reform mitigate the exclusionary aspects of rapid agro-
export growth? World Development, 21(7), 1085-1100. doi: 10.1016/0305-750X(93)90001-P.

[8] Castillo, L.P. (2021). Situation of the agro-export and agro-industrial sector and the new law on the agricultural 
labour regime. Peru: Institute for Trade Union Studies.

[9] Central Reserve Bank of Peru (CRBP). (2022). Retrieved from https://www.bcrp.gob.pe/en.
[10] Crupi, P., Faienza, M.F., Naeem, M.Y., Corvo, F., Clodoveo, M.L., & Muraglia, M. (2023). Overview of the potential 

beneficial effects of carotenoids on consumer health and well being. Antioxidants, 12(5), article number 1069. 
doi: 10.3390/antiox12051069.

[11] De, A., & Singh, S.P. (2022). Analysis of competitiveness in agri-supply chain logistics outsourcing: A B2B 
contractual framework. Sustainability, 14(11), article number 6866. doi: 10.3390/su14116866.

[12] Duarte, O. (2019). Analysis of the various factors affecting productivity in fruit growing: The case of Peru. Chile: 
Cieplan.

[13] Escalante, D.A., Olivera, J.M., Miranda, M.R., & Venegas, P.B. (2023). Peruvian agro-export sector: A competitiveness 
study on their main products in the period 2010-2019. Journal Globalization, Competitiveness and Governability, 
17(2), 34-50. doi: 10.58416/GCG.2023.V17.N2.01.

[14] Esteve-Llorens, X., Ita-Nagy, D., Parodi, E., Gonzales-García, S., Moreira, M.T., Feijoo, G., & Vázquez-Rowe, I. (2022). 
Environmental footprint of critical agro-export products in the Peruvian hyper-arid coast: A case study for 
green asparagus and avocado. Science of the Total Environment, 818, article number 151686. doi: 10.1016/j.
scitotenv.2021.151686.

[15] Feng, H.-P., Yu, P.-C., Huang, S.-H., Huang, Y.-C., Chen, C.F., Sun, C.-A., Wang, B.L., Chien, W., & Chiang, C.-H. (2023). 
The benefit of vegetarian diets for reducing blood pressure in Taiwan: A historically prospective cohort study. 
Journal of Health, Population and Nutrition, 42, article number 41. doi: 10.1186/s41043-023-00377-3.

[16] Flores, S.R., Pérez-Delgado, O., Naveda-Renny, N., Benites, S.M., De La Cruz–Noriega, M., & Narciso, D.A.D. (2022). 
Generation of bioelectricity using molasses as fuel in microbial fuel cells. Environmental Research, Engineering 
and Management, 78(2), 19-27. doi: 10.5755/j01.erem.78.2.30668.

[17] Fresh Fruit Report. (2021). Retrieved from https://preciso.pe/proyecto/fresh-fruit-fresh-report/.

logistics and increase the cost of products: the inef-
ficiency and lack of capacity of the regional port and 
airport infrastructure, customs inefficiency, poor local 
road infrastructure, a lack of skilled workers in digital 
technologies, and the failure to complete the Chavimo-
chic Special Project, which would integrate agricultural 
land and improve land irrigation.
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Анотація. Зростання світового попиту на високовартісні сільськогосподарські продукти підкреслює 
необхідність розуміння конкурентоспроможності регіонального експорту. Мета полягала в тому, щоб 
оцінити порівняльні переваги La Libertad в експорті сільськогосподарської продукції за період 2011-2023 
років. Використовуючи індекси виявленої порівняльної переваги (RCA), порівняльної переваги експорту 
(ECA), порівняльної переваги імпорту (ICA) і діаманта Портера, було досліджено показники регіону та 
детермінанти конкурентоспроможності в 11 ключових експортних продуктах, включаючи такі фрукти, як 
чорниця, авокадо, виноград і овочі, такі як спаржа та перець пікільо. Аналіз показує сильні ECA для фруктів і 
овочів, зі значеннями в діапазоні від 1,56 до 7,08, і життєздатну спеціалізацію на тростинному цукрі (RCA 1,28). 
Отримані дані показали, що більшість із цих продуктів мають значні або помірні порівняльні переваги на 
міжнародних ринках, причому такі продукти, як чорниця та авокадо, є лідерами за конкурентоспроможністю. 
Однак певні проблеми залишаються, зокрема потреба в стратегічному управлінні бізнесом і технологічних 
інноваціях для підтримки та підвищення конкурентоспроможності сектора. Дослідження підкреслює 
важливість постійного моніторингу та адаптації для забезпечення стійкості та зростання агроекспортного 
сектору Перу, а результати пропонують цінну інформацію для політиків і регіональних планувальників для 
підвищення експортного потенціалу сільськогосподарської продукції Ла Лібертад

Ключові слова: діамант Портера; фрукти та овочі; виявлені порівняльні переваги
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