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Abstract: Concentrated apple juice (AJC) is a globally traded commodity, with major
producers such as China, Poland, and the United States supplying AJC to markets world-
wide. The aim of this article is to determine the competitive position of the main global
exporters of concentrated apple juice. It also seeks to analyze changes in their positions
over the period from 2005 to 2023. Assessing competitive position is important for several
economic and business reasons, including identifying leading exporters and recognizing
both growing and declining markets. The competitive position was measured using Market
Share (MS) indicators, Gross and Net Export Orientation indicators (Eg, Epet), and the
Revealed Comparative Advantage (RCA) index. The results reveal significant structural
shifts in global AJC trade. Most notably, China’s declining competitiveness, reflected
across all indicators, led to its loss of market leadership. This raises questions about the
reasons for this decline and whether it presents opportunities for other exporters. This
signals a broader reconfiguration in the global AJC supply chain, driven in part by do-
mestic economic changes, such as rising consumption and decreasing export orientation.
Simultaneously, other countries, particularly in Eastern Europe, show varying degrees of
competitive growth, with Moldova and Ukraine emerging as key players. These trends
suggest a diversification of supply sources and a more fragmented competitive landscape.
Although national differences persist, the analysis indicates that structural and economic
transformations, rather than short-term price signals, are driving the evolving global com-
petitiveness in the AJC market. The observed weak correlations between prior-year apple
prices and RCA confirm that broader market and policy factors play a more decisive role.

Keywords: competitiveness; competitive position; apple juice concentrate (AJC); AJC
export; comparative advantages

1. Introduction

The agri-food sector, similarly to other sectors of the economy, experiences the impact
of globalization and trade liberalization processes. These processes have a significant
impact on the export possibilities of individual countries and are crucial for shaping the
supply and demand balance of internal markets. Eventually they influence the economic
situation of particular sectors [1,2]. The fruit juice industry contributes billions of dollars
to the global economy through production, sales, and exports. Many countries export
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fruit juices, earning foreign exchange and boosting their trade balance. According to
Comtrade [3], the total value of the export of fruit and nut juices (CN 2009) increased from
a USD 11.2 billion average in 2005-2007 (by 42.9%) to an average of USD 16.1 billion in
2021-2023. In these periods the value of concentrated apple juices rose from USD 2.1 to
USD 2.6, and the share of AJC in this product group dropped from 18.9% to 16.2%. Even
with the drop observed, the significance of concentrated apple juice remains high and
important from an economic point of view. Hence, it seems to be important to conduct a
competitive analysis that provides insight into the overall market dynamics, competitive
landscape, and factors influencing the industry’s success.

Competitiveness is one of the most frequently used terms in international economics,
but understanding its essence remains a challenge in research due to the multitude of
definitions and the various levels of competitiveness analysis. Despite its popularity, inter-
national competitiveness is described as the most misunderstood concept in economics [4,5].
Competitiveness has most often been viewed from two different perspectives: micro (firm)
and macro (nation) [6]. However, six levels of analysis are often mentioned: global (world),
regional (regions), macro, meso (sector), micro, and micro-micro (individual consumers) [7].
The meso level examines parts of the economy at the industry and sector levels [8]. Al-
though the concept has evolved, a universally accepted definition of competitiveness or a
comprehensive index for measuring it has not been established [9].

Competitiveness is relative and requires comparisons with other entities at the same
levels of analysis [10,11]. It is also a multidimensional category that is often interpreted
based on various economic theories [12-15]. There are several theories explaining the
sources of competitiveness in the export of agricultural and industrial products, includ-
ing the Theory of Comparative Advantage (Ricardo), the Resource Endowment Theory
(Heckscher—Ohlin-Samuelson), and the Theory of International Trade (Krugman) [16].
According to the Heckscher—Ohlin-Samuelson theory, countries export goods whose pro-
duction utilizes factors of production that are more readily available [17,18], while David
Ricardo’s theory of comparative advantage assumes that goods with a lower opportunity
cost of production are exported [19]. Competitiveness, as understood by Krugman, is
influenced by a larger number of factors, including technology and market structure and
its concentration, as well as product differentiation [20,21].

Analyses of concentrated apple juice (AJC) export competitiveness can be classified at
the meso level. A comprehensive approach to factors affecting competitiveness becomes
even more challenging when it is applied to specific sectors of the economy [22]. Ap-
plying the same methods to measure competitiveness at all levels of analysis can lead to
complications due to an oversimplification of the phenomenon [23]. At the meso level,
competitiveness is most often measured by a country’s export performance [10]. The
definitions of competitiveness at this level also refer to many aspects. Competitiveness
at the meso level is considered to be an efficient sector that satisfies domestic and foreign
demand, generating revenue from exports to cover necessary import expenses while main-
taining socially acceptable levels of production, employment, and exchange rates [24]. The
competitiveness of the food sector has been more simply defined as the ability of domestic
producers to position themselves in foreign markets and increase exports [25].

The international competitiveness of the food sector is determined by many fac-
tors [26,27]. These can include the concentration of means of production, advantages in
productivity and efficiency, lower labor costs and prices and innovations [15], agricultural
technology and farmers’ skill [28], agricultural infrastructure [29], and the quality of the
resources used in production (land, water, climate). External factors influencing competi-
tiveness include global demand, consumer preferences, and conditions in the international
market [30]. In the pro-environmental global market, factors such as natural resource
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management and adaptation to climate change are becoming increasingly significant for
competitiveness [31]. The importance of political actions that can affect the competitiveness
of agricultural markets was also highlighted [32-35]. International competitiveness is also
influenced by political or armed conflicts [36,37] causing disruptions in the food supply
chain [38]. Some factors affecting competitiveness can be controlled by agri-food producers
(size, product specialization, intensity of production factors), while others cannot (climatic
conditions, government interventions, consumer demand) [27].

In this study, international competitiveness at the meso level is operationalized as
a sector’s ability to maintain and expand its position in foreign markets by efficiently
meeting global demand, generating export revenue sufficient to support import needs, and
sustaining socially acceptable levels of production.

The Revealed Comparative Advantage (RCA) index is a recognized and widely used
measure of a country’s export competitiveness (competitive position) [39]. It measures
comparative advantages in sectors, commodity groups, or service categories [40], based
on trade data [41]. It is the most frequently used measure of competitiveness [42—44]. A
frequently highlighted drawback of the RCA is that it does not account for the effects of
agricultural policy and exhibits asymmetric values [45,46]. Frequently used indicators of
the competitive position in the export of food products include trade balance, share in
the world exports, the import penetration ratio, the export orientation index, the import
coverage ratio, modifications of the RCA, The Grubel-Lloyd index, and others [47-49].

Despite the dynamic structural changes occurring in economies, such as the growing
importance of the service sector and high technologies, the food industry is, and will
remain, a strategic sector. This is due to its role in meeting basic human needs for food
and, at the national level, ensuring food security [15,50-53]. Food security in countries
has gained importance due to the COVID-19 pandemic and subsequently the Russian
aggression in Ukraine [54,55]. The COVID-19 pandemic had both negative and positive
effects on the fruit juice industry. Certain areas, such as logistics and supply chains, were
significantly impacted, but the industry as a whole was not severely affected [56]. The war
in Ukraine had similarly ambiguous effects. For suppliers from some countries it posed
difficulties, while for others, it created opportunities for increased sales. Regardless of
ongoing non-economic changes in the world, economic policy remains important not only
in relation to agribusiness but also to the broader economy. Governments may provide
dedicated funds to support innovation activities in production, as well as investments in
research and development (R&D), which can contribute to improving productivity [57].

Apples are a perishable product and it is impossible to store the entire harvest; there-
fore processing them into juice is a way of managing production [58]. Apple juice con-
centrate is a product obtained from apples by removing the water—usually through
evaporation—which facilitates and reduces the costs of transportation and storage [8].
It is used in the production of drinking juices. Apple juice is the second most frequently
consumed juice in the world [59]. An increase in the consumption of juices at the expense
of carbonated drinks is being observed, which is caused by the greater demand for healthy
food [60]. The consumption of fruits and juices is an important part of a healthy diet
and also brings health benefits [61]. Fruits and juices contain vitamins (A, C, E), pectin,
selenium [62], and antioxidants [63]. Although juices contain a lot of sugar, of which con-
sumption has tripled over the last five decades, the effects of natural sugars are nonetheless
more beneficial compared to refined sugars, which can contribute to health problems [64].
Apple juice has a positive effect on gut microbiota [65], has a protective effect on the
cardiovascular system [66], and improves overall health [62].

Studies on the competitiveness of AJC are not among the most common analyses.
However, it is possible to find scientific reports on this topic, primarily from researchers in
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countries that play a significant role among exporters. The competitive position of AJC has
been studied using measures based on the export performance of countries. It has been
shown, using the RCA indicator and the share in global exports, that from 2005 to 2009
exports from China exhibited the highest comparative advantage as well as the highest
and increasing share in global exports from 2003 to 2009. During this time, the position
of China’s main competitor—Poland—was declining [67]. Competitiveness analyses of
exports using the RCA indicator were also conducted for the years 2002-2014. It was also
demonstrated using the RCA indicator that from 2002 to 2014, AJC exports from China had
the greatest comparative advantages, and high comparative advantages characterized ex-
ports from Poland, Hungary, Chile, Ukraine, Turkey, and Moldova [68]. Among European
countries, Poland had the highest market share, but exports from Hungary had a higher
comparative advantage. The USA and European Union countries used trade barriers to hin-
der the influx of Chinese AJC. This made it possible to export within the EU, leading to the
growth of the sector in Poland [69]. By examining the competitive position using measures
such as trade balance, share in global exports, and RCA from 2004 to 2015, it was shown
that AJC exports from Poland were competitive. Poland exhibited an average-to-strong
comparative advantage in AJC exports, while China showed a strong advantage. However,
the strongest comparative advantage was noted for Moldova and Ukraine [70]. The factors
influencing the competitiveness of Polish AJC exports, measured by the RCA index, in the
years 2005-2017 were also analyzed. The impact of the exchange rate (EUR/PLN) and the
selling prices of AJC on the RCA index was demonstrated. Analyzing competitiveness
using the market share in world export and export orientation indices from 2007 to 2022
revealed that the competitive position of AJC exports from Poland, measured by share
in world export, increased. However, the export orientation index decreased in the years
2019-2021 compared to 2007-2010 [8].

In recent years, researchers have also focused on the environmental impact of apple
and juice production. It has been indicated that it is potentially emission and energy-
intensive due to the high use of plant-protection products in the cultivation process and
energy in processing [71,72]. The use of plant-protection products is a matter of the
production technology applied and, as a result, affects the quantity and quality of the yields
obtained. Reduction is potentially possible. In the case of AJC production, modifications
that reduce environmental pressure are also likely to occur [68].

The analysis of the concentrated juice market is important. A significant portion
of AJC production is exported, as apple juice is one of the most popular drinking juices
worldwide [73] and apple production is geographically limited due to natural conditions.
Certain countries have become specialized in its production. Therefore, competitiveness
analyses of the export of this product are crucial for the economies of both producers
and importers.

The aim of the study was to determine the competitive position of concentrated
juice exporters and its changes from 2005—the first whole year of Polish (one of the most
important apple juice exporters) full-fledged membership in the EU—to 2023—the most
recent year for which data was available at the time of writing.

In order to validate the observed patterns and relationships between different com-
petitiveness measures, correlations between individual competitiveness measures were
examined. The correlation between AJC export prices and farm-gate apple prices was
examined, as well. The analysis was also carried out in relation to GDP per capita of
individual countries included in the article. The purpose was to assess the impact of im-
proving the level of economic development of the country on the level of competitiveness
measurements of AJC. This activity was carried out with the aim of capturing existing
regularities that can be used to forecast changes in international trade.
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The article poses the following research questions.

How has the export competitiveness of AJC from countries with the largest share in
global exports evolved between 2005 and 20237

Are the results of different measures of export competitiveness correlated with
one another?

Is the level of GDP associated with the competitive position in AJC exports?

There are many works on the biological and technical aspects of the production of
apple juice concentrate, but it is difficult to point to a current study in the field of competi-
tiveness at the international level. Meanwhile, the assessment of export competitiveness,
especially in relation to the determination of comparative advantages, is a valuable scientific
contribution with wide application potential.

2. Materials and Methods

The data was sourced from The United Nations Comtrade database (UN Comtrade)
and the Food and Agriculture Organization of the United Nations (FAOSTAT). The research
period covered the years 2005-2023. Trade data was available up to 2023, while apple
production data was available up to 2022. The competitive position was determined by
three indicators: the share in global exports, gross and net export orientation indices, and
the RCA index. Among the numerous indicators of competitiveness, the selected ones were
chosen because they represent distinct approaches to measuring a competitive position. The
Market Share (MS) is a straightforward metric that reflects the importance of a country’s
exports, yet it does not account for the country’s potential in terms of size or competitive
advantages. Export orientation indicators relate the volume of a country’s apple juice
exports to its domestic apple production, thereby providing insight into the significance of
this product’s export for the sector. The RCA (Revealed Comparative Advantage) index, in
turn, compares a country’s exports of apple juice to its exports of other products, relative
to the same proportions on the global market. This offers the opportunity to examine
competitiveness from three different perspectives.

The competitive position of AJC exports from the countries that are the largest suppli-
ers of this product was measured using several indicators. These indicators include the
Market Share (MS) index, the Gross and Net Export Orientation indices, and the Revealed
Comparative Advantage (RCA) index.

Market Share (MS) is
Xic

iw

MS = x 100%

Xj—is the export of product i from country ¢, and
Xy is the aggregated export of product i in the world or a group of countries.

An increase in MS is associated with an improvement in competitive position [48,74].
This indicator is often used to determine competitive position. Regarding agricultural
products, it is important to be aware that export volumes can depend on yields, which are
influenced by external factors (e.g., weather conditions) [49].

Gross and Net Export Orientation indices are

Egr = E"Cpixw X 100%, Enet = E"Cpixw x 100%
je Je
Eg, is the percentage of domestic apple production exported in the form of AJC from
country c,
Eet is the percentage of domestic apple production exported in the form of AJC, which was
produced from domestically sourced raw material from country c,
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Ey is the gross export volume of AJC from country ¢, and
Ejc is the net export volume of AJC from country c.

W is the conversion coefficient and

P; is the apple harvest in country c.

The coefficient W represents how many kilograms of apples are required to produce
one kilogram of apple juice concentrate (AJC). In studies, a coefficient of 7 is typically
assumed. However, in practice, it can range from 6.5 to 8.6 kg, depending on the quality of
the raw material [75]. An increasing export orientation ratio indicates growing competi-
tiveness, as domestically produced goods find buyers abroad [5]. However, gross export
orientation may overstate actual competitiveness when products are re-exported or rely
heavily on imported components. In contrast, the net export orientation indicator offers
a more accurate measure of the domestic sector’s true contribution to foreign trade. The
Revealed Comparative Advantage (RCA) index is

Xic . Xjc

CA = :
Xiw ij

Xjc is the export of product group j from country ¢, and
Xjw is the export of product group j in the world.

The indicator measures the comparative advantage of a country. It was developed in
1965 and Balassa is considered its creator [76]. The literature contains numerous scientific
papers in which the RCA indicator has been applied. The Revealed Comparative Advantage
(RCA) index has been particularly widely applied in studies of the agricultural sector [77].
A higher RCA value indicates greater international competitiveness of a country’s product.
The accepted range of values allows for the classification of countries according to their
level of comparative advantage:

0 < RCA < 1: no comparative advantage;
1 < RCA < 2: weak comparative advantage;
2 < RCA < 4: moderate comparative advantage;

RCA > 4: strong comparative advantage [78].

The selection of the indicators used in this study was based on their effectiveness
in capturing different dimensions of a country’s competitive position in international
trade. The Market Share (MS) Index, which measures the proportion of a country’s exports
relative to total world exports in a specific sector, normalizes export performance—unlike
absolute export values—thus allowing for cross-country comparisons that are independent
of economic size [79-81].

The Gross and Net Export Orientation Indices evaluate the degree of export depen-
dence and the balance between exports and domestic sales. Compared to simple export
ratios, these indices take into account both production and trade balance, offering a more
nuanced perspective on trade dependence [80,82,83].

The RCA Index measures whether a country has a comparative advantage in a specific
product or sector by comparing its export share in that product to the global export
share. It is a widely used indicator in trade economics for assessing competitive strengths,
as it focuses on actual trade flows, making it especially relevant for evaluating global
competitiveness. However, the RCA has certain limitations. It is a descriptive rather than
predictive measure. It considers only export performance, omitting import competition
and domestic demand. Additionally, the index is sensitive to trade policies and external
market distortions [84].

Taken together, the indicators used in this paper measure both absolute and relative
competitiveness, trade orientation, and comparative advantage, providing a comprehen-
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sive and multi-dimensional evaluation. Unlike raw export figures, these indicators adjust
for global trade dynamics, enabling more meaningful cross-country and cross-sector com-
parisons. Their widespread use in economic research and policy analysis also ensures that
the results are both robust and interpretable.

To explore the relationships between the selected competitiveness indicators and
economic development measures, the Pearson linear correlation method was applied. This
approach made it possible to assess the strength and direction of the associations between
variables such as Export Share, Gross/Net Export Orientation, Revealed Comparative
Advantage (RCA), Farm Gate Prices from the previous year (n — 1), and GDP per capita.
The correlation coefficients were interpreted based on commonly accepted thresholds
in the literature, distinguishing between no, weak, moderate, strong, and very strong
correlations [85,86].

The article presents export volumes of the leading countries, followed by an assess-
ment of the competitive position of each major exporter. The research section concludes
with a correlation analysis of the selected indicators.

Data analysis and hypothesis testing in this study were carried out using SPSS version 25.

3. Results and Discussion
3.1. The Main Exporters

The global export volume of AJC decreased between 2005 and 2023. On average,
the sales volume decline was 20,000 tons per year, assuming a linear trend function. In
individual years, export fluctuations were significant, ranging from 3% to 18% year over
year. The export volume is determined by the supply and demand for AJC. The export
quantity is strongly correlated with AJC production [87]. In years of lower harvests, lower-
quality apples and apples from orchards typically geared towards processing are used for
production. In seasons with higher yields, apples that cannot be sold in the fresh market
are also used for processing [49,88]. Therefore, lower harvests translate into reduced export
capabilities. The variability of exports from individual countries was even greater (up to
165 pp) for smaller exporters within the group of the world’s main suppliers.

Table 1 presents the countries that were the largest global exporters of AJC in recent
years, ranked by sales volume in 2023. In 2023, these countries accounted for 91% of global
AJC exports (Table 1). The largest exporters are currently enterprises from China, Poland,
Turkey, and Ukraine, which accounted for 63% of the export volume in 2023. Throughout
the study period, more than half of the export exchange came from the countries that are
the largest global suppliers. Among these countries, the significance of China in terms of
export volume has decreased, while that of Poland, Turkey, and Ukraine has increased. The
research analyzed primarily those countries that are net exporters of AJC (like Moldova
or Hungary).

Table 1. Export volume in selected countries (thousand tons). China’s export competitiveness

measures.

Country/Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

World 1758 1615 1858 1542 1633 1690 1430 1473 1583 1490 1544 1333 1569 1513 1462 1260 1407 1520 1261
China 647 672 1031 684 795 784 609 587 598 456 474 401 655 558 386 420 419 399 268
Poland 203 207 145 208 208 191 165 233 263 259 286 286 215 241 349 209 227 314 273
Turkey 55 40 40 20 35 59 53 38 59 68 71 66 87 95 112 136 201 197 167
Ukraine N/A N/A N/A 25 44 57 30 79 111 99 100 56 60 65 102 51 63 124 91
Austria 104 78 75 82 80 88 77 64 74 73 74 74 67 70 78 57 61 59 50
Chile 60 66 36 38 38 38 55 58 54 85 72 63 60 59 41 42 75 45 49
Rep. of Moldova 25 11 20 9 23 23 20 20 39 40 40 35 41 35 58 46 42 57 49
USA 15 19 17 10 10 16 23 13 13 19 21 18 21 21 22 19 32 37 28
Hungary 51 38 31 46 57 41 33 49 51 60 47 45 54 48 42 33 43 41 35
Spain 31 37 29 25 22 36 38 32 19 21 19 14 22 17 18 23 20 28 33

Ttaly 54 45 51 40 54 57 54 47 26 41 36 36 40 30 37 34 25 33 28
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The largest decrease in exports was from China, averaging 26 thousand tons annually.
In the peak year of 2007, China exported over 1 million tons of AJC, while in 2023 only
268 thousand tons were exported, causing China’s export volume to no longer be the
highest for the first time in history. This is due to the growth of domestic consumption of
apples in China, as well as a gradual reduction in apple acreage across China observed
in recent years. This upward trend aligns with the growing demand for healthy food
options among China’s expanding middle class. While fresh apples remain the primary
choice, there is a notable rise in the consumption of processed apple products, such as juice
and dried fruit [81]. Evidence of changes in consumption habits is provided by previous
studies. These studies have observed not only an increase in domestic consumption in
China but also the adoption of Western habits, including juice consumption [89-93]. When
considering export volumes, it is important to recognize that China’s production potential
significantly exceeds that of the other countries analyzed.

In 2023, larger shipments came from Poland (273 thousand tons). Throughout the
study period, an upward trend in exports was observed for Poland and Turkey. The
increase was stronger for Turkey (an average of 8.4 thousand tons annually) than for
Poland (5.7 thousand tons). An upward trend in exports was also observed for Ukraine
and Moldova and the trend was insignificant in the USA, while a downward trend was
noted in Austria. The export quantities from Chile, Hungary, and Spain were relatively
stable and low compared to the largest exporters.

Throughout the entire period, the USA has been a net importer of concentrated apple
juice (AJC) with imports significantly exceeding exports. The USA imported from countries
with lower production costs. Initially, most of the volume came from China, while in recent
years the main suppliers have been Turkey, China, Poland, Chile, and Ukraine [94]. The
production of concentrated apple juice (AJC) in the USA has been declining for decades,
while domestic demand has been increasing. This demand was met by more competitive
(cheaper) imports from China, which eventually led to the imposition of tariffs on imports
from China [95]. The competitiveness of the U.S. industry was lower and the process of
domestic producers being pushed out of the market was not halted. Only the structure of
imports changed, and this was not solely due to tariffs. Austria was a net importer of AJC
for most of the time, except for 2010 and 2011 when it had a small export surplus. Despite
being a smaller country with limited raw material, Austria hosted one of the largest global
AJC companies, with production facilities in several countries (Poland, Germany, Romania,
Ukraine, and China). Initially, part of the AJC export produced in other countries was
carried out through Austria (re-export), after achieving the required quality parameters
(e.g., color, clarity) [88,96]. In recent years, re-exports from Austria have declined. This
could be due to the achievement of higher quality standards at the production subsidiaries
or economic factors, such as lower costs. Spain was not a significant net exporter. In some
years, the balance of exports and imports was negative.

3.2. Competitiveness Measures in Selected Countries

From China, the largest producer and exporter (by 2022) of AJC, the product is sold to
over 60 countries, including the USA, South Africa, Russia, Japan, and Australia [56]. In
2023, China exported to 69 countries. The main recipients of Chinese concentrate were the
USA (21%), South Africa (17%), Japan (16%), Australia (10%), Canada (10%), and Turkey
(7.5%). Only 2% of the export volume from China was sold to Russia and 1.7% to Germany.
Smaller quantities of the product were sent to the remaining 61 recipient countries [97]
(Figure 1).
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Figure 1. AJC export volume.

The competitive position of AJC exports from China declined during the analyzed
period (Table 2). This is evidenced by the values of all the adopted indicators. The share
in the volume of world exports reached its highest value (55%) in 2007, after which a
downward trend began. In the last years of the analyzed period, China’s export share
fell below 30%, and in 2023 it was only 21% of global turnover. Similarly, the export
orientation index decreased. It is worth noting that both the gross and net indices for China
had the same values, indicating that AJC imports in China play a minor role relative to
domestic production. The maximum values of the E indices reached 25% in 2007, and the
minimum values were just under 6% in 2023. Therefore, the export of apples processed
into AJC currently constitutes a relatively small percentage of apple harvests in China.
Likewise, the comparative advantages of AJC exports from China have been declining.
Until 2010, RCA values were >4, indicating that exports from China had strong comparative
advantages. From 2010 to 2018, the advantages were average, and since 2019 they have
been weak. The decline in the competitive position of China’s exports is attributable to
multiple factors. Among the most significant are political influences, such as the increase
in tariffs introduced in 2019 as a result of the escalating trade war between China and the
United States. The improved performance of Chinese exports in the 2017/2018 season
was the result of favorable conditions in the international market. In Poland—the world’s
second-largest exporter—catastrophically low apple yields in 2017 led to reduced AJC
production and higher prices, creating an opportunity for Chinese exporters to increase
sales at more favorable prices.

Table 2. China’s export competitiveness measures.

Indicator/Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MS 37 42 55 44 49 46 43 40 38 31 31 30 42 37 26 33 30 26 21
Eqr 189 18.0 25.9 16.0 17.6 16.5 119 10.7 10.5 7.8 8.5 6.9 11.1 10.0 6.4 6.7 6.4 59 N/A
Epet 189 18.0 25.9 16.0 17.6 16.5 119 10.7 10.5 7.8 8.5 6.9 11.1 10.0 6.3 6.7 6.4 59 N/A
RCA 43 44 55 47 42 4.0 3.7 3.5 29 2.3 2.3 2.5 2.8 2.4 1.9 1.9 1.6 1.5 13

Average price in

UsSD/1 0.71 0.88 1.20 1.64 0.81 0.94 1.76 1.92 1.50 1.39 1.18 1.36 0.99 1.11 1.10 1.03 1.02 1.16 1.65

In China, apples are cultivated on the largest area among fruits and have the highest
production value, serving as the main source of income for farmers in two primary apple-
producing regions: the Bohai Gulf region and the Loess Plateau region [98]. It was predicted
that the production and export of apples from China would increase and the industry would
be strong [99]. Scientists” predictions regarding exports were rather overlooked, as it was
unclear in which direction the market situation would develop. Some pointed out that
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domestic demand for AJC in China was increasing, which could lead to a decrease in
exports, and attention was drawn to the growing importance of the fresh apple market
in China, which is more profitable for apple producers [49,88]. The competitiveness of
apple production in China, as demonstrated by previous studies, is varied. The Shanxi and
Gansu provinces have shown an increase in indicators considered measures of production
competitiveness, as these regions are located in areas with favorable natural conditions.
Additionally, there has been technological and scientific progress [100], which can effectively
improve the supply chain [101]. Other apple-producing regions in China have exhibited
poorer performance [100]. It has been demonstrated that a higher level of scientific and
technological innovation in agriculture leads to more significant economic growth and
sustainable agricultural development [102].

The large potential of the Chinese market does not exclude problems, as orchardists in
the country face sharp fluctuations in purchase prices and, consequently, unstable incomes.
In China, a significant portion of apple production takes place on small-scale farms, which
additionally results in high transaction costs, limited market access, and restricted access to
technology and credit services [103]. This makes it difficult for apple producers to alleviate
poverty [104].

Exports from China, during their period of high competitiveness, faced trade barriers.
The large share of drops and damaged fruits destined for juice production in China led
to an increase in patulin content, which prompted the European Union to impose import
restrictions from this country [49]. The large raw-material base, combined with the limited
apple-processing capacity in China, resulted in apples often being stored for too long,
leading to spoilage and making it impossible to guarantee high quality [105]. Anti-dumping
tariffs were imposed by the United States [90].

It is possible that the export of AJC (concentrated apple juice) from China will continue
to decline and that its competitiveness in the global market will decrease due to changes in
the Chinese economy. This should not be interpreted negatively, as AJC is a semi-finished
product, the export of which brings less profit compared to trading in dessert apples and
industrial products, especially high-tech ones. The increase in domestic demand for juices
and dessert fruits in China, as well as the increase in the export of fresh apples, seems more
beneficial for the economy, especially for agricultural producers.

However, it is not excluded that the export of AJC from China will be higher in
the coming years, as this will depend on several factors. Firstly, it will depend on the
size of apple harvests, which vary from year to year. In the case of good yields, higher
production and thus increased exports are possible. Secondly, it will depend on the capacity
of the domestic and external markets. The global economic situation, especially in the
markets of the main recipients of AJC and dessert apples, will also be significant. Economic
policy will also be important. Particularly in the current geopolitical situation, difficulties
such as increased tariffs or non-tariff barriers, as well as a decrease in purchasing power
in some main markets for AJC (USA, Russia), are possible. It is also possible that the
demand for AJC will be reduced in other major markets (e.g., Germany) due to changes in
consumption patterns, such as the further increase in the consumption of NFC (not from
concentrate) juices.

During the studied period, the competitive position of AJC exports from Poland,
measured by Poland’s share in global trade, increased (Table 3). However, competitiveness
measured by export orientation indicators and RCA declined. Throughout the entire period,
AJC exports from Poland were characterized by high competitive advantages (RCA from
11 to 19), but with a slight downward trend. The E indicators also declined slightly but
remained at a high level. The average Eq, was 59%, and Ey.t was 47%. This significant
difference indicates that companies in Poland imported AJC from other countries. The
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imported product was often re-exported. The reason for the imports was most often the
lower prices of imported AJC [88]. To Poland, AJC was mainly imported from Ukraine
and Moldova [106]. The import of AJC results from the declining competitiveness of
domestic production due to rising costs, combined with relatively strong export potential in
global markets and the expansion strategies of AJC-producing entities operating in Poland.
The international trade networks of companies based in Poland facilitate the handling of
imported AJC, which in turn contributes to an increase in Poland’s net exports.

Table 3. Poland’s export competitiveness measures.

Country/Year

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MS
E
8"
Encf
RCA
Average price in
UsSD/1

8
97
70

10.7

1.89

13 13 11 12 16 17 17 19 21 14 16 24 17 16 21 22
51 56 71 46 57 60 57 63 56 62 42 79 41 39 51 N/A
47 47 54 34 44 39 39 47 45 42 34 67 32 33 42 N/A
122 12.7 12.1 129 15.7 16.9 14.8 13.9 16.6 11.2 13.6 15.7 12.5 12.0 13.2 12.6

1.69 1.07 1.17 223 1.92 1.83 141 1.02 1.20 1.20 1.53 1.01 1.36 1.37 1.28 1.65

Poland is the largest apple producer in the European Union and ranks among the
top global producers after China, the USA, and Turkey [107]. Apple harvests in Poland
have been increasing [108], while consumption has been declining [55,88]. For Polish
producers, it is important to acquire new markets and offer apple varieties that meet high
consumer demands [109,110], both in fresh and processed forms. The increase in apple
production in Poland and problems with marketing the crops in the fresh market led to
a rise in the production and export of AJC from Poland. The export orientation index
showed a downward trend, but this was due to the growing importance other forms of
apple processing. The share of apples directed to processing increased, but the percentage
of apples intended for the production of NFC and other applications also grew [106]. A
significant portion of NFC juices was also exported, mainly to EU countries, similar to AJC.
The main recipient of AJC from Poland throughout the study period was Germany, but the
share of sales to this country decreased from over 70% at the beginning of the study period
to around 30% in recent years. Meanwhile, the importance of exports to other European
countries and the USA increased [97].

The competitive position of AJC exports from Turkey increased during the studied
period. Since 2008, the share of AJC supplies from Turkey has systematically grown,
exceeding 13% of the global volume in recent years (Table 4). Similarly, export orientation
indicators have risen, approaching around 30% in the case of E¢, and 20% in the case of Ejt.
Turkey also imported AJC, hence the differences between gross and net indicators. Imports
mainly came from Iran, China, and Ukraine [97]. The RCA indicator in the early years of
the study period fluctuated from weak to strong comparative advantages (RCA from 1.9 to
5.1), but since 2013, it has shown values indicative of strong comparative advantages for
Turkey’s exports.

Table 4. Turkey’s export competitiveness measures.

Country/Year

2005

2006

2007

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MS
Eqr
net
RCA
Average price in
USD/1

15

4.5
0.85

14

3.5
1.07

2
11
10

41

2.05

1 2 3 4 3 4 5 5 5 6 6 8 11 14 13 13

6 9 16 14 9 13 19 19 16 20 18 22 22 31 29 N/A
5 7 13 13 7 10 15 12 14 13 14 13 16 20 19 N/A
1.9 2.8 6.0 5.1 3.1 45 5.4 5.7 5.6 6.6 7.6 9.2 122 153 14.8 12.7

2.10 1.05 1.37 1.96 1.99 1.71 1.52 1.30 1.33 1.30 1.46 1.33 1.37 1.41 1.68 1.96

Turkey is characterized by favorable conditions for fruit cultivation and is one of
the largest producers of species such as hazelnuts, pistachios, walnuts, apples, pears,
quinces, apricots, and sweet and sour cherries [111]. In reference to apples, the climate
is more conducive to the production of sweet varieties, which results in lower acidity in
the produced juice. This is sometimes perceived as a drawback, although there are also
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markets that value apple juice with lower acidity, such as the USA [49]. The upward
trend in exports from Turkey is expected to continue, along with the maintenance of high
competitiveness, as the current geopolitical and economic conditions are favorable for
producers from this country.

The export of AJC from Ukraine was competitive during the studied period. An
increase in all competitiveness indicators was noted (Table 5). The share of Ukrainian
supplies in the global AJC trade increased to 7% in 2023. The export orientation index
showed an upward trend, although it was highly varied, ranging from several percent in
the case of Ej;¢t to 76% in 2022. This may result from less systematic AJC sales from Ukraine
and fluctuations in harvests. The indicators of net and gross export orientation were very
similar in some years, while in others they reached several percent (e.g., 11% in 2008),
which can be linked to lower harvests in this country caused by weather conditions. Some
entities producing AJC in Ukraine have their branches in Moldova, from where (along
with China) AJC was imported to Ukraine [97], which undoubtedly had an impact on the
volume of trade between the countries. The export of AJC from Ukraine throughout the
entire period was characterized by high and growing comparative advantages. The RCA
index reached 43 in 2022 and 39 in 2023.

Table 5. Ukraine’s export competitiveness measures.

Country/Year 2005 2006

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MS N/A N/A

Egr N/A N/A
Epet N/A  N/A
RCA N/A  N/A

Average price in

USD/1 N/a - N/A

N/A 2 3 3 2 5 7 7 6 4 4 4 7 4 4 8 7

N/A 25 36 45 22 49 64 64 59 35 39 31 62 32 34 77 N/A
N/A 14 28 39 16 48 63 64 59 35 35 28 60 28 31 76 N/A
N/A 43 6.5 10.0 57 14.0 243 25.5 243 119 15.0 133 21.9 13.7 15.2 4.7 39.3

N/A 191 0.75 1.06 1.96 1.92 1.94 1.59 1.01 0.82 1.13 1.00 0.96 1.19 1.30 1.35 1.57

The competitive position of AJC exports from Moldova increased the most significantly.
All indicators showed an upward trend. The share in global trade reached 4% of the volume,
the export orientation indices approached 90%, and the comparative advantage index was
the highest among the studied countries and also showed an upward trend (Table 6). The
RCA index ranged from 81 to 202. Imports to Moldova were low, which is why the export
orientation indices were similar. Throughout the entire study period, the selling prices of
AJC from this country were among the lowest.

Table 6. Moldova's export competitiveness measures.

Country/Year 2005 2006

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MS 1 1
Egr 62 39
Epet 59 35
RCA 1206  80.9

Average price in

USD/1 0.75 1.06

1 1 1 1 1 2 3 3 3 3 2 4 4 3 4 4
24 78 77 52 50 89 76 90 60 59 37 67 68 46 89 N/A
N/A

60 23 77 76 52 50 88 76 90 60 58 37 67 67 45 88
1646 471 89.3 108.6  95.3 90.1 140.7 1269 1532 1127 1992 975 188.8 2024 1721 1741 169.3

1.43 0.63 0.87 1.59 1.53 1.23 0.85 0.83 0.69 1.22 0.78 0.80 0.97 1.05 1.18 1.42

The gradual consolidation of Moldova'’s position on the international AJC market is
primarily due to the relatively low export prices of this product. This is due to low labor
costs and lower burdens than in EU countries resulting from the need to apply restrictive
environmental standards. It is worth emphasizing that in the adopted research period
Moldova systematically increased AJC supplies to the European Common Market. Despite
the small area of the country, Moldova has conditions favorable to the development of fruit
growing, including both favorable climatic conditions and rich resources of fertile land.
Therefore, a further increase in the harvest of apples intended for AJC production can be
expected, especially since the production of apples for processing is easier than for dessert
apples. In terms of profitability, it is a less risky direction than the production of dessert
apples. The quantity of apples directed for processing in Moldova is among the highest in
the world. In the case of Moldova, such high indicators result, on the one hand, from the
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country’s small size and, on the other, from the relatively high significance of AJC exports
in relation to its overall export structure.

The competitive position of AJC exports from Hungary can be considered stable
during the studied period. A significant part of apple harvests in Hungary is allocated
for processing, and a slight upward trend was noted in this regard. On average, over
half of the national harvest was exported in the form of AJC, although the values varied
depending on the year. AJC exports from Hungary (except for the years 2007 and 2008)
had strong comparative advantages, but the RCA values were not high (ranging from 2.8
to 6.6) (Table 7).

Table 7. Hungary export competitiveness measures.

Country/Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
MS 3 2 2 3 3 2 2 3 3 4 3 3 3 3 3 3 3 3 3

Egr 70 50 37 56 69 58 78 53 60 54 65 64 79 49 59 59 58 83 N/A

Enet 56 42 21 52 63 54 63 51 54 52 57 55 74 44 51 51 50 62 N/A
RCA 5.4 5.1 2.8 3.2 5.3 45 4.0 5.3 5.4 6.6 43 5.3 54 5.5 4.7 43 5.2 4.1 4.1

Price 0.93 1.40 1.60 1.29 0.99 1.22 2.04 1.76 1.62 141 0.98 1.26 1.18 1.46 1.20 1.40 1.40 1.33 1.84

The competitive position of the food industry in the European Union (and not only
the European Union) is mainly determined by labor productivity, and to a lesser extent
by production potential and labor costs [15]. Labor costs and other factors, however,
influence competitiveness, which is why countries with lower costs are advantaged. The
production of AJC is not complicated. The production technologies are available, so with
comparable efficiency, other costs can play a significant role in shaping competitiveness.
Apple prices, the raw material for AJC production, are particularly important. In countries
where it is possible to produce cheaper apples, there is a greater likelihood of gaining
greater advantages over competitors. From this perspective, the level of development
of the country and the availability of relatively cheaper production factors and means
of production, such as mineral fertilizers, play a significant role. Lower costs allow for
offering cheaper AJC, which translates into a competitive position. This can be seen in
the example of exports from Moldova, where the export prices of AJC were the lowest
among the studied countries. Lower AJC prices impact competitiveness, as demonstrated
in earlier studies [49]. In the case of semi-finished products with standardized parameters,
prices play a significant role in shaping competitiveness. Exchange rates also affect export
competitiveness [15], which has also been confirmed in the context of the AJC market [49].

Analyses of the competitiveness of countries are subject to certain limitations. As
Porter stated, it is companies that compete, not nations or states [112]. This is similar
in the case of AJC. In today’s globalized world, the connections between countries are
complex. Several international entities operate in the AJC market. There are companies that
produce in China and Poland, or in Austria and other EU countries, as well as in Ukraine
and China simultaneously. However, the competitive conditions between these entities
are determined by the natural and economic conditions in specific countries. Countries
and economic groups are also subject to trade policies that affect export competitiveness.
The article mentions examples of anti-dumping duties and non-tariff barriers that were
introduced, disrupting the freedom of competition. Non-tariff restrictions are particularly
significant, as it is often difficult to determine whether they are barriers or measures serving
other purposes, such as food safety.

In the case of the AJC market, restrictions were often imposed due to the occurrence
of harmful substances, mainly patulin, which has a proven negative impact on health [113]
and is relatively frequently found in excess in AJC and other apple products [114]. One may
ask whether it is fair to impose restrictions on a country for detecting harmful substances
in excess. Perhaps restrictions should apply to businesses. Monitoring food safety is
very important, but using it as a trade policy is debatable. The same applies to the use
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of plant protection products and their residues. Monitoring apples for the quantity and
level of pesticide residues and to provide information to exporters and regulators to
ensure timely actions for the safe use of pesticides [115] is also an important issue to avoid
trade restrictions. The range of trade restrictions that affect international trade, and thus
competitiveness [116], is very large [117], making it difficult in the case of global-trade
analysis to precisely understand the requirements between individual countries and groups,
which is also a major limitation when using econometric modeling. Protectionism slows
the growth and development of the agricultural sector [118].

In most countries, fruit farming is fragmented, which significantly affects the bargain-
ing power of producers. The opposite situation is seen in the fresh apple market, where
there is a higher degree of supply concentration, either around producer organizations,
as in the European Union countries, or around trading companies, as in the Southern
Hemisphere countries (New Zealand, Chile, etc.) [49]. Therefore, the fruit juice industry is
a source of income for many, mostly small-scale farmers.

A limitation of the study was that the analyses were conducted on an annual basis.
During the course of working on the article, a gap was identified—namely, the lack of
studies on price volatility in the AJC market. The authors also did not examine trade policy,
which has recently gained importance due to increasingly protectionist measures. This
is an issue worth addressing in the future, both in relation to AJC and other agricultural
products. It is a topic that should be explored in future research.

The authors believe that further analyses are needed to monitor the AJC market and
determine the competitiveness of exports from countries. Currently, this market is in a
situation where it is difficult to predict future trends with high probability. A difficult but
necessary topic seems to be the analysis of barriers in the AJC trade. In the context of envi-
ronmental research, it seems interesting to determine and compare the energy consumption
and emissions of exporting fresh apples and AJC. Fruit juice producers are observing in-
creasing requirements related to sustainable production (environmental/social/economic).
They indicate that consumers are the main driving force behind the implementation of
sustainable development measures [119].

3.3. Assessment of the Relationship Between Selected Competitiveness Indicators

Based on the conducted analysis, a strong positive correlation between Export Share
and GDP per capita was observed in Moldova and Poland, whereas in the case of China,
this correlation was negative (Table 8). This indicates that despite the increase in GDP
per capita, the export position of the first two countries in the context of the AJC has not
diminished in significance. The positive correlation observed in the case of Moldova can
be attributed to the fact that the country primarily operates in the international market
as a supplier of low-cost raw materials to EU countries. Consequently, rising household
income does not lead to increased domestic apple consumption, but rather serves as a
basis for investments aimed at improving national infrastructure and expanding the raw-
material base. In the case of Poland, domestic demand for apples has remained stable
for many years. However, through sustained investment in the development of its raw
material base, Poland has become one of the key suppliers of apple juice concentrate (AJC)
to international markets. In contrast, in China, with the growing affluence of society, the
country’s importance in AJC exports has declined. It is noteworthy that the correlation
between Export Orientation and GDP per capita in China was strongly negative, which can
be explained by the decreasing significance of AJC exports alongside improvements in the
economic conditions of the population. However, a declining share of exports in production
does not necessarily imply a loss of competitiveness among sector entities, especially if it
becomes more profitable for producers to supply these goods to an increasingly absorptive
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domestic market. A similar interpretation can be applied to the relatively strong negative
correlation between these indicators observed in Poland. Interestingly, a weak negative
correlation was also found in the case of Moldova.

Table 8. Correlations of selected competitiveness measures.

Count Export Share & Export Orientation &  Export Orientation & Farm Gate Prices GDP Per Capita &
Y Gpp per Capita GDP per Capita RCA (n — 1) & RCA RCA

g 0.678 —0.169 (Brutto), 0.302 (Brutto), 0.224 0.51

i’ (Strong Positive) —0.179 (Netto) 0.295 (Netto) (Weak Positive) (Moderate Positive)
§ (Weak Negative) (Weak Positive)

;E‘ 0.017 0.088 (Brutto), 0.104 (Brutto), 0.286 —0.181

iy (Very Weak) 0.022 (Netto) 0.335 (Netto) (Weak Positive) (Weak Negative)
E (Very Weak) (Weak Positive)

o 0.603 —0.506 (Brutto), 0.067 (Brutto), 0.450 —0.502

%‘ (Moderate Positive) —0.616 (Netto) 0.288 (Netto) (Moderate Positive) ~ (Moderate Negative)
~ (Moderate Negative) (Weak Positive)

> —0.001 —0.105 (Brutto), 0.936 (Brutto), —0.629 —0.056
4 (No Correlation) —0.228 (Netto) 0.840 (Netto) (Moderate Negative) (Very Weak)
= (Weak Negative) (Strong Positive)

u 0.323 0.306 (Brutto), 0.920 (Brutto), —0.357 0.307

s (Weak Positive) 0.260 (Netto) 0.938 (Netto) (Weak Negative) (Weak Positive)
% (Weak Positive) (Strong Positive)

- —0.747 —0.879 (Brutto), 0.951 (Brutto), —0.067 —0.946

E (Strong Negative) —0.879 (Netto) 0.951 (Netto) (Weak Negative) (Strong Negative)
o (Very Strong Negative) (Very Strong Positive)

Considering the correlation between Export Orientation and RCA (Revealed Com-
parative Advantage), a strong positive relationship between these indicators was found
in Turkey and Ukraine, while in Poland, Moldova, and Hungary, it was relatively weak.
This suggests a significant export potential in the first two countries, underpinned by the
achievement of high comparative advantages. It is also worth noting that, despite the
strong positive correlation between Export Orientation and RCA in China, the country’s
role in AJC exports has declined in recent years due to increased domestic demand resulting
from the dynamic growth of societal wealth—this is reflected in the decreasing values of
the correlated indicators.

An analysis of the correlation between apple procurement prices in the preceding
year and the Revealed Comparative Advantage (RCA) in the subsequent year generally
did not indicate the presence of strong relationships among the countries included in the
study. Only in the case of Turkey was a moderate negative correlation observed, which may
suggest that an increase in apple procurement prices could contribute to a decline in the
revealed comparative advantage. In Poland, however, the rise in apple procurement prices
did not result in a deterioration of the RCA indicator. This phenomenon may be attributed
to increased demand for apple concentrate, which likely exerted upward pressure on the
price of raw material for production.

It is important to note that in countries located in the northern hemisphere, apple
harvests from a given year are largely exported in the following year. Interestingly, in
both China and Poland, a negative relationship can be observed between rising levels of
societal affluence and RCA in the apple sector. Conversely, in Moldova, an economically
less developed country, this effect appears to be reversed.

Significantly weaker correlations between these variables were recorded in Ukraine,
as well as in Hungary and Turkey. These findings support the hypothesis that economic



Agriculture 2025, 15, 1197

16 of 21

development and growing societal wealth tend to diminish a country’s competitive position
in the apple juice concentrate (AJC) sector. In such cases, other sectors—typically more
technologically advanced—gain in importance and competitive standing, with China
serving as a notable example. The situation is different in Moldova, where economic
development is at a lower level compared to the fastest-growing economies. In this case,
the export of relatively inexpensive AJC has increased, which is why the correlation between
GDP and RCA was positive. However, even in the case of Moldova, a global trend becomes
evident: economic development—understood more broadly than just economic growth—
is associated with a decline in the share of raw material exports in the total value of
foreign sales.

4. Conclusions

During the studied period, significant changes occurred in the competitiveness of AJC
exports. The upward trend in AJC exports and competitiveness from China has reversed.
For the first time in 2023, China’s export volume was not the largest among the main
exporters. Export orientation indicators decreased and comparative advantage indices
dropped from strong in 2005-2009 to weak in 2019-2023. During the studied period, the
competitive position of AJC exports from Poland, measured by its share in world trade,
increased, but the export orientation and RCA indices declined. AJC exports from Poland
were characterized by high competitive advantages. The export orientation indicators were
at a high level, although the importance of imports from Ukraine and Moldova grew. A
rise in the competitiveness of AJC exports from Ukraine was recorded, measured by all
indicators. The exports were characterized by strong comparative advantages, but not as
significant as in the case of Moldova, where the largest increase in AJC sales competitiveness
was observed. Moldova’s share in global trade increased, but it remained low due to
relatively small production capacities compared to other exporters. The competitiveness
of AJC exports from Turkey increased, reaching 13% of the global volume and strong
comparative advantages. The importance of imports from Iran, China, and Ukraine also
grew in Turkey. Despite the observed decline in China’s significance in exports, the global
market situation will depend on the development of production and exports in this country.
A continuation of the downward trend in AJC exports from China will be a stimulus for
export development from minor countries, especially with an already-developed market
base such as Ukraine, Moldova, or Poland.

Based on the data analysis, a strong positive correlation was identified between the
share of exports and GDP per capita in Moldova and Poland, suggesting that increasing
affluence in these countries does not adversely affect their export position in the apple
juice concentrate (AJC) sector. In contrast, a negative correlation was observed in China,
which may indicate a declining significance of AJC exports as societal wealth increases.
Nevertheless, a decrease in export share does not necessarily imply a loss of sectoral compet-
itiveness if producers prioritize sales within a growing domestic market—a phenomenon
also observed in Poland.

With regard to the relationship between the export orientation index and RCA, a
strong positive correlation was found in Turkey, Ukraine, and China, indicating high levels
of comparative advantage. Conversely, this relationship was weaker in Poland, Moldova,
and Hungary.

The analysis of the impact of apple procurement prices on RCA revealed no strong
correlations in most of the examined countries, except for a moderate negative correlation
observed in Turkey. In the case of Poland, rising procurement prices did not have a detri-
mental effect on RCA, which may be attributed to increased demand for apple concentrate.
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Furthermore, in both China and Poland, rising levels of societal affluence are negatively
correlated with the RCA level for apples, whereas in Moldova this relationship is positive.
Weaker correlations were found in Ukraine, Hungary, and Turkey.

Opverall, these findings support the conclusion that increasing economic development
and societal wealth may lead to a decline in the competitiveness of the AJC sector, while
simultaneously reinforcing the position of other, typically more technologically advanced
sectors—China being a prominent example.

This creates an opportunity for producers from less developed countries, such as
Moldova, as well as others where production may still be in its early stages, to enter the
AJC market. In the case of Moldova, investment in processing infrastructure may represent
a significant barrier that could limit the scale of growth in both the volume and competitive
position of AJC exports from the country. This barrier could potentially be overcome with
the involvement of foreign capital; however, such a solution carries certain drawbacks for
the domestic economy. Although investments in technological lines for AJC production are
relatively costly, historical examples from countries like Poland and Hungary show that
international corporations often invest in processing facilities, while local farmers supply
the raw material. This model may represent a significant opportunity for the development
of production and income growth among farmers in less affluent countries.

To maintain export competitiveness, it is necessary to minimize production costs;
however, this often conflicts with the interests of apple growers. While food security
should be an important consideration, it should not be the sole criterion in shaping trade
policy, as this may distort global economic processes. In the context of climate policy and
environmental sustainability, trade in AJC appears to be more favorable. The export of fresh
apples or NFC juice requires greater energy inputs for refrigeration and the transportation
of heavier volumes.
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