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Abstract

The European Union (EU) sugar sector has undergone significant transformations, par-
ticularly after the abolition of sugar production quotas in 2017, which reshaped market
dynamics and competitiveness. Serbia, as one of the few European countries with a sugar
production surplus, faces both opportunities and challenges in positioning itself within
the regional and global sugar market. This study intends to examine the competitiveness
and structural characteristics of the sugar sector in the EU and Serbia, focusing on market
concentration, trade performances, and financial sustainability. Using the revealed compar-
ative advantage (RCA) index and the Intra-Industry Trade (GLIIT) index, Serbia’s market
integration and competitiveness in comparison to the EU is evaluated. Additionally, a
panel data regression model assesses the effect of market concentration on the profitability
of sugar processors. The results indicate that the EU sugar market is greatly concentrated,
with dominant manufacture in Germany and France, collectively accounting for over half
of total production, while Serbia emerges as a significant regional producer with export
volumes comparable to Denmark and Sweden. The findings also highlight a positive link
between market concentration and profitability, emphasizing the role of economies of scale
and market power. The findings suggest that Serbia maintains strong comparative advan-
tages in sugar production, but its long-term competitiveness is challenged by increasing
market liberalization, shifting EU trade policies, and the dominance of larger multinational
players. The research underscores the need for strategic policies to ensure sustainable
production amid global trade fluctuations.

Keywords: sugar industry; comparative advantage; market concentration; trade
performance; European Union; Serbia

1. Introduction
Sugar is a very important food item in the diet, and the production of a sufficient

quantity of sugar and sugar beet is extremely important for food safety [1]. Sugar is utilized
globally as an essential sweetening ingredient, making it one of the most vital goods in
the international food market [2–4]. The food supply chain combines a diverse range of
parties—from modest farms to multinational retailers. The marked disparities in their size
within this market structure have attracted the attention of both academic inquiry and
regulatory attention [5].
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Sugar is a key agricultural commodity and a critical component of the global food
industry, influencing trade policies, market structures, and economic stability. Sugar
production in the European Union is characterized by quotas that protect this market
from cane sugar imports and, to a certain extent, from cane sugar production [6]. When
it comes EU production quantities, it amounts to an annual average of about 17 million
tons, and more than 50% of the total is concentrated in Germany and France [7]. According
to the European Commission, the EU is the preeminent global producer of sugar from
sugar beets, with almost 50% of total worldwide output while only 20% of the global sugar
supply is generated from sugar beets, whilst the remaining 80% originates from sugarcane
whose production is the most prevalent in parts of South America [8,9]. Accordingly,
the European Union contributes slightly less than 10% to total global centrifugal sugar
production, positioning it as the third-largest producer worldwide, following Brazil and
India [10]. Almost all EU sugar production is derived from sugar beet, as sugar cane is
grown in tropical and subtropical regions [11].

Although the impact of trade openness on economic growth is empirically sup-
ported [12], some economies still adopt various protective measures to shield their domestic
markets. The policy that caused the disruption of sugar import induced the development
of domestically cultivated sugar crops with latest technology [13]. This approach has led to
domestic sugar prices that are approximately around thrice higher than those on the global
market, resulting in overproduction that may possibly be exported only through significant
subsidies [14].

Additionally, several measures have impacted the EU sugar industry, shaping its
market dynamics and production landscape [1]. One of the earliest was EU sugar regime
which started in 2006 that marked a significant transformation in the regulation of the
sugar market inside the EU, harmonizing strategies and regulations with World Trade
Organization (WTO) standards and resolving issues related to excessive protectionism
and subsidies for EU sugar producers [15]. The EU implemented a highly expensive
supply management system for the local sugar sector with substantial price subsidies and
import tariffs [3]. The reform intended to lower guaranteed sugar prices, improve the
EU’s worldwide competitiveness, and reduce domestic sugar output to reduce market
surpluses [16]. The European Union has implemented sugar market regulation measures
which, although subject to debate, are by no means unprecedented in a global context. The
EU sugar market has been changing its character and adapting to the ending of production
quotas system [17]. Such a strictly regulated sugar market in the EU still allowed certain
imports from the Balkan countries at a reduced tariff rate, and previous research shows
that sugar production in the Balkan countries is additionally negatively influenced by the
liberalization of the EU regime [18].

The EU has also introduced various actions to ensure an adequate sugar supply while
limiting excessive consumption, including taxes on high-calorie sugary products [19].
Motivated by public health concerns, many EU member states introduced taxes on sugar-
sweetened beverages in the early 2010s, with France leading in 2012 [20]. Additionally, EU
sugar production growth remains limited due to high input costs and the unavailability of
alternatives to neonicotinoid insecticides [11].

Concern over market competition and power imbalances in the EU food supply chain
led to the adoption of Directive (EU) 2019/633 to protect suppliers, especially small and
medium-sized firms, from unequal trade practices [21]. Applicable from 2019, the directive
requires all member states to implement protection measures and enforcement procedures
to ensure ethical trading practices [22].

Amid concerns over market competition and power imbalances in the EU food sup-
ply chain, Serbia remains one of the few European countries with a sugar surplus for
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both domestic use and export. Serbia has a long tradition of sugar production, primarily
concentrated in Vojvodina, with an annual output averaging 358,000 tons and sugar beet
production covering around 53,500 hectares and amounted to around 2.2 million tons [7].
Approximately 96% of Serbia’s overall sugar beet production is centered in Vojvodina,
characterized by high vertical integration within the sugar sector. Production concentration
is significant, since over 70% of the sugar beet cultivation area is managed by farms that
holds over 100 hectares [23]. Serbia is the only country in the Western Balkans that has
achieved self-sufficiency in sugar production [24,25]. Following the abolition of production
quotas in the EU, the country’s export potential has shown a declining trend [23]. In
particular, the liberalization of the EU sugar regime has undermined the competitiveness
and production capacity of sugar industries in the Balkan region [18]. It is important that
the state has recognized the need to subsidize sugar beet production at a time when sugar
production in Europe is in crisis. Currently, Serbia provides subsidies of 35,000 dinars per
hectare to support the sector, a form of direct income support financed through the national
agricultural budget, aimed at reducing production costs, ensuring price competitiveness,
and stabilizing farmers’ income amid fluctuating sugar prices [26]. By contrast, sugar pro-
ducers in the European Union operate under the framework of the Common Agricultural
Policy (CAP), which, since the abolition of sugar production quotas in 2017, no longer
provide crop-specific price or production subsidies. Instead, EU farmers receive direct
payments under the Basic Income Support for Sustainability (BISS) scheme, along with
eco-schemes, support for small farms (PSF), support available for young farmers (CISYF)
and complementary redistributive income support (CRISS). These instruments are not spe-
cific to sugar beet but are integrated within a broader sustainability and market-resilience
strategy [27]. In contrast to Serbian approach, EU funding emphasizes environmentally
conditioned payments that promote structural efficiency and sustainability rather than
short-term price support. This difference illustrates the transitional character of Serbia’s
agricultural policy and its gradual approximation to the CAP model, a process that directly
affects the competitiveness and adaptability of the sugar sector.

This research aims to analyze the features and competitiveness of the sugar industry
in the EU and Serbia by investigating the structural disparities and financial performance
of both sugar industries, aiming to provide insights into the policy-related drivers of the
EU–Serbia sugar gap. In this direction, the methodology of estimating revealed compara-
tive advantages, and the index of intra-industry trade will be used. The impact of market
concentration on the profitability of sugar processors, as key players in the supply chain
of this commodity, will also be examined. Given that the processing sector in agriculture,
including the sugar industry, is often highly concentrated, this topic could be crucial for
assessing market competitiveness and industry dynamics.

The manuscript is organized as outlined below: the introduction is followed by a
literature review, providing a synthesis of previous scientific research on the topic. The third
part defines the research approach and data sources. The results are then presented and
analyzed in combination with a discussion to relate the outcomes of this investigation with
previous academic findings. The conclusion outlines the sector’s potential and provides
strategic recommendations for key stakeholders in the sugar supply chain.

2. Literature Review
Agricultural competitiveness in plant production across European countries is shaped

by an interplay of production factors and market conditions, with older EU members like
Belgium and the Netherlands relying more on labor and capital efficiency, while newer
member states emphasize market adaptability factors [28]. When it comes to previous
research on the sector of sugars in the EU, it is important to highlight that sugar supply is
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determined by production volumes, existing sugar stocks, raw sugar imports, and sugar
beet yields per hectare, while the price of sugar is largely influenced by its past levels and
by political or policy changes affecting the agricultural market [3]. It is necessary to point
out that this sector is highly influenced by production quotas applied for several decades,
which are highly concentrated in countries such as Germany and France, and a monopoly
has been created in these regions, which leads to unfair competition in the European sugar
market [6]. Galović and Bezić [29] analyzed the competitiveness of sugar producers in the
EU using dynamic panel data models and indicated the different influences of technology,
investments, production of raw materials (sugar beet), labor costs, input prices, and mean
revenue of the European Union sugar sector. The same research also concluded that
inputs, income from the prior interval, and investments are critical determinants of the
sugar market’s competitiveness within the EU. When it comes to individual EU countries,
numerous studies in the literature utilize comparative advantages and an index of intra-
industry trade for the entire agri-food sector, as well as for the sugar and sugar confectionery
sectors. Even though these studies use broader product groups (e.g., SITC 06), they remain
relevant for the regional comparison due to the limited number of empirical analyses
based on the more disaggregated HS 1701 and 1702 classifications used in this paper. For
example, Kraciuk [30] analyzed intra-industry trade in agri-food goods among Poland and
other states, and results for sugars show very good integration with the global and EU
markets, which is interesting. Gavrilescu [31] analyzed Romanian agri-food trade using
comparative advantages and an index of intra-industry trade and concluded that there are
no comparative advantages for sugar, and in most years, there is no intra-industry trade.

Since 2000, sugar has become one of the most important export products in Serbia [32],
and the export possibilities, comparative advantages, and index of intra-industry trade
have been examined within the framework of several studies in the literature. For example,
authors Matkovski et al. [33] examined the foreign trade liberalization and export of the
Serbian agriculture and food sector and concluded that the sugar sector has extremely high
comparative advantages. The same research showed that in the case of sugar, intra-industry
specialization is significant, both on the worldwide market and on the EU market. The same
conclusion regarding the index of intra-industry trade was made by other authors Marković
et al. [34] who analyzed the index of intra-industry trade for the entire agri-food sector in
Serbia and concluded that sugar is highly incorporated with the global market and with the
EU market. Another study [35], which dealt with the region of Vojvodina, which is dominant
in Serbia when it comes to the production of sugar beet and sugar, also pointed to the existence
of comparative advantages, equally on the world marketplace and on the EU and CEFTA
countries market. However, the same research indicated a weak index of intra-industry trade,
especially in the CEFTA countries, where inter-industry specialization prevails.

While the sugar industry in Serbia has demonstrated strong comparative advantages
and integration into global and regional markets, its market structure and competitive dy-
namics raise important questions regarding the correlation between market concentration
and financial performance. This association is extensively examined in professional and
academic literature. However, a definitive theoretical framework that fully captures its
complexity remains doubtful. Scholarly discourse suggests that this relationship may man-
ifest in various forms, from positive and negative to neutral—depending on the structural
dynamics, competitive intensity, and regulatory environment of a given industry. In line
with the theoretical uncertainties highlighted in the literature, different findings indicate
that these relationships are not generally consistent. Specifically, while some industries
with high concentration align with standard expectations—exhibiting high markups, ro-
bust profitability, and reduced investment levels—others with similar concentration levels
demonstrate below-average profit margins [36].
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A positive association is frequently interpreted through the lens of the market power
hypothesis. The market power hypothesis, originally articulated by Bain [37], claims
that high market concentration enhances firm profitability by facilitating anti-competitive
conduct. Highly concentrated markets may progress into oligopolistic or monopolistic
structures, wherein firms empower their dominance not through superior efficiency or
innovation but by restricting market competitive pressure and utilizing disparities in
market strength. These findings have also been validated by research conducted in Serbia.
Kastratović et al. [38] analyzed this topic on sample of more than 30 thousand statements of
financial position and income of companies operating in Serbian manufacturing sector and
determined that market concentration exerts a significant, positive influence on profitability.

However, Keil [39] examines the concentration–profitability paradox in the sense of
challenges for firms in industries dominated by cost-efficient competitors. As he explains,
in highly concentrated markets, larger firms benefit from economies of scale, leaving high-
cost companies struggling despite prolonged underperformance. Furthermore, according
to Classical pricing theory, increased concentration drives prices down and compresses
profit margins. Exit barriers, such as high sunk costs or regulatory constraints, force
underperforming industry members to remain, challenging the mainstream view that
higher concentration necessarily yields higher profitability. Vuković et al. [40] confirmed
these findings through a study on a sample of tobacco industry companies in Serbia.
The study identified an adverse link between market share and profitability rate among
leading tobacco companies in Serbia. Notwithstanding market dominance, they exhibited
diminished efficiency and financial performance. Utilizing reduced domestic expenses and
taxation, they provided global factories where prices for tobacco products were considerably
higher. However, Koppenberg and Hirsch [41] assert that product differentiation is an
effective strategy for small businesses to endure in highly concentrated marketplaces.
Small enterprises often concentrate on specialized products in particular market segments,
allowing them to impose larger markups and enhance profitability. This indicates that
specialization for the market niche is a more effective approach compared to cost leadership
in sectors characterized by similar goods.

The effectiveness and competitiveness of agribusiness operations are primarily in-
fluenced by the cultivation, processing, and distribution of agricultural commodities [42].
Moreover, the financial sustainability of these enterprises is fundamentally connected to the
resilience and operational efficiency of their supply chains, as fluctuations in production
and market conditions directly impact overall performance [43]. Matkovski et al. [44] high-
light that Serbia exhibits a lower level of food security compared to the EU, a disparity that
could accelerate a critical issue during periods of crisis. In such circumstances, agricultural
companies have a fundamental function in maintaining the stability of the home-grown
food supply. Given their significance, it becomes imperative to conduct a comprehensive
analysis of the entire supply chain, involving agricultural production at the farm level,
sugar manufacturing processes, and distribution networks. Such an approach ensures a
general understanding of the factors influencing food security and supply chain resilience.

3. Materials and Methods
To analyze the export positions of sugar, the revealed comparative advantages (RCAs)

were calculated. This research used the basic methodology established by the author
Balassa [45]. RCAs are calculated as follows:

RCAij =

Xij
Xit
Xnj
Xnt

(1)
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where X—export; i—country; j—headings 1701 and 1702 according to HS Classification;
t—total export; n—world. In cases where RCA > 1 is considered, comparative advantages
are revealed.

The index defined by the author of [46] was used to calculate the index of intra-industry
trade (GLIIT):

GLIIT j =

[
1 −

∑j |Xij − Mij|
∑j |Xij + Mij|

]
× 100 (2)

where X—export, M—import, i—country, j—headings 1701 and 1702 according to HS
Classification. GLIIT > 15% implies the intra-industry character of trade, which indicates
a good integration of the country’s sugar market analyzed with the world market. In
line with standard empirical practice in the GLIIT literature [47–49], a GLIIT value above
15% is interpreted as economically relevant intra-industry trade rather than incidental
two-way flows.

For the purposes of this analysis, data from several relevant databases were used for
the period 2015–2023. For data on foreign trade, the UN Comtrade [50] was used; for data
on production levels, the FAOSTAT [7] was used; certain data for Serbia were obtained
from the Statistical Office of the Republic of Serbia [23] database. All trade indicators
(foreign trade, RCA, GLIIT) are calculated using only HS 1701 (cane or beet sugar) and HS
1702 (other sugars, including syrups, were from Chapter 17 of HS).

Financial information for the sugar industry analysis is collected from statements of
financial position and income retrieved via the TP Catalyst repository [51]. According to the
NACE Rev. 2 classification [52], a database search was conducted to identify active sugar
processors classified under code 1081—Manufacture of sugar with registered turnover
in at least one year within the period from 2015 to 2023. The dataset included 5 sugar
processors headquartered in the Republic of Serbia and 107 sugar processors headquartered
in 23 European Union states. A search revealed that no results were obtained for this
industry classification code from the other EU member states. In Table 1, the structure of
the EU member states sample is presented.

Table 1. Structure of EU countries sample.

Country No. of Companies % of EU Country No. of Companies % of EU *

Austria 1 0.93% Italy 8 7.48%
Belgium 9 8.41% Latvia 1 0.93%
Bulgaria 4 3.74% Lithuania 2 1.87%
Croatia 1 0.93% Netherlands 1 0.93%

Czech Republic 7 6.54% Poland 3 2.80%
Denmark 3 2.80% Portugal 3 2.80%
Finland 2 1.87% Romania 10 9.35%
France 12 11.21% Slovakia 5 4.67%

Germany 2 1.87% Slovenia 1 0.93%
Greece 6 5.61% Spain 20 18.69%

Hungary 4 3.74% Sweden 1 0.93%
Ireland 1 0.93% Republic of Serbia 5 100% *

Total EU 107 Total Serbia 5 Total Sample 112
Source: The authors’ calculation. * Except Republic of Serbia.

The analysis of factors affecting profitability, including market concentration, will
be conducted through the evaluation of a regression model using panel data analysis.
Before performing the analysis, necessary fundamental presumption of panel analysis will
be tested.
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In further analysis, financial performance will be measured through profitability,
specifically using the Return on Assets (ROA) indicator. ROA is a fundamental metric of
profitability, as it assesses a company’s ability to produce income in relation to its total
assets [53]. It offers a thorough evaluation of a firm’s resource use for value creation through
the assessment of profitability and asset efficiency [54]. In contrast to other profitability
metrics that rely exclusively on net income or shareholder returns, ROA considers the
complete asset base, providing it especially valuable for comparing organizations across
industries with differing capital structures.

Based on this perspective, market structure and competition dynamics perform a vital
function in determining the efficacy and sustainability of agribusiness operations. A key
measure employed by competition policy authorities to assess market concentration is the
Herfindahl–Hirschman Index (HHI) [55]. A higher HHI signifies a greater consolidation of
sales or production capacity among a limited number of firms, reflecting increased market
concentration. The extent of market share and concentration influences the competitive
environment and the characteristics of a nation’s market, ranging from perfect rivalry to
oligopoly [56]. The HHI formula is provided below.

HHI =
N

∑
i=1

Si
2 (3)

The index is defined as the total of the squared market portions (S) of specific firms (i),
where market share is calculated as the proportion of a firm’s (i) operating revenue, net
profit, capital and number of workforces relative to the aggregate of all categories of all
N firms operating in the given market. In Table 2, the HHI values for the Serbian and EU
sugar industry are presented by year and according to four criteria.

A variety of research in international literature has focused on analyzing different
variables that affect the profitability of corporations. This study primarily aimed to examine
the influence of market concentration on ROA. However, the following variables were
identified as influencing profitability and are included in the regression model referred to
as control factors. Table 2 offers a detailed overview of the variables used and evaluated.

Table 2. Explanation of the regression model variables.

Variable Abbreviation Formula Estimated Impact

Profitability ROA Net profit/Total assets /
Market concentration based on:

– Operating revenue (OR)
– Net income (NI)
– Equity (EQ)
– Number of employees (NoE)

HHI

The aggregate of the squared
percent of the market of all

companies within a specified
four-digit sector. See Equation (3)

+

Liquidity LIQ Current assets/Short-term liabilities +
Financial leverage FL Total liabilities/Equity −

Debt ratio DEBT Total liabilities/Total assets −
Company size SIZE Natural logarithm of total assets +
Sales growth SG (Salest−Salest−1)/Salest−1 +

Total assets turnover Total AT Turnover/Average total assets +

Source: Based on research conducted by [57–61].

4. Results and Discussion
4.1. Production and Trade Performances of Sugars

The production of sugar beet in the EU in the last ten years amounts to over 110 million
tons, while in the same period, sugar is produced in an average amount of 17 million tons [7].
The largest EU producers of sugar and sugar beet are France and Germany (Figure 1), where
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over 50% of production is concentrated. Large producers of sugars is also in Poland, the
Netherlands, and Belgium. Previous research indicates that production is shaped according
to the EU quota holder system, which is highly concentrated in counties such as Germany,
France, and the Netherlands and is controlled by companies or alliances present in those
regions [6]. Serbia is a significant producer. That is, it produces products like Denmark and
Sweden, which are among the top 10 sugar producers in the EU. According to FAOSTAT [7],
sugar beet has been produced in Serbia in the past ten years in an average amount of about
2.2 million tons, while sugar is produced in an average of about 358 thousand tons.

Figure 1. The biggest producers of sugar beet and sugar (average for the period 2014–2023 for sugar
beet and 2014–2022 for sugar). Source: The authors’ calculation based on FAOSTAT [7].

Considering the largest producers of sugars, it is logical that the largest exporters are
France, Germany and the Netherlands (Figure 2). The value of exports from France, on
average, for the ten-year period analyzed, is about 1.5 billion USD, while Germany, on
average, achieves an annual export value of 1.3 billion USD. Regarding Serbia, the value
of sugars exports is, on average, around 77 million USD, and it was quite unstable in the
analyzed period [50].

 
Figure 2. The biggest exporters of sugars (average for the period 2015–2023). Source: The authors’
calculation based on UN Comtrade [50].
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Analyzing the net export of sugars (Table 3), it is obvious that the EU is divided.
Namely, there is a positive balance of 10 EU countries, mainly those of the biggest exporters.
Countries with extremely poor production conditions have the largest negative balance.
When it comes to Serbia, it has achieved a positive foreign trade balance (averaging
47.2 million USD for the analyzed period).

Table 3. Net-export of sugars for the period 2015–2023 in million USD.

Country 2015 2016 2017 2018 2019 2020 2021 2022 2023

Austria −40.51 −44.87 −28.34 −34.64 −40.07 −88.05 −89.42 −17.78 −116.67
Belgium −0.09 −101.75 −148.07 −9.72 4.51 8.77 −117.34 −170.24 −261.62
Bulgaria −49.88 −58.42 −43.53 −20.60 −35.25 −38.13 −9.65 −18.18 60.21
Croatia 1.21 60.98 7.75 46.49 −11.52 6.05 −1.12 −21.50 −50.46
Cyprus −11.56 −13.64 −14.56 −12.79 −12.20 −12.86 −13.16 −23.68 −26.19
Czechia 8.48 43.40 37.69 39.88 22.18 14.95 39.86 59.95 96.20

Denmark −7.49 39.10 45.50 25.65 16.12 56.86 87.45 62.57 84.13
Estonia −15.23 −19.58 −22.93 −19.96 −19.55 −21.60 −24.90 −30.55 −38.20
Finland −59.33 −67.07 −75.63 −59.50 −68.29 −72.14 −77.00 −96.47 −103.39
France 752.50 677.24 941.31 1000.65 621.35 653.49 1118.39 1488.22 1717.65

Germany −109.35 91.84 294.49 374.38 259.03 251.93 580.12 577.38 150.19
Greece −169.12 −184.34 −206.19 −152.44 −156.15 −175.97 −187.47 −291.65 −312.72

Hungary 18.84 −11.31 49.18 41.46 21.04 20.00 24.64 36.03 15.69
Ireland −180.34 −158.12 −237.16 −223.65 −216.45 −241.27 −213.07 −246.07 −343.67

Italy −614.05 −759.09 −812.08 −666.77 −649.65 −704.91 −737.39 −881.20 −1412.46
Latvia −21.21 −28.21 −30.25 −27.05 −26.89 −29.03 −32.20 −39.00 −53.09

Lithuania 42.39 52.16 65.13 57.29 63.23 73.51 86.70 90.84 128.02
Luxembourg −5.34 −5.31 −5.49 −5.73 −5.23 −6.22 −6.18 −6.63 −9.00

Malta −18.28 −18.93 −16.32 −12.94 −12.67 −12.67 −11.96 −18.19 −17.64
Netherlands 25.55 95.45 219.73 268.60 194.45 282.80 438.13 248.27 477.78
Poland 64.80 47.85 208.24 199.42 93.58 111.72 169.73 110.15 330.12

Portugal −95.04 −88.65 −113.88 −44.04 −77.74 −80.85 −54.44 −95.97 −52.82
Romania −181.76 −184.52 −199.23 −190.01 −220.07 −185.59 −253.54 −317.68 −317.14

Serbia 68.20 104.21 67.51 16.29 24.89 21.13 74.44 45.59 2.89
Slovakia 97.37 78.56 107.42 66.53 69.47 65.60 91.36 106.90 94.42
Slovenia −40.68 −26.65 −41.36 −38.57 −35.01 −18.80 −48.30 −56.12 −63.27

Spain −464.84 −429.83 −626.27 −536.32 −690.62 −554.39 −673.41 −914.81 −1355.81
Sweden −22.73 0.04 −17.55 −27.72 −39.76 −27.91 −32.98 −46.85 −84.40

Source: The authors’ calculation based on UN Comtrade [50].

The analysis revealed comparative advantages for the EU and Serbia (Table 4). It shows
that only six countries possess revealed comparative advantages, and Croatia, Bulgaria,
Lithuania, and France, among the EU countries, achieve extremely strong comparative
advantages in exports. Serbia also belongs to the same group of countries with extremely
strong comparative advantages. A strong level of comparative advantage is also achieved
by Portugal. EU countries that do not have conditions for production traditionally have
poorly disclosed comparative advantages. Serbia has achieved comparative advantages in
almost all analyzed years; however, a decline in this indicator can be observed.

Despite the positive RCA and the stable position of the net exporter, the volume of
Serbian sugar exports to the EU remains limited. According to Regulation 2020/761 (order
No. 09.4326) [62], the annual export quota is 181,000 tons, which structurally limits further
export growth even when competitiveness improves.
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Table 4. RCA of sugars for the period 2015–2023.

Country 2015 2016 2017 2018 2019 2020 2021 2022 2023

Austria 0.52 0.43 0.46 0.50 0.52 0.51 0.54 0.69 0.57
Belgium 0.83 0.64 0.74 0.98 0.79 0.70 0.72 0.52 0.67
Bulgaria 1.65 1.42 1.36 1.74 1.72 1.48 1.80 2.16 2.60
Croatia 4.45 5.84 3.48 3.39 2.57 1.49 1.61 1.52 2.01
Cyprus 0.00 0.01 0.00 0.01 0.05 0.05 0.01 0.04 0.01
Czechia 0.62 0.56 0.48 0.55 0.53 0.46 0.55 0.60 0.62

Denmark 0.95 0.91 0.88 0.99 1.04 0.99 1.19 1.00 0.93
Estonia 0.22 0.06 0.02 0.04 0.03 0.02 0.03 0.03 0.02
Finland 0.21 0.24 0.14 0.10 0.06 0.05 0.06 0.04 0.20
France 1.47 1.18 1.38 1.81 1.42 1.40 1.89 1.97 1.82

Germany 0.38 0.36 0.42 0.55 0.54 0.49 0.62 0.58 0.48
Greece 0.22 0.38 0.63 0.30 0.22 0.15 0.17 0.11 0.07

Hungary 0.90 0.78 0.79 0.81 0.75 0.70 0.79 0.91 0.88
Ireland 0.29 0.36 0.11 0.12 0.13 0.10 0.12 0.07 0.06

Italy 0.23 0.21 0.21 0.24 0.23 0.20 0.21 0.24 0.21
Latvia 0.29 0.26 0.16 0.13 0.21 0.18 0.15 0.15 0.15

Lithuania 1.51 1.58 1.50 1.76 1.84 1.69 1.80 1.61 1.93
Luxembourg 0.03 0.03 0.03 0.03 0.03 0.02 0.03 0.04 0.03

Malta 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00
Netherlands 0.79 0.70 0.74 1.00 0.94 0.88 0.98 0.73 0.81
Poland 0.73 0.69 0.92 1.03 0.88 0.75 0.86 0.72 0.98

Portugal 0.96 1.20 0.95 1.26 1.01 0.94 1.28 1.09 1.59
Romania 0.40 0.35 0.26 0.28 0.21 0.23 0.15 0.31 0.66

Serbia 3.99 4.14 2.68 1.58 1.74 1.46 2.60 1.66 0.84
Slovakia 1.11 0.84 0.97 0.88 1.01 0.79 0.94 0.96 0.81
Slovenia 0.53 0.38 0.18 0.32 0.44 0.42 0.40 0.32 0.53

Spain 0.26 0.31 0.21 0.25 0.22 0.17 0.20 0.19 0.19
Sweden 0.20 0.25 0.20 0.19 0.18 0.18 0.16 0.14 0.13

Source: The authors’ calculation based on UN Comtrade [50].

The GLIIT analysis for the EU and Serbia (Table 5) indicates that the majority of the
analyzed countries’ sugar markets are well integrated with the global market. That is the
intra-industry nature of exchange prevails. Looking at the results of the analysis, GLIIT
is greater than 15% in all analyzed countries except Cyprus, Malta, Estonia, and Greece.
Among the EU countries, Hungary, Belgium, Czechia, Croatia, and Germany have the
highest degree of integration with the global marketplace, while Serbia ranks thirteenth in
the entire sample. The average GLIIT for Serbia for the analyzed period is approximately
59%, indicating that the Serbian market is generally well-integrated with the international
market for sugars.

The presented findings are in accordance with prior studies in the literature, which
show the dominance of Germany and France in the production and trade of sugar (Figure 3),
based on the analysis of net exports (Figure 3a), revealed comparative advantage (RCA)
(Figure 3b), and the Grubel–Lloyd Intra-Industry Trade Index (GLIIT) (Figure 3c) for the
period 2015–2023 [6]. Some projections from earlier research indicate that, between 2023
and 2032, there will be a 4.5% drop in supply and an 11.5% increase in prices [3].
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Table 5. GLIIT of sugars for the period 2015–2023.

Country 2015 2016 2017 2018 2019 2020 2021 2022 2023

Austria 86.29 85.15 91.41 88.27 86.34 76.56 78.51 96.51 82.17
Belgium 99.99 87.58 85.88 98.97 99.35 98.76 87.99 83.38 81.47
Bulgaria 74.32 72.89 80.09 89.40 82.16 81.12 95.98 95.45 87.54
Croatia 99.37 77.35 96.42 63.20 91.47 92.60 98.97 86.33 81.09
Cyprus 0.25 1.21 0.25 1.34 4.14 4.45 0.74 2.61 0.47
Czechia 97.38 86.83 88.10 86.33 91.91 94.93 88.53 86.72 83.82

Denmark 97.59 87.68 85.81 91.26 94.75 81.78 76.57 84.10 82.12
Estonia 40.50 14.68 4.18 9.04 6.69 5.94 7.25 8.19 4.99
Finland 41.76 46.14 33.14 27.19 15.53 14.67 15.52 11.69 40.52
France 55.97 60.52 53.39 51.27 61.41 61.93 51.55 46.72 49.00

Germany 94.02 95.11 86.48 82.85 87.11 88.06 77.30 79.68 95.55
Greece 10.93 19.37 28.69 18.72 13.21 9.46 11.79 7.03 5.33

Hungary 93.44 96.70 84.55 83.81 91.15 92.65 92.34 91.91 97.36
Ireland 40.76 55.54 20.74 20.99 22.70 20.86 25.40 17.67 14.15

Italy 36.72 34.34 34.45 36.99 34.63 32.80 34.88 38.59 30.60
Latvia 35.27 30.45 21.96 17.80 23.71 24.80 21.73 23.89 20.22

Lithuania 51.76 53.36 44.69 50.91 41.63 38.28 37.63 47.07 44.85
Luxembourg 20.41 20.60 21.26 21.40 21.35 15.26 19.81 23.91 17.18

Malta 0.02 0.14 0.48 0.05 3.49 0.01 0.08 0.00 0.04
Netherlands 97.91 92.39 84.11 81.68 85.38 79.84 73.79 85.59 77.87
Poland 84.38 90.63 66.74 66.79 82.43 79.59 74.90 85.44 72.32

Portugal 65.30 75.60 67.97 86.31 70.95 71.39 84.58 76.72 91.67
Romania 31.06 33.51 27.04 25.77 16.88 23.42 14.15 25.18 47.74

Serbia 39.61 30.74 42.97 77.86 65.12 72.87 43.29 63.14 97.40
Slovakia 47.33 58.49 52.22 62.49 62.70 62.13 56.80 58.85 70.58
Slovenia 53.84 62.14 36.36 47.15 57.15 74.26 54.48 52.51 68.37

Spain 34.84 45.83 29.98 32.00 23.54 25.22 26.19 23.18 20.19
Sweden 80.55 99.97 87.75 76.80 67.00 77.68 73.49 67.84 57.80

Source. The authors’ calculation based on UN Comtrade [50].

In the context of Serbia’s accession to the EU, gradual alignment with the CAP and
the EU sugar market regime may have significant implications. Numerous previous
studies have shown that market liberalization with the EU and CEFTA countries has had
statistically significant and positive effects on agri-food exports, including the existence
of comparative advantages in the sugar sector [33,63]. Accession to the EU implies the
abolition of bilateral tariff quotas, which would theoretically allow for higher export
volumes, while compliance with competition rules and adaptation to EU production and
quality standards could increase pressure on domestic producers. Research shows that
Sanitary and Phytosanitary Measures (SPS) and Technical Barriers to Trade (TBT) have a
negative impact on agricultural trade, with this effect being more pronounced in the case
of countries exporting to the EU market, where these regulations become one of the main
non-tariff restrictive factors [64]. Therefore, future competitiveness dynamics will depend
not only on prices and yields, but also on the degree of regulatory convergence with the
European Union sugar market.
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Figure 3. Visualization of main performances of sugars (average for the period 2015–2023) based on:
(a) net exports; (b) revealed comparative advantage (RCA); (c) the Grubel–Lloyd Intra-Industry Trade
Index (GLIIT). * Kosovo and Metohija. Source: The authors’ calculation based on UN Comtrade [50].

4.2. Industrial Processing and Refining Performances of Sugars

In economic theory and regulatory practice, a rising HHI is generally associated with an
elevated probability of market power exertion, which, in turn, may lead to reduced competitive
pressures and higher prices for consumers. Table 6 presents the Herfindahl–Hirschman Index
results for both analyzed regions across all four specified criteria.

In Figure 4, trends in the Herfindahl–Hirschman Index (HHI) over time for both
locations (Figure 4a for Serbia and Figure 4b for EU) across four criteria are compared,
providing a clearer understanding of market concentration dynamics in Serbia and the
EU. The analysis reveals significant structural differences: Serbia has a considerably higher
HHI, indicating a more concentrated market with fewer dominant firms. Among the
four criteria, Serbia’s HHI based on net profit shows the highest concentration, reaching
0.99 in 2019. In contrast, the EU demonstrates greater stability, with the highest HHI value
measured by equity at 0.3801 in 2022, indicating a more competitive market. Overall, both
markets exhibit a rising trend in HHI values, signaling increased market concentration and
declining competitiveness.
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Table 6. HHI results for the sugar industry in Serbia and the EU.

Herfindahl–Hirschman
Index Operating Revenue Net Income Equity Number of Employees

Year Serbia EU Serbia EU Serbia EU Serbia EU

2015 0.4515 0.0821 0.9458 0.1106 0.3232 0.1097 0.3593 0.0770
2016 0.5089 0.0933 0.5223 0.1139 0.3818 0.1145 0.4304 0.0659
2017 0.4378 0.0942 0.7110 0.0694 0.3824 0.0623 0.4226 0.0649
2018 0.5185 0.0725 0.9823 0.1833 0.2948 0.0973 0.4115 0.0538
2019 0.5173 0.0735 0.9936 0.1385 0.2941 0.0999 0.4237 0.0630
2020 0.5604 0.0852 0.8315 0.0941 0.2939 0.1057 0.4573 0.0635
2021 0.5102 0.1079 0.6904 0.0849 0.2927 0.1143 0.4094 0.0769
2022 0.5234 0.0881 0.9891 0.0693 0.3805 0.3801 0.4093 0.0817
2023 0.5316 0.1147 0.6125 0.0927 0.3923 0.0895 0.4222 0.1187

Source: The authors’ calculation.

  
(a) (b) 

Figure 4. Herfindahl–Hirschman Index trends in the sugar industry: (a) Serbia; (b) EU. Source: The
authors’ calculation.

Following the computation of market concentration indexes, the effect of concentration
on profitability was examined. The Hausman test has been used to determine the optimal
model specification (Table 7). The p-value of 0.0000 for EU model indicated the fixed-
effects model is preferred over the random-effects model because the assumption that
the random-effects model produces unbiased estimates is violated. a preference for a
fixed-effects model. However, p-value of 0.2537 for Serbian model indicated a preference
for a random-effects model.

Table 7. Panel data analysis presumption tests.

Model EU Serbia

Test p-Value Conclusion p-Value Conclusion

Hausman test 0.0000 The fixed-effects
model is adequate 0.2537 The random-effects

model is adequate
Wooldridge test 0.7629 No autocorrelation 0.2730 No autocorrelation

Breusch–Pagan/Cook–Weisberg test 0.0000 Heteroskedasticity 0.3245 No heteroskedasticity
Source: The authors’ calculation.
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Subsequently, fundamental assumptions for panel data analysis were assessed. Variance
inflation factors and tolerance (Table 8) indicated no significant multicollinearity. The Wooldridge
test confirmed no autocorrelation in both models. The Breusch–Pagan/Cook–Weisberg test
detected heteroskedasticity at a 1% significance level in the EU model, requiring adjustment
with robust standard errors, while no such issue was found in the Serbian model.

Table 8. Multicollinearity test results.

Region EU Serbia

Variable VIF TOL VIF TOL

LIQ 1.09 0.921554 1.68 0.597010
FL 1.01 0.985641 2.39 0.419071

DEBT 1.06 0.943505 1.54 0.649608
SIZE 1.13 0.887683 2.64 0.378762

TOTAL AT 1.12 0.892238 4.40 0.227405
SQ 1.02 0.979552 1.65 0.607380

HHI OR 4.11 0.243237 1.99 0.502110
HHI NI 2.42 0.413501 1.74 0.575467
HHI EQ 1.53 0.651827 1.76 0.568037

HHI NoE 2.60 0.384039 2.12 0.472271
Source: The authors’ calculation.

Table 9, the analysis of the HHI impact on profitability in the EU and Serbia reveals
a positive and statistically significant impact. In the EU, higher market concentration
measured by equity (coefficient = 12.983, p-value = 0.004) and number of employees (coeffi-
cient = 90.586, p-value = 0.011) both enhance profitability. In Serbia, market concentration
based on the number of employees (coefficient = 193.694, p-value = 0.016) also strongly
correlates with increased profitability, implying that firms operating in more concentrated
labor markets achieve significantly higher profitability.

Table 9. Panel data analysis results.

Region EU Serbia

ROA Coefficient p Value Coefficient p Value

LIQ 0.394 0.000 5.683 0.000
FL 0.001 0.000 −0.090 0.007

DEBT 2.024 0.167 29.628 0.000
SIZE 1.078 0.000 2.199 0.002

TOTAL AT 9.510 0.000 19.446 0.001
SQ 0.229 0.039 10.508 0.018

HHI OR 25.396 0.591 −12.661 0.790
HHI NI −24.146 0.069 −15.973 0.081
HHI EQ 12.983 0.004 −17.273 0.604

HHI NoE 90.586 0.011 193.694 0.016
Constant −24.333 0.000 −105.726 0.001

Source: The authors’ calculation.

These findings highlight the relationship between market concentration and profitabil-
ity, raising important questions about the underlying mechanisms driving this effect. The
observed impact in both the EU and Serbia aligns with established economic theories. The
market power hypothesis suggests that firms in concentrated markets face fewer com-
petitors, allowing them to use greater pricing power and sustain higher profit margins.
However, excessive concentration may have adverse long-term implications. Reduced
competitive pressure may diminish innovation incentives, while monopolistic practices
could lead to consumer welfare losses and regulatory scrutiny. Firms may prioritize market



Agriculture 2025, 15, 2399 15 of 19

dominance over productive investments, potentially stifling industry dynamism. Beyond
its implications for competition and innovation, market concentration also has broader
macroeconomic effects. In highly concentrated markets, firms with significant pricing
power can amplify inflationary pressures by raising profit margins in response to demand
shocks, further exacerbating economic instability [65]. Moreover, the concentration of
market power enables companies to limit inflation in wages while enhancing their profit
margins, so continuing these systemic changes in the market [66]. Generally, none of
contemporary agri-food market fulfills the criteria for competitive marketplaces [67]. In
practice, agricultural markets often exhibit varying degrees of market concentration, where
dominant firms follow the patterns previously described.

5. Conclusions
The analysis of sugar and sugar beet production and trade in the EU highlights the

dominance of France and Germany, which together account for more than half of total
production. Serbia stands out as a notable producer in the region, achieving production
levels comparable to Denmark and Sweden, as well as substantial export values. However,
its trade balance has shown fluctuations over the years. The analysis of revealed compara-
tive advantages indicates that Serbia holds a strong position in the international market,
although a decline in this indicator has been observed in recent years. Additionally, the EU
sugar market is highly integrated with the global market, with Serbia maintaining a solid
position within this framework.

The analysis of the HHI trends in the EU and Serbian sugar industries reveals signifi-
cant structural differences in market concentration. Serbia exhibits a substantially higher
HHI, indicating a more concentrated market dominated by fewer companies. In contrast,
the EU demonstrates a more balanced and competitive market structure. The observed
trend of rising HHI values in both regions suggests an overall increase in market con-
centration and a corresponding decline in competitiveness. Further econometric analysis
highlights a strong and statistically significant link among market concentration and firm
financial position in both the EU and Serbia, supporting the market power hypothesis and
economies of scale as key drivers of profitability.

Regarding limitations, this study is based on available trade and financial data, which
may not fully reflect informal market dynamics or short-term fluctuations. While the
analysis of market concentration and profitability is methodologically robust, it does not
encompass all external factors influencing financial performance, such as policy changes,
global trade disruptions, or shifts in consumer behavior. Also, further limitation of this
analysis lies in the comparison between Serbia, treated as a single national market, and the
European Union, analyzed as an integrated market entity. Although the European Union
operates as aggregated market mechanisms, including production quotas (until 2017),
import tariffs, and internal price supports, it may not fully capture structural differences
and concentration disparities that exist among individual EU member states. Furthermore,
a significant limitation of this research is the exclusion of the effects of the Russia-Ukraine
war and the COVID-19 pandemic.

Based on these findings, several policy and strategic recommendations could be made.
First, future research should investigate the long-term impact of EU sugar market liber-
alization on smaller producers and exporters, examine the effectiveness of government
subsidies and policy incentives, and analyze the potential effects of emerging global shocks
on trade and competitiveness. Second, policymakers in Serbia should prioritize strength-
ening competition policy and encouraging entry opportunities for smaller producers to
mitigate excessive market concentration. Furthermore, greater alignment of Serbia’s market
regulations with EU standards would facilitate smoother integration into the single market
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structure. Finally, monitoring market concentration trends and profitability determinants
on a continuous basis is essential for ensuring a balanced and resilient sugar industry. Fu-
ture studies should also incorporate a wider range of supply chain participants to provide
a more extensive assessment of industry resilience and challenges.
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