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1. Yaconmc “ExoHOMMKa” MOKPEHYT je jyna 1954. ropune u nox Ha3usoM  Humiky npuBpesHm
IJIACHUK  M371asVo je Jio jyHa 1957. ropuHe, a xao “TIpuBpegHu rmacHuK” o Kpaja 1969. rogune.
Hasus “Hayka n mpakca” HOCHO je 3aKk/by4HO ca 6pojem 1/1973. rog. kafa fo6uja Hasus “ExoHoMuka”
KOjI U JJaHaC MMa.

2. Yacomnuc cy mokpenymn [Ipyurso exoHoMmucta Hutna u [Ipymtso HHXubepa U TeXHUIapa
Humma (ocTamo kao u3faBad 1o Kpaja 1964. roguse). Yapyskeme Kiburopoha mocraje usgaBad moies
oxi 6poja 6-7/1958. ropuHe. Exonomcku daxynrer y Huury Ha ocHOBY cBoje omnyke 6poja 04-
2021 op 26.12.1991. ropuse moctao je cynsnasad “ExoHomuke”. Takobe n ExkoHOMCKM (akynTeT y
IpulllTiau mocTao je cyusgasad of 1992. roguse. [Toues ox 1992. roguue cyusgasad “Exonomuke”
je u IpymBo 3a mapketusr pernona Hum. Kao cynspasau “Exonomuke” durypupanu cy y ToKy
1990-1996. roayue u PoHy 3a HayIHU paj oniTyrHe Huiil, 3aBoj 3a IPOCTOPHO U ypOAHNCTUYKO
rmnanupamwe Hum n Kopnopanuja Bunep bpoxep Hum.

3. Peny6rmuku cexkperapuar 3a nHpopmanuje CP Cpbuje cBojum Pemerem 6p. 651-126/73-
02 op 27. HoBeMOpa 1974. ropuHe ycBojuo je 3axteB “ExoHomuxe” 3a ymuc y Perucrap HOBuHa.
CxkynmtuHa JIpymTea ekoHomucta Huma Ha cepnuiy o 24. ampuna 1990. roguse cTaTyTapHOM
omTyKoM moTBpAmaa je ga “ExoHommka” mma cTaryc mpaBHor imua. Ha cemumiy CKymuTHHe
Ipymra exonomucta Humr ox 11. HoBeMOpa 1999. ropune noHeTta je opnyka na “ExoHomuxa”
OTBOPY TT0CE6AH >KMPO-PAUYH.

4. TIpema Munubewy Penybmuukor cekperapuara 3a kyntypy CP Cp6uje 6p. 413-516/73-02
ox 10. jyma 1973. rogune u MuHKUCTapCTBa 3a HayKy U TexHonorujy Peny6muke Cpbuje 6p. 541-
03-363/94-02 ox 30. jyna 1994. rogune “ExoHoMuKa” 1Ma CTAaTyC HAy<YHOT U PAHI HAIMOHATHOT
vaconuca “Exonomuka” je modes of 1995. nobuna ctaTyc MelyHapoZHOT eKOHOMCKOT 4acOIINca.

5. YPEOHUIIN: np Josau ITerposuh (1954-1958), Muogpar ®umunosnh (1958-1962), Braroje
Maruh (1962-1964), ip Oparomy6 Crojumkosuh (1964-1967), np Muonpar Huxomuh (1967-1973),
np Oparomy6 Cumonosuh (1973-1984), np Muogpar JoBanosuh (1984-3-4/1988), np [Iparomy6
Cumonosuh (1990-2019), ap 3opan Cumonosuh (2019-10 manac).
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CREATING ADDED VALUE AS A STEP TOWARDS INCREASING
SUSTAINABILITY IN GRAPE PRODUCTION SECTOR?®

Abstract

Fresh grapes, or grape products are very often a part of daily meals, while grapes
are economically among the most important agricultural products. Just growing grapes,
or entering the wine production, choosing the right grapevine varieties according
to occurred production and market conditions, usually it is not so easy to decide. In
this paper, an economic analysis based on variable costs has been made, showing
the possible way in value added creation at farm level in the national viticulture and
winemaking. Gained research results show that grape processing into the wine is
economically justified decision (there are observed wine production of Tamjanika
Bela and Chardonnay grapevine varieties), as there are derived positive contribution
margins. Even more practicing mentioned activity at the farm, namely the processing
of grapes into wine could contribute from 5.4 to 12.4 times higher contribution margin
compared to simple grape production.

Key words: grapevine varieties, wine production, Serbia, contribution margin, value
added creation.

JEL: Q01, Q12, Q13

CTBAPAILE JTOJATE BPEJTHOCTH KAO KOPAK KA
IHOBERABY OAPKUBOCTHU Y CEKTOPY
IMPOU3BOAILE I'POKBA

Caxerak

Csedrce 2pooiche, 00HOCHO nPou3800U 00 2podtcha Cy 8pIo 4ecmo cacmagHiL 0eo OHes-
He ucxpame, 00K ce U3 y2ia ekonomuje eposiche Hanasu mely HajearcHujuM nomsonpu-
8peoHuM npouzsoouma. Aoekeamar o00adbup oozosapajyhez copmumenma 6UHO8e
J03€ Y CKIAdy ca Oamum Npou380OHUM U MPHCULHUM YCIOBUMA, NPU CAMOM 2ajerby
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2podicha, un MoKom YIacka y npous8oorw) 8UHA, OOUUHO HUje HUL MAJo 1aKa 00ayKd. YV
080M paoy, ypaleHa je eKOHOMCKA AHAMU3A 3ACHOBAHA HA 6APUJADUTHUM MPOUUKOBUMA,
Koja npuKasyje Mozyye HauuHe Cmeaparsa 000ame 6peOHOCHIL Ha HUBOY 2A30UHCIABA
VHYMAap HAYUOHATHOZ CEKMopa 8UHOSpaoapcmea u surnapcmea. JJooujenu pesynmamu
UCTPACUBARLA NOKA3Y]Y Oa je UHUYUParbe ipepade epoxcha y 6UHO eKOHOMCKU ONpag-
0aHa oonyka (nocmMampand je npou3soora eura oo copmu Tamjanuxa d6ena u Lllapoo-
He), Kako cy 0obujere noumuste mapowce nokpuhia. [lIma suuie, basmwerve novwerymom
derammuouiyy na gapmu, 0OHOCHO npepadom 2podicha y 6uHo, Mo21a 6u ce ocmeapumil
00 5,4 00 12,4 nyma seya maporca nokpuhia y 00HOCY Ha camy npouseoorsy 2poicha.

Kwyune peuu: copmumenm zpoorcha, npoussoora euna, Cpouja, mapoca nokpuha,
cmeaparse dooame 8peOHOCU.

Introduction

Considered economically, grapes belong to the group of the most important edible
crops (basically fruits) grown worldwide. In last couple decades they are grown at over
7 million ha (Cantu, Walker, 2019; OIV, 2024). In globally organized grape production,
in 2022, in average there was achieved the yield of slightly over 11 t/ha, or overall
production of almost 80.1 million t of fresh grapes (OIV, 2022). As the grapes could
be used in human consumption as fresh or in form of processed products (Kandylis et
al., 2021). Meanwhile, it has to be mentioned that in last several decades, grape yields
had expressed increase, primarily towards implementation of well-suited production
mechanisms involving intensification in use of pesticides and planting of higher yielding
varieties (Lopez Ruiz, 2024).

Incorporating the value-added concept in agriculture would contributes the growth
of farms competitiveness, profitability and sustainability, no matter to practiced line of
production (Clark et al., 2021). Not so often, it is a precondition of farm survival in
contemporary global business ambient (Clark, 2020).

Focused to gained raw agro-product, it usually assumes different level of agro-
products processing, starting from their cleaning, cutting, calibration and packaging,
while offering in ready to made state to the final consumer (Rasul, 2002; De Corato,
Cancellara, 2019), or pulling the products through the more demanding processing
activity, as are pressing, squeezing, milling, drying, pasteurization and sterilization,
freezing, pickling, fermentation, or preparing of certain food product furtherly offered to
final consumers (Ghoshal, 2018; Kumari, Singh, 2018; Knorr, Augustin, 2021).

In such a way to raw agro-products are assigned the new use value previously
required from the market. Carrying out the transfer of raw into the processed product
farmer creates the value added affecting its overall profitability. In grape growing sector,
excluding the simple mechanical cleaning, sorting and packing of the fresh grapes, value-
added is usually linked to higher level of grapes processing, and production of raisins,
grape juice and jams, different wine products and spirits, grape seed oil, etc.

Nowadays, wine production is the most common way of grape processing. It is
estimated that almost 75% of the global grape production is pushed to the wine sector
(Beres et al., 2017). It is followed by relevant volume of organic waste (by products),
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primarily grape pomace, seeds, skin and part of stalks (they include up to 30% of the
initially crushed grapes), that could be valuable inputs in further processing (Muhlack et
al., 2018). It is considered that entire wine production in 2022. were almost 260 million
hectoliters, having slight decrease in last few years (Grazia et al., 2023). Besides, the
estimated value of global wine market at the beginning of current decade has been
exceeded the 300 billion USD (Wagner et al., 2023), with prediction to exercise sharp
growth in next five years to overall revenues of over 500 billion USD (Dudic et al.,
2024).

In line to rich and well-balanced chemical composition of the grapes’ nutrients
(Deng et al., 2011; Aubert, Chalot, 2018), grape as the major input in wine making
sector are approving several health benefits of wine consumption, such are prevention
in cardiovascular disease, arthritis and diabetes, enables strong antioxidant activity that
decreases cancer and dementia risks, it sharps cognitive functions and stimulates anti-
aging processes and immune system, or increases longevity, or it balances cholesterol
level, and enables better digestion, etc. (Shrikhande, 2000; German, Walzem, 2000;
Higgins, Llanos, 2015).

Among the grape producers, as leaders could be underlined primarily China,
followed by the France, USA, SAR and Italy. Globally respectable volume of production
has also Chile and Argentina, or Spain and Turkey (Khan et al., 2020). On the other side,
as the leaders in wine production, there is a dominancy of European countries, while next
could be underlined Italy (with almost one fifth of the global production), France, Spain,
USA, Australia, Chile and Argentina (Moro, 2023).

Considering some previous research, basically within the group of the main wine
exporters are usually top producing countries, such are France, Italy, Spain, and Portugal,
or Australia, New Zealand, Chile and Argentina. It is interesting that Austria has the
role of the main wine re-exporter, while the group of countries that imports the most
of available wine quantities due to expressed domestic wine consumption is usually
represented by USA, China, UK, Germany, and Netherlands (Thome et al., 2023).

What is happening at the Serbian wine market? Serbia is living the wine production
boom in terms of introducing new technologies and improving the quality of wine.
Currently in Serbia operates 488 registered wineries, showing the growth trend in last
several years. These wine producers produced 20.1 million liters of wine in 2023. Of the
total amount of wine produced in 2023, 11.7 million liters were produced from domestic
grapes, while 8.4 million liters were produced from imported/supplied raw materials,
mainly from the North Macedonia (MAFWM, 2024). Although the number of wineries
is increasing, wineries are usually in form of small family business, economically so
weak to significantly expand the production in short period towards the growing market
needs (Simonovi¢ et al., 2019).

Besides the visible progress in national wine sector in last two decades, it is still
underdeveloped comparing the market capacities and available natural conditions for
grape production. Sector requires general tech-tech modernization, products branding
and differentiation, strategic approach in production and marketing, while it needs
fresh investments and stronger state financial and administrative support, or specific
education and intensive joining of current wine producers, etc. (Prodanovi¢ et al., 2020).
The general issues linked to viticulture and winemaking sector in Serbia derived from
intensive grubbing up of vineyards in last couple decades, as well as decrease in planting
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of local varieties. In line to previously mentioned, Serbia stays without significant areas
under local varieties, inducing in same time huge and steady loss in available genetic
grapevine potential, impacting the state of national viticulture sector (Jaksi¢ et al., 2019).
So, although there are active state measures for planting of new vineyards, Serbia still
missed enough vineyards to enable self-sufficiency of national grape and wine market.
Mentioned is especially visible in growing and processing of autochthonous (local)
grapevine varieties (Petrovi¢ et al., 2024).

Apart from the problems of preserving local grapevine varieties and planting
vineyards with those varieties, in recent time, grape growers and wine producers in Serbia
are facing certain negative climate change effects, such are temperature growth, heatwaves
extension and lack of rainfalls in growing season, usually affecting the framework of
phenological stages at grown grape varieties in many wine-growing regions at national
level. So, grape growers are slightly forced to adjust established vineyards (selection of
optimal grape varieties) to changed climate conditions, in order to secure satisfied level
of grape, and further wine production (Vujadinovic et al., 2016). The current climate
changes pose a particular challenge for future viticulture and wine production in Serbia.
In the future, grape and wine producers will have to make an appropriate choice between
commercial international varieties and autochthonous (old local) varieties that have
adapted to the local ecological conditions in Serbia for centuries. This is of particular
importance as some studies have shown that the quality parameters of grape musts and
wines of certain autochthonous (old local) grapevine varieties have improved over time
due to climatic changes that have a positive effect on their quality (Bradi¢ et al., 2024;
Ivanovi¢ et al., 2023). Despite some problems related to excessive heating in some
already hot wine-growing areas, this increases the wine production potential due to the
possibility of successfully cultivating vines in new areas, the gradual expansion of the
most vacated areas, as well as the opportunity to introduce new grapevine late ripening
cultivars in our region (Jaksic et al., 2023).

Although there are a huge number of grapevine varieties worldwide, only 300 to
400 of them are commercially important for global production (Nikoli¢ et al., 2021). It
is a general globalization of world wine production, but also a challenge in the future
selection of varieties for each wine country, including Serbia. Serbia has on disposal
diverse terroir conditions, while the overall wine-growing area is consisted from 3 large
wine-growing units, 22 regions and 77 subregions (districts), so they constitute Wine-
growing Serbia (Jaksi¢ et al., 2015). Over 10% of overall number of farms are involved
in grape growing (Balenovi¢ et al., 2021). In all wine-growing areas of Serbia, nowadays
are produced 224 grapevine varieties towards commercial production of grapes and wine.
Meanwhile, only 31 grapevine varieties are considered as local (autochthonous), (Jaksic
et al., 2024). For this reason, Serbian grape and wine producers should pay attention to
whether they will be planting vineyards with internationally recognized varieties or with
autochthonous (local) varieties specific to individual wine-growing areas of Serbia in
order to achieve better recognition on the market. Grape producers must also determine
whether it is economically more profitable to process grapes into wine, considering the
characteristics and quality of the grapes and wine from certain grapevine varieties.

The main goal of research was to assess the value of created value-added at
grape growing farm, if the farmer transfers the produced volume of grape into the wine.
Specifically, research has to perceive whether the farmer could boost its profitability and
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economic sustainability, if he turns grown grapevine variety (autochthonous, i.e. local
wine variety Tamjanika Bela, or international wine variety Chardonnay) into the wine as
the final product.

Material and Methods

In order to evaluate the farm capacity to create value added in further food
processing activities, specifically wine production, as in some previous researches there
were used analytical calculations based on variable costs (calculation of contribution
margin), and method for the determination of critical values of production. Contribution
margin represents difference of gained incomes derived from wine selling and overall
variable costs underlying wine production. On the other side, critical values of production
represent the values of observed elements of production (price, yield and variable costs)
that lead to equalization of contribution margin with zero (Jelocnik et al., 2013; Jelo¢nik
etal., 2019; Jelo¢nik et al., 2020; Subic et al., 2022).

Research tempts to analyze the size of economic potential of selected grape grower
in value added creation, if he enters the wine production with cultivated autochthonous
(local) and commercial grapevine varieties (Tamjanika Bela - old local muscat variety
for white wines, and Chardonnay - internationally widespread variety for white wines),
instead of selling the harvested grape to the local wineries, i.e. on the local market.
Derived research results should encourage the grape producers to accept the winemaking
(especially based on autochthonous, i.e. local varieties), as the adequate tool for increasing
business vitality and profitability. So, creating the value-added should gradually transfer
their main activities (grape growing) to the level of processing (wine production).

Research implies the required data for analysis collected through the in-depth
interview with grape producer (small family winery) located in the Tri Morave wine-
growing region (Trstenik wine-growing subregion), the same one used in research
(Jelocnik et al., 2024). Used data corresponds to production year 2023/24 (vintage 2023).
Allused inputs and derived results were presented tabularly in EUR. Meanwhile, observed
costs and incomes are linked for the volume of wine gained form grapes produced at one
hectare of vineyard (full yielding is assumed, while entire volume of produced grape will
be in service of wine making). That way enables comparing the contribution margins
gained in grape and wine production, or observing increase in overall gross financial
result at specified farm. Research consults available scientific literature from the field of
vine growing/wine production, and professional expertise.

There are few research limitations. Primarily it assumes economic analysis
based on data only from one production cycle of the wine, organized at single locality.
Besides, this is quite enough for perceiving the value-added creation in terms of grape
processing at particular farm (mini winery). It has to be mentioned that in line to applied
technological process, utilized equipment, level of implemented marketing approach and
specific ,,final touch” brought to final product (general and quality category, as well as
type of wine), derived research results could variate in regard to similar products gained
by other wineries. As research limitation could be also considered general lack of similar
economic analysis in national or regional scientific literature, that potentially disable
comparability of derived research results.
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Scientific and professional importance of performed research could be based on
the fact of missing papers with specific but similar focus at national level. It could serve
as certain agroeconomic (analytical) millstone for professionals, primarily grape growers
and wine producers, policy makers and traders, as well as to scientific audience turned to
observed field of agriculture.

Results and Discussion

As was mentioned, mini winery is settled in Trstenik wine-growing sub-region.
Available vineyard covers a little more than 4 hectares. In production structure dominate
white wine varieties, primarily globally recognized Chardonnay and autochthonous
(local) variety Tamjanika Bela. Although most of the produced grapes are sold to local
wineries, interviewed producer owns all required facilities and equipment used in
winemaking, while farm members together with employed workers are technologically
well-experienced.

According to growth in demand for high quality wines made from local varieties
at regional market, economic analysis considers wine production of Tamjanika Bela
compared to those produced from Chardonnay (demand for wines derived from local
grape varieties exceeds the production of specified type of wine, as in line to CVO
(2024) data there are just slightly over 300 ha under Tamjanika Bela in Serbia). Business
moto of the observed wine producer is “quality over the quantity”, so wine production
and maturing, bottled wine and its further storing deserves special attention. In line to
predetermined marketing strategy, wine is later selling in original packaging (0.75 1
bottles) to local wine stores and restaurants, as well as in the winery itself. Basically,
previously assumed guaranties good income opportunity to observed winery.

Perceiving the potential profitability gained in wine production from both
grapevine varieties (Tamjanika Bela and Chardonnay) corresponds to adequate matching
of the occurred incomes and costs (Tables 1. and 2.). Surely, it has to be underlined
that gained positive contribution margin does not necessarily reflects the profitability
in wine making, while it is furtherly determined by the level of fixed costs underlying
the observed production. Similarly, increase in contribution margin is favoring some of
available production lines, but only if occurred fixed costs are equal for all of them.

In wine production are used stainless steel vessels (capacity of 2,000 I each). It
is assumed that the wine production at both grapevine varieties is based under the same
randman of acc. 65% (produced 65 liters of wine from 100 kilograms of grapes), what is
in line to normative of good production practice. In other words, fresh grapes of variety
Tamjanika Bela produced at one hectare (12 t) could be transferred into the 7,800 1
of wine (i.e. 10,400 bottles), while at variety Chardonnay, 10 t of fresh grapes could
be turned to 6,500 1 of wine (i.e. 8,666 bottles), (Jelocnik et al., 2024). Incomes are
based on wholesale price of wine bottle that could be achieved at local market for high
quality wines without geographical indications (fairly traded price per bottle sold with a
beautiful, high-quality designed label). Besides, the interviewed producer, i.e. farm, has
not received any subsidies for the wine production. Income side of calculation shows
slightly better results in case of Tamjanika Bela, primarily as a result of higher quantity
of the produced grapes.
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Table 1. Contribution margin in wine production (in EUR, production cycle 2023/2024.,
grapevine variety Tamjanika Bela)

A — Value of production

Element UM %::%t;[y p(la):][ﬁ;/l Total
Wine (bottled) 0.751 10,400 6.00| 62,400.00
Subsidies - - - -
Total incomes 62,400.00

B — Costs of production

1. Direct costs of production UM %::%tll&[y pf:léﬁ/[ Total
Fresh grapes Kg 12,000 1.000| 12,000.00
Amwl preparation of vessels and used L 7.800 0.025 195.00
equipment (consumables and spare parts)
Enological means L 7,800 0.038 296.40
Laboratory gnalysis of grape must (pH, Psc 5 15.00 30.00
sugar and acids content)
Laboratory analysis of wine (analysis on
WineScaJI;y FOSSyapparatus) (analy Psc 4 20.00 80.00
Laboratory analysis of wine
(in accreclii}f[ed lazoratory) Psc 2 150.00 300.00
Supplies in the wine production L 7,800 0.031 241.80
Renting of the cool storage (24 h) Kg 12,000 0.012 144.00
Energy — electric power Bottle 10,400 0.093 967.20
Water Bottle 10,400 0.014 145.60
Labor — wine production L 10,400 0.270 2,808.00
Other costs - - - 516.24
Total direct costs 17,724.24
2. Packaging costs UM g::%tll&[y Prglev})er Total
Glass bottle Psc 10,450 0.650 6,792.50
Wine bottle stopper Psc 10,450 0.164 1,713.80
Bottle cap Psc 10,450 0.068 710.60
Etiquette Psc 10,450 0.342| 3,573.90
Cardboard box (for 6 bottles) Psc 1,742 0.855 1,489.41
Labour — packing Psc 10,400 0.050 520.00
Other costs - - - 444.00
Total packaging costs 15,244.21
Total costs of production (1+2) 32,968.45
Contribution Margin (A - B) 29.,431.55

Source: according to authors’ calculation
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Table 2. Contribution margin in wine production (in EUR, production cycle 2023/2024.,
grapevine variety Chardonnay)

A — Value of production

Element M %:f‘['gtqy Pfr“ffM Total
Wine (bottled) 0.751 8,666 7.00|  60,662.00
Subsidies - - - -
Total incomes 60,662.00

B — Costs of production
1. Direct production costs UM %::%t;[y pf:lchi/I Total
Fresh grapes kg 10,000 0.85 8,500.00
Annual preparation of vessels and used
equipment (consumables and spare| L 6,500 0.025 162.50
parts)
Enological means L 6,500 0.038 247.00
Laboratory gnalyms of grape must (pH, pse ) 15.00 30.00
sugar and acids content)
Laboratory analysis of wine (analysis on
WineScanryF OSg'I apparatus) (analy PS¢ 4 20.00 80.00
Laboratory analysis of wine
(in accredri}‘,ced lazoratory) PS¢ 2 150.00 30000
Supplies in the wine production L 6,500 0.031 201.50
Renting of the cool storage (12 h) kg 10,000 0.006 60.00
Energy — electric power bottle 8,066 0.093 805.94
Water bottle 8,666 0.014 121.32
Labour - wine production L 8,666 0.270 2,339.82
Other costs - - - 385.44
Total direct costs 13,233.52
. uanti Price per

2. Packaging costs UM ?)er Ul\sly Ul\’? Total
Glass bottle psc 8,700 0.650 5,655.00
Wine bottle stopper psc 8,700 0.164 1,426.80
Bottle cap psc 8,700 0.068 591.60
Etiquette psc 8,700 0.342 2,975.40
Cardboard box (for 6 bottles) psc 1,450 0.855 1,239.75
Labor — packing psc 8,660 0.047 407.30
Other costs - - - 351.43
Total packaging costs 12,647.28
Total costs of production (1+2) 25,880.80
Contribution Margin (A - B) 34,781.20

Source: according to authors’ calculation
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On the other side, production of wine Chardonnay is burdened for around 27,4%
lesser overall costs of production. Overall costs of production involve group of direct costs
of production and costs related to packaging and logistic under the produced wine (could
be assumed that both groups of costs are mutually balanced). In both calculations (Tables 1.
and 2.) costs of fresh grapes are dominated within the structure of overall costs (although the
grapes are produced at the farm, as a raw material used in wine production costs of grape are
evaluated per current wholesale price at the local market), with 36.4 % at Tamjanika Bela, or
32.8 % at Chardonnay. They are followed by labor costs (involve both engagement of external
(technologist/enologist) and internal (farm members) labor) that could be assumed as
variable costs too (Subi¢, Jelo¢nik, 2016), or costs of bottles and etiquettes, etc. Besides,
it should be mentioned that other costs represent costs of small repairs, certain taxes, or
reservation for the costs of unexpected events which could potentially occur, while they
are estimated as 3% of the total direct costs of production. As the quality of final product
(wine) is among the highest producers’ priorities, in each cycle of wine production
there are done several laboratory analyses of grape must and wine in different stage of
production. As like in grape production, farm is purchasing all inputs at the local market.

Although there are used different grapevine varieties in white wines production
(Tamjanika Bela and Chardonnay), used technological approach at the farm has not
significantly differed. Despite the fact of quite unfavorable weather conditions for
grape production in vegetative season 2023/24 (vintage 2023), there has been achieved
expected quality of produced wine (wine production prefers quality than quantity).
Related to gained contribution margin, it is for around 18.2% higher in production of
Chardonnay, what is mainly consequence of lower overall costs of its production.

Table 3. Critical values in wine production (grapevine varieties Tamjanika

Bela and Chardonnay)
Description Tamjanika Bela ‘Chardonnay
(in EUR/bottle) (in EUR/bottle)
Expected production (EY) 10,400 8,660
Expected price (EP) 6.00 7.00
Subsidy (S) - -
Variable costs (VC) 32,968.45 25,880.80
Critical price: CP=(VC-S)/EY 3.17 2.99
Critical production: CP=(VC - S)/ EP 5,495 3,697
Critical variable costs: CVC = (EY x EP) +§ 62,400 60,662

Source: according to authors’ calculation

In previous table (Table 3.) are shown critical values derived in wine production
from both grapevine varieties. They represent the values of production parameters that
leads to equalization of contribution margin with zero (Jelo¢nik et al., 2021; Subi¢ et
al., 2022). Contrary to grape production (Jelocnik et al., 2024), wine production from
the grapes of Tamjanika Bela grapevine variety is more sensitive to possible production
risks.
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Summing the overall contribution margin gained in grape production at one
hectare, and later their processing into the wine at the farm (Table 4.), there could be
seen that initial contribution margin derived in basic agricultural production is enlarging
for 6.4 times (in case of Tamjanika Bela), or for even 13.4 times (in case of Chardonnay)
through the value adding to the grapes and their transfer, i.e. processing into the wine.

Table 4. Overall contribution margin gained in grape production and grape processing
(grapevine varieties Tamjanika Bela and Chardonnay, in EUR)

Element Tam'j anika Bela Ch‘ardonnay
(in EUR) (in EUR)
C:{lﬁil;utim margin gained in grape production 5.395.00 2.800.00
at 1 ha
Contribution margin gained in winemakin
(from the grapes prgodufed at | ha) ¢ 29431.55 34,781.20
Overall contribution margin gained at the farm 34,826.55 37,581.20

Source: according to authors’ calculation and * Jelocnik et al., 2024.

Considering the decision which variety has to be produced, or dominated within
the production structure at the farm, if all produced grapes will go into the processing,
sounds as somehow tricky question. Although the overall contribution margin is for 8
% higher in production of Chardonnay wine, that does not mean its favoritism at all
costs. Before all, difference in gained contribution margins is relatively small. Secondly,
observed locally, Chardonnay wine as widely recognized variety could be sold on the
Serbian, as well on the international market. On the other hand, Tamjanika Bela wine
represents a national ,,rising star” (even regionally), because the demand for this wine
is high, so that the wine producers can sell these wines easily and quickly. At the end,
growing and especially processing the grapes into the wine for both grapevine varieties
could be considered as good business solution for the certain farm, much better than
selling the fresh grapes.

Conclusions

Agri-food production is among the essential human activities, that tries to satisfy
existential human need, nutrition. In this process farmers have to strive to implement as much
as possible value added in food product they realize at the market. In this way they will secure
increase in incomes, sustainability to farm, and certain level of prosperity to local community.

Globally grape is among the most valuable agricultural products. Its production is
widely spread worldwide. Wine serves as the perfect alternative for value adding to fresh
grapes at the farm level.

In paper was tried to economically assess the value of created value added in grape
production sector regarding the processing of grapes into the wine. Processing of two white
grapevine varieties was focused (Tamjanika Bela and Chardonnay), while wondering
which variety has to be favorized by the producers, international wine variety or local
(autochthonous) one. Derived results show that in both cases contribution margins are

10 EKOHOMUKA EEX3]



http://www.ekonomika.org.rs

positive, surely impacting the creation of value added at the farm level. Re-summing the
contribution margins gained in grape production and further winemaking from the grapes
obtained at the one hectare of vineyard, initial contribution margin achieved in grape
production is increasing from over 6 to 13 times, depending on the grown, i.e. processed
grapes of grapevine variety.

Deciding which grapevine variety has to be labeled as the winner is so hard, as
both observed varieties at national level have the wining mentality. Chardonnay seems
to be widely recognized and, in some moments, irreplaceable wine variety, while from
Tamjanika Bela is expected to play the important role at national wine market so soon,
ensuring quick and easy sales. So, gained contribution margins have to support the
popularization of grape production and processing at the farm level, as this business
solution (value added creation through wine production) will certainly improve
competitiveness, while strengthen the sustainability of farms involved in viticulture,
or even the sustainability of entire sector. Besides, paper has also certain scientific
contribution, as at national or regional level there is no such a similar economic analysis.

Next research steps will lead to investment analysis (investment in vineyard
planting, and grape and wine production), trying to discover which of observed varieties
bring better economic results to farm, if it decides to enlarge current production capacities,
or just to enter the sector of viticulture and winemaking for the first time. Potentially,
further research steps could be also turned to decision making towards the choosing the
most suitable variety for the Serbian growing circumstances, based on experts’ opinion
and further multi-criteria decision analysis.
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Kao pesynmam odzosapajyhiee nonawarea u egexmusHe ynompebe pecypca, 3a-
XMeeanoe 3Hara, eeWmuna, U Kounemenyuja. Y nacmojary oa ocmsape 6parci
Pa380j, Uil KEATUMEN NOCI06ARA U 00OUN, OpeanUu3aylje npeeacxoOHo aKmus-
HO cmpeme Ka yHanpehery ceoje npooykmusnocmu. Ilopeo Huza Hu3a Heonxoo-
HUX ¢hakmopa, KoMNnemenmHo pyKo8oOCmEo je KayuHu npeodycios 3d Kpeuparse
opeanuzayuje xoja he ocucypamu KeanumamusHo 00/be NOCI08He pe3yamame y
00HOCY Ha ynopeduge koHKypernme. Konuxo he pykogohere oonpurocumu Keauu-
memy nocioeara opeaHuzayuje 3aeuck 00 pasiudumux napamemapa. Temamuxa
0602 UCMPAXHCUBATLA POKYCUPAHA je HA YMUYajy uHmepaxyuje npomMeH UeUx Hu-
60a PYHKYUOHUCARA U OYHCUHE NOCTOBAA OP2AHU3AYUje Y 0OHOCY HA YNOpeouge
pecypce. [lowno ce 00 npemnocmagke 0a UHOUKAMOPU OYHCUHA NOCTOBAFA U HUBO
npuspehusaroa opeanusayuje UMajy 8enuKu Ymuyaj Ha OUMEH3Ujy NOCI08He YC-
newHocmu, y3umajyhiu y o03up c60jcmea KOHKYPeHama ca Kojuma ce opeanuzayuja
Mepu u makmuuy Ha 0eunucanom mpocuwmy. JobujeHu 002060pu UCHUMaHuKd
obpaheHu cy Henapamemapckum x2 mecmom.

Kayune peuu: opeanusayuja, KeaiumamueHo RNOCI08AIbe, KOHKYPEHMU,
OYHCUHA NOCOBALA, OOUM (DYHKYUOHUCARLA.

Introduction

Qualitative business operations, viewed more broadly, imply a system implemented
within the organizational structure that enables the achievement of business excellence
based on the effects of improving business productivity, strengthening market competition,
developing innovations and technologies, enhancing the education system (Ceha, 2015),
and so on. Given that qualitative business operations are a multidimensional determinant,
its understanding involves analyzing various aspects — market, technical, and managerial.
This means that when analyzing qualitative business operations and market competition
(Schindehutte, et al., 2008), the question of understanding the organization’s operational
success can also be raised.

The development of a qualitative business system for an organization (Miletic,
et al., 2020a) that is more successful in its orientation toward competitors (O’Dwyer,
Gilmore, 2019) operating in the same or similar market represents one of the primary
parameters for achieving a stable market position in operations. The continuous
improvement of such a business and management system (Mileti¢, et al., 2017) creates
conditions for increasing labor productivity as a significant factor and driver of overall
operations, which enables cost reduction and enhances competitiveness both in the
national and international markets.

Creating a sustainable competitive position (Mileti¢, et al., 2018b) essentially
arises as a result of the process of specifically combining the efforts and activities of
the organization, regardless of the duration and level of business in the market. As
competition in the market becomes increasingly intense, the successful functioning of
the organization includes the conceptual role of knowledge (Ndubisi, et al., 2020) and
management based on the continuous acquisition of experience and the improvement of
the quality of products and services (Mileti¢, Cur¢i¢, 2021). The competition thus moves
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from the level of prices and technical innovations of products that pass the test of the
international market to the area of knowledge management and innovations in the field
of management and marketing (Grubor, 2011). Customer satisfaction with the product
characteristics related to created or expressed needs and the overall performance of the
organization (Stamatis, 2012; Curgi¢, Mileti¢, 2020) should be continuously monitored
in order to identify opportunities for improving the competitive position. In a business
environment that is ultimately profit-oriented, innovation management (Ferreira, et al.,
2020), quality, and marketing enable organizations to find an appropriate response to the
challenges of qualitative business operations. In this context, marketing power (Ivanova,
et al., 2017), or weakness, is increasingly being linked to the overall strength of the
organization in the comparable market.

Improving the organization’s operations relative to comparable competitors is its
primary goal, embodied through the achievement of business excellence and reaching
the defined class of product and service quality. At the micro level, qualitative business
operations represent the organization’s ability to compete with rivals (Andrevski, Ferrier,
2019) in a way that allows it to position itself highly in the market, ensuring conditions
for further growth and development. To such a business trajectory, the organization’s
management (Suryaningrum, et al., 2023) needs to add new knowledge in order to
provide an appropriate response to the demands placed by the market (Lengler, et al.,
2014).

Achieving a unique competitive position in line with global market standards is
a complex process that requires management (McMullen, et al., 2009) to coordinate
all business functions within the organization, regardless of the duration and level
of operation, and to invest exceptional financial and marketing efforts. Efforts
should primarily be directed toward management competence (Yang, 2011) and the
implementation of integrated management systems (Jorgensen, et. al. 2006) that
pave the way to the international market, along with the improvement of knowledge
productivity as a strong foundation for such an outcome. The implementation of
integrated management systems (Laudon, Laudon, 2010) and innovative technologies is
the path to achieving the competitive capability of organizations (Debruyne, et al., 2010;
Pesevic¢, 2020) in a flexible corporate environment. This concept enables the reduction
of the time needed to improve the scope of operations, thereby generating conditions for
national organizations, by adhering to international standards (Curéic’, Mileti¢, 2021), to
successfully operate in foreign markets.

Starting point and methodological approach

Numerous studies have verified the intense need for organizations to improve their
qualitative business operations, taking into account the competitors with whom they are
compared and compete in the market, while simultaneously striving to achieve business
excellence. Various authors have proposed the concept of maturity with the intention of
facilitating the gradual improvement of organizational performance quality (Harmon,
2004; Collinson, Narula, 2014; Su, et al., 2020; Smith, et al., 2005). This paper is based
on the thesis that, in addition to a range of necessary factors, competent leadership is
a decisive prerequisite for creating an organization that will achieve better business
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results relative to comparable competitors. The research also covered the observation
of selected factors believed to be significant for improving the qualitative business
operations of organizations. The significance of the following elements was considered:
the implementation of integrated management systems, business productivity, knowledge
in the fields of management and marketing, the standardization of operational quality,
and the technical-technological foundation of existence. The focus of this study is
primarily directed toward a comparative analysis of organizations with varying durations
of business operations in evaluating qualitative performance relative to comparable
resources, as well as the impact of the interaction between the variables regarding the
level of operation and duration of operation on the assessment of qualitative business
performance relative to competitors with whom they identify.

The research conducted is deterministic-implicative, as it is based on theoretical
frameworks and the results of previous empirical studies. The research was conducted on
a sample of 82 organizations, of which 17% were micro-organizations, 34% were small
organizations, 3 1% were medium-sized organizations, and 18% were large organizations.
In designing the methodological framework of the study, alongside the exploratory
method, the bibliographic-speculative method was employed, while the analysis and
interpretation of results utilized the method of multiple comparisons and statistical tests.
The survey responses were provided by senior-level managers within the organization.
The goal of the questionnaire was to gather primary information in order to observe
factors significant for improving the qualitative business operations of organizations and
to conduct a comparative analysis of the impact of the interaction between the variables
regarding the level of operation and duration of operation, evaluating their qualitative
business performance relative to comparable resources. The responses obtained from the
respondents were processed using the non-parametric 2 test. The significance level for
variation was set at 0.05. The collected data were presented graphically, in tables, and
descriptively.

Presentation of results

In the research, the senior-level managers of domestic organizations were
asked to note some of the most significant factors for improving qualitative business
operations, considering comparable competitors, regardless of the duration and level of
their presence in the market. In this context, it was assumed that certain elements were
highly significant, certain elements were seen as both significant and insignificant, and
certain factors were seen as insignificant. Table 1 presents the ratings in absolute and
relative indicators for each incorporated factor significant for improving the qualitative
business operations of organizations, in correlation with the competitors with whom the
organizations compete in the market.
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Table 1. Observation of specific factors significant for improving the qualitative
business operations of organizations relative to comparable competitors

Factors for improvement qualitative business
And 1t 15 and 1t is not significant factor

: Business productivity

Very significant factor 15 11.4 It's not significant factor
Af | Rf Knowledge in the field of Af | Rf
16 management and marketing 11,4
349 Technical .and technological 39
115 : 16 basis of business 11.4 5 :
112 824 Application of mtegrated 7 4.6
121 88,9 [ 16 system management 1.4} 0 0
115 84.4 4 29
\ 17 | Standardization of quality functioning {125 /

Note: Af — absolute frequencies; Rf — relative frequencies (percentages).

Source: Authors

The table shows that the following elements were rated as highly significant for the
profitable operation of the organization relative to comparable competitors: successful
implementation of integrated management systems, business productivity, possession of
knowledge in the fields of management and marketing, standardization of operational
quality, and the technical-technological foundation of operations.

In this study, qualitative business operations of the organization relative to
comparable competitors were further examined through a two-factor analysis. The analysis
determined that the duration of operation and the level of operation (local, national,
regional, and international) of organizations influence variations in their operational
characteristics. These serve as generative factors that should enable an organization to
achieve qualitative success relative to its competitors. A significance level of 0.05 was
applied (for all values of Sig < 0.05, the difference is considered statistically significant).

The mean values of ratings for the qualitative business performance of the
organization relative to comparable competitors, for each level and duration of operation,
are presented in Table 2. The standard deviation (Std. Deviation) represents the deviation
from the mean value of the rating, while N indicates the number of respondents in the
sample.
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Table 2. Mean values of ratings for the qualitative business performance of the
organization relative to comparable competitors

Business level Length of an Mean Std.
Deviation N
organization’s business
From 6 to 10 3.00 .000 4
From 11 to 20 5.00 .000 3
From 21 to 30 4.75 463 7
Local market  |Over 40 years 4.00 .000 2
Total 4.29 .849 16
Upto5 5.00 .000 7
From 6 to 10 4.00 .000 2
From 11 to 20 3.33 .866 8
National market From 21 to 30 3.80 919 10
From 31 to 40 5.00 .000 2
Over 40 years 3.50 577 4
Total 3.97 937 33
From 6 to 10 4.00 .000 2
) From 11 to 20 4.25 .886 8
ﬁ;kitl 01 allErom 211030 5.00 000 4
Over 40 years 4.22 441 9
Total 4.35 .647 23
From 6 to 10 4.07 .884 13
From 11 to 20 4.42 S15 12
From 21 to 30 4.52 S12 20
International From 31 to 40 4.00 .000 3
Over 40 years 4.00 .632 11
market Total 4.27 .657 59
Upto5 5.00 .000 7
From 6 to 10 3.87 815 21
From 11 to 20 4.13 871 31
From 21 to 30 4.44 .700 41
From 31 to 40 4.40 .548 5
Total Over 40 years 4.00 .566 24
Total 4.21 764 129

Source: Authors

From the given table, it can be observed that organizations operating at the regional
level, particularly those with 21 to 30 years of operation, rated their qualitative business
performance relative to comparable competitors the highest.

The mean values of ratings for the qualitative business performance of the
organization relative to comparable competitors are also presented in Graph 1. It can be
observed that the highest-rated organizations are those operating in the local market for
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up to 5 years and between 11 and 20 years, in the national market for 31 to 40 years, in the
national market for up to 5 years, and in the regional market for 21 to 30 years.

Qualitative performance of the organization in relation to
comparable competitors

Length of
5 [+] busmess
organizat
Upto ¥y
From 6 to

10 yrs.

/><0 g
_. ¥ to 20 yrs.

From 2T
[to 30 yrs.

N
Ull

-I:T

Mean values of ratings

e
II

From 31
to 40 yrs.

Over 40
3 ] Vears

T T T T
Local National Regional Intemational

market mariet market market

Business level of an organization

Graph 1. Mean values of the evaluation of the organization’s qualitative operations in
relation to comparable resources

Source: Authors

The impact of the interaction between the organization’s duration of operation
and level of operation on the evaluation of qualitative business performance relative
to comparable competitors is presented in Table 3. In the column Level of operation/
Duration of operation, Sig = 0.002, which is less than 0.05. This suggests that there
are noticeable variations in the evaluations of the organization’s qualitative business
performance relative to comparable resources. The impact of the interaction between the
level of operation and the duration of operation is statistically significant.

Following the analysis of the corrective impact, attention was directed toward
evaluating specific effects. In the Sig column for the level of operation, the value Sig
= 0.086 > 0.05 is observed, leading to the conclusion that the level of operation of the
organization does not have a significant impact on the evaluation of its qualitative business
performance relative to comparable resources. In the Sig column for the duration of
operation, the value 0.000 is observed, which is less than 0.05, indicating that the duration
of operation significantly influences differences in evaluations. Based on the above, it can
be concluded that the level of operation and duration of operation play a significant role
in the disparities in the evaluation of an organization’s qualitative business performance
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relative to comparable resources, viewed through the combined influence of the variables.
However, the individual impact is significant only for the duration of operation.

Table 3. Impact of the interaction between the variables level of operation and duration
of operation on the evaluations of the organization s qualitative business performance
relative to comparable resources

The variables

business
operations

Mean
Square

.890

Source: Authors

From the data presented, it can be stated that the individual impact of the duration
of operation differs. One final Tukey test determined which organizations, depending on
the duration of operation, differ specifically in their evaluations. Table 4 shows that the
evaluations differ significantly between organizations operating for up to 5 years and
those operating for 6 to 10 years, up to 5 years and those operating for 11 to 20 years, up
to 5 years and those operating for over 40 years, and between organizations operating for
6 to 10 years and those operating for 21 to 30 years.

Table 4. Comparative analysis of organizations with different durations of operation
in the evaluations of the organizations qualitative business performance relative to
comparable resources

(I) The length |(J) The length L. 95% Confidence
of doing of doing Mean | o qarq | Deviation interval
business of the | business of the difference | 4. . | significa- Lower | Upper
organization | organization -1 nce (Sig) Freet: Fite
From 6 to 10 1.13(*) 271 .001 34 1.92
From 11 to 20 .88(%) 262 .014 A1 1.64
Up to 5 years |From 21 to 30 .56 256 256 -.18 1.30
From 31 to 40 .60 .368 581 -.47 1.67
Over 40 years |  1.00(*) .004 22 1.78
Up to 5 years -1.13(%) 271 .001 -1.92 -.34
From 11 to 20 -.26 172 674 -.75 24
From 21 to 30 -57(%) .162 .008 -1.04 -.10
From 6 to 10 |From31t040| _ -.53 310 528 | 143 | 37
OverdOyears |3 180 979 -65 | 39
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Up to 5 years -.88(*) 262 .014 -1.64 -.11
From 6 to 10 .26 172 .674 -.24 75
From 21 to 30 -.32 147 .265 -.74 11
From 11 to 20 [From 31 to 40 -.28 .302 .943 -1.15 .60
Over 40 years 13 .166 975 -.36 .61
Up to 5 years -.56 256 256 -1.30 18
From 6 to 10 ST7(%) 162 .008 .10 1.04
From 11 to 20 .32 147 265 -.11 74
From 21 to 30 [from 31 to 40 .04 297 1.000 -.82 .90
Over 40 years 44 156 .060 -.01 .89
Up to 5 years -.60 .368 581 -1.67 47
From 6 to 10 .53 310 528 -.37 1.43
From 11 to 20 28 302 .943 -.60 1.15
From 31 to 40 [From 21 to 30 -.04 297 1.000 -.90 .82
Over 40 years .40 .307 783 -.49 1.29
Up to 5 years -1.00(*) 268 .004 -1.78 =22
From 6 to 10 13 180 979 -.39 .65
From 11 to 20 -.13 .166 975 -.61 .36
Over 40 years From 21 to 30 -.44 156 .060 -.89 .01
From 31 to 40 -.40 .307 783 -1.29 .49

Source: Authors

Conclusion

The research results, presented through evaluations in absolute and relative
indicators for each incorporated factor, show that these factors are highly significant for
improving the qualitative business performance of organizations relative to comparable
competitors. The highest percentage of factors deemed highly significant for the
qualitative business performance of organizations, as indicated in relative indicators,
ranged from 88.9% for the application of integrated management systems to 82.4% for
the importance of the technical-technological foundation of business operations.

The two-factor analysis determined that the duration of operation and the level
of operation (local, national, regional, and international) of organizations influence
fluctuations in the characteristics of their operations as important factors that enable the
organization to be more successful in the market relative to the competitors with which it
identifies. Organizations operating at the regional level, particularly those with 21 to 30
years of operation, rated their qualitative business performance relative to competitors
the highest.

The highest mean values for qualitative business performance, relative to
comparable competitors, were given by organizations operating in the local market for
up to 5 years and between 11 to 20 years, on the national market for 31 to 40 years, on the
national market for up to 5 years, and on the regional market for 21 to 30 years. The results
further show that the interaction between the level and duration of business operations is
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statistically significant, meaning there are notable fluctuations in the evaluations of the
organization’s qualitative performance relative to comparable resources. For the level
of business operations, the value of Sig=0.086 > 0.05 indicates that it does not have
a significant impact on the evaluations of the organization’s qualitative performance
relative to comparable resources. For the duration of operations, the value of 0.000 <
0.05 indicates that the duration of operation significantly affects the differences in the
evaluations. The Tukey test shows that there are significant differences in the evaluations
between organizations that have been operating for up to 5 years and those operating for
6 to 10 years, up to 5 years and 11 to 20 years, up to 5 years and over 40 years, as well as
between organizations operating for 6 to 10 years and 21 to 30 years.

Inconclusion, it can be stated that, for the organization’s operations to be evaluated as
qualitatively dominant relative to comparable competitors, the application of appropriate
management technology and the necessary resources available to the organization is
essential. By improving its qualitative business operations, the organization creates a
favorable environment for successful performance in the global market.
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hep ronxypenyuje u cnpeuasaroa mononoicke npaxce. Osaj pao uma 3a yums oa
npyJIcu c6eodYX6ammy aHaIu3y aHMUMOHONONCKUX AKMUGHOCIU HA OUSUMATHOM
mporcuwimy, oxycupajyhu ce Ha 2nobaine mpeHoose u cneyuguune ciyuajese
sucoxoz npoguna. Csepxa je O0a ce ucnuma Oucnep3uja aHMUMOHONOICKUX
NOCMYNAKa npema HUueoy npuxo0a 3emme, 2e0cpag)ckomM pecuony, 6pcmu
npekpuiaja (Hed0360/beHa Cnajared, 310YNOmpeda OOMUHAHMHOZ NOA0XMCAjd,
PECMPUKMUSHU CROPA3YMU) U KOHKPEMHUM KOMAAHUjaMa Kako Ou ce pasymenu
wupu obpacyu y 2100ainoj noaumuyu 3awmume KoHKypenyuje. Kopucmehu
O0eCKpUnmueHy aHanusy u memooe cmyouje ciyyaja, oeaj pao ucmpasxicyje 3Hauaj
HABeOeHUx mMpeHooea U O0emawbHO UChUmyje 06a Kapakmepucmuuna Ciydaja
npomug komnauuje Google — Google Shopping u Google Android — 6yoyhu oa
06a KomMnanuja uma najeehu 6poj nokpeHymux aHmuMOHONOICKUX NOCMYnaKa u
06e Hajeuuie noguame Kasme uspevene o0 cmpane Eeponcke komucuje. Pesyimamu
HA2Nauasajy KpumuyHy nompeoy 3a npuiaco0/bueUM U npUMerbUGUM NOTUMUKAMA
3auimume KOHKypeHyuje Ha OUSUMATHUM MPACULUTNUMA, 20€ OOMUHAYUJA HEKOUKO
BENIUKUX USPAYA HeCcmo 00800U Y NUMarse mpocunty npaseonocm. Osu ysuou mozy
0a Kopucme Kpeamopuma noiumuKe i pe2yiamopuma y pazeojy ypasHomeiceHux
npucmyna nOIUMuyU 3aumume KOHKypeHyuje, NOCeOHO Y peyiucarsy 2no00aiHux
MexHoNowKUX eueanama, kao wmo je Google, kaxko bu ce noocmakao KOuKypenman
U UHOBAMUBAH OUSUMATHU eKOCUCTEM.

Kuyune peuu: anmumonononcka notumura, Oueumanina eKOHoMUjd, mpoiCuHa
moh, Google

Introduction

The rapid growth and influence of digital platforms have transformed global
markets, sparking fundamental changes in how goods, services, and information are
exchanged. Over the past two decades, digital platforms have reshaped the competitive
landscape by enabling new business models, accelerating data-driven innovations,
and creating highly interconnected market ecosystems. However, these transformative
changes have also raised significant concerns around market concentration, competitive
fairness, and customer welfare. As some digital companies gain dominant positions
within their respective sectors, their market power can stifle competition, limit choices
for customers, and reduce incentives for innovation. In response, governments and
regulatory bodies worldwide have intensified efforts to examine and address potential
anticompetitive behaviors within the digital economy, often resulting in landmark
antitrust cases.

This paper delves into the critical role of competition policy in the platform
economy by first presenting a comprehensive analysis of global antitrust statistics in
digital markets. Through an examination of key data points, including the number
and distribution of antitrust cases by region, sector, and specific companies, the study
provides an overview of how enforcement practices vary across jurisdictions. This
analysis illuminates patterns in regulatory focus, illustrating how competition policy
priorities evolve as new challenges emerge in the digital domain.
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Following the statistical overview, the paper offers a detailed review of two
high-profile antitrust cases against dominant tech player Google. These cases represent
pivotal moments in competition policy enforcement, each highlighting distinct aspects
of regulatory and legal approaches to managing platform dominance. The case studies
explore the specific antitrust allegations, the defense arguments presented by the
company involved, and the eventual outcomes of these cases, with particular attention
to the broader implications for the digital economy. This analysis also considers the
impact of these decisions on subsequent policy development, revealing the feedback
loop between enforcement actions and regulatory adaptation.

Ultimately, this paper seeks to enhance understanding of the intersection between
competition policy and the platform economy, offering insights into the challenges of
maintaining fair competition in a landscape increasingly shaped by digital giants. By
synthesizing global data and case-specific insights, this study contributes to ongoing
discussions regarding the future of competition policy in an era of rapid digitalization,
where balancing market dynamism with regulatory oversight remains a critical, yet
complex, task.

This paper goes beyond analyzing global trends in antitrust activity within the
digital economy, striving also to offer actionable insights for policymakers and regulators.
By examining the distribution of cases across income levels, regions, and infringement
types, as well as the actions against key players like Google, the findings highlight critical
areas where regulatory interventions may need to adapt to the unique challenges of the
digital market. The study’s results offer valuable guidance for shaping policy frameworks
that balance market dynamism with fairness, particularly in addressing the dominance of
global tech giants. These insights can assist policymakers in identifying priority areas for
intervention, crafting region-specific strategies, and ensuring that competition policies
remain effective in fostering innovation while safeguarding consumer welfare.

The rise of digital giants: Analyzing corporate and regional
concentration in the digital economy

The digital economy has transformed how businesses operate, customers engage,
and markets evolve, shaping a new economic landscape that thrives on connectivity and
data (Javaid et al., 2024). Driven by rapid technological advancements, it encompasses
a wide range of sectors — from e-commerce and social media to online advertising and
cloud computing — where digital platforms and services now play central roles (Kraus
et al., 2021). Nearly every aspect of modern life has moved online, from shopping and
socializing to banking and education, creating a fully interconnected digital ecosystem.
According to recent statistics from Forbes (2024), a new website is created every
three seconds, more than 71% of businesses now have a web presence, and even 28%
of all business activities take place online. This shift has spurred remarkable growth
opportunities, yet it has also introduced unique challenges, especially concerning
competition and market concentration as a few major players increasingly control key
areas (ICC, 2023).

The following table illustrates the current state of global website traffic,
highlighting key trends in user engagement as of November 2023 (Statista, 2024b). It
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clearly suggests that the digital market is dominated by a few global giants, with data
showing that websites like Google, YouTube, and Facebook attract billions of unique
monthly visitors. The figures presented highlight the enormous influence of certain
platforms, facilitating unprecedented user engagement, but also raising concerns about
competition and customer choice.

Table 1: Leading websites worldwide by unique monthly visitors (in billions),

November 2023
Site Numlz/c;:i;)(frl;mque Company Country

Google.com 9.01 Google United States
YouTube.com 5.66 Google United States
Facebook.com 3.03 Meta United States
Instagram.com 1.8 Meta United States
Wikipedia.com 1.69 Wikipedia United States
Pornhub.com 1.66 Aylo Canada
Twitter.com 1.53 X Corp. United States
Xvideos.com 1.27 WGCZ Holding France
Reddit.com 1.14 Reddit United States
TikTok.com 1.12 ByteDance China
Amazon.com 0.92 Amazon United States
‘Whatsapp.com 0.86 Meta United States
Weather.com 0.84 The Weather Channel United States
Xnxx.com 0.77 WGCZ Holding France
Bing.com 0.69 Microsoft United States

Source: Statista (2024b)

Table 1 reveals the overwhelming dominance of a few companies and underscores
the concentration of market power within the digital economy, largely anchored in the
United States (US). The top websites by unique monthly visitors, led by platforms such
as Google.com (9.01 billion), YouTube.com (5.66 billion), and Facebook.com (3.03
billion), showcase the unparalleled reach of US-based technology firms. Google and
Meta alone account for a significant proportion of global web traffic, reflecting these
companies’ extensive influence over online content, advertising, and data collection.
Google s presence as the top platform, with both Google.com and YouTube.com leading
in user engagement, exemplifies the strong network effects that make it challenging for
smaller competitors to capture significant market share.

The table further highlights that of the fifteen most popular websites, eleven are
headquartered in the US, reinforcing the concentration of market influence within a
single country. This geographic concentration suggests that competition policy in the US
holds a pivotal role in shaping global digital market dynamics. With high-profile firms
like Meta, Amazon, and Microsoft among the leaders, the US continues to dominate
both in terms of innovation and market power, raising concerns internationally about the
degree of influence these companies exert over the global digital ecosystem.
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In addition to the US, Table 1 also includes firms from China (7ikTok.com) and
France (Xvideos.com and Xnxx.com), demonstrating that while a few companies from
other countries command substantial traffic, their presence is limited compared to US-
based platforms. 7ikTok, operated by China’s ByteDance, is one of the few non-US
platforms to achieve a high ranking, attracting 1.12 billion visitors. 7ikTok s inclusion
highlights the competitive impact of a Chinese firm in a market otherwise dominated
by US entities. This raises unique considerations for competition policy, as regulatory
approaches may differ significantly based on political and economic agendas between
countries.

The substantial market concentration seen in Table 1 underscores not only the
dominance of specific companies but also points to potential risks associated with limited
customer choice, data privacy concerns, and barriers to entry for smaller companies. As
US-based firms expand their influence across sectors — from social media to e-commerce,
search engines, and cloud services — the challenge of ensuring fair competition intensifies.
This concentration of digital market power has spurred significant regulatory attention,
with antitrust cases and policy discussions focusing on curbing practices that could harm
competitors or reduce innovation.

By capturing both the corporate and geographic concentration in the digital
marketplace, the presented table serves as a foundation for assessing the implications
of such concentrated market power. These insights are essential for understanding how
dominant platforms can impact customer access and for guiding the development of
robust competition policies that promote a balanced and competitive digital environment.

Mapping antitrust trends: Income, region, and infringement types
in digital markets

A high concentration of market share among a few firms does not automatically
signal anti-competitive actions. Many leading companies gain their strong market
positions through innovation, cost efficiencies, or customer trust (Handoyo et al., 2022;
Krsti¢, Stanisi¢, & Radivojevi¢, 2016; Spulber, 2023). However, concentrated markets
can increase the possibility of dominant players exerting their market power in ways that
may restrict competition (Krsti¢, Radivojevi¢, & Stanisi¢, 2016a; Krsti¢, Radivojevic,
& Stanisi¢, 2016b). In these situations, companies might engage in practices that hinder
new entrants, raise prices, or reduce customer choice. Consequently, regulatory bodies
pay close attention to such markets, as high concentration levels may create conditions
favorable to practices that could impact competition and customer options negatively.

Moving to the broader picture of digital antitrustenforcement, Figure 1 demonstrates
the distribution of antitrust cases by country income level based on World Bank (2024)
statistics, showing a significant concentration of cases in high-income nations. This trend
suggests that economically advanced countries are more proactive in addressing antitrust
concerns in digital markets, likely due to their established regulatory infrastructures
and more mature digital economies. This disparity indicates that competition issues in
the digital realm may be less visible or less enforceable in low-income regions, where
resources and regulatory frameworks might limit antitrust oversight.
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Figure 1: Distribution of cases by income level
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Source: World Bank (2024)

As shown in Figure 1, high-income countries lead significantly, accounting for
63% of all cases. This concentration indicates that wealthier nations tend to prioritize and
have greater resources to address anticompetitive behavior, particularly within the digital
market, where legislation and institutional capacity are crucial for effective enforcement.
Upper-middle-income countries follow, constituting 25% of cases, while lower-middle-
income countries represent only 12%.

The disparity in antitrust activity suggests that high-income nations are often the
primary enforcers of digital market competition policies. This gap may stem from limited
resources and regulatory infrastructure in low- and middle-income countries, which
could hinder their ability to monitor and challenge anticompetitive behavior effectively.
As digital platforms operate globally, this concentration in high-income regions can lead
to gaps in regulatory oversight in lower-income countries, where customer rights and
fair market access may remain unprotected. This highlights the need for international
collaboration and support to help lower-income countries develop the capability to
address antitrust concerns in the digital market.

The following Figure 2 further delves into the regional aspects of this trend,
showing that Europe and East Asia and Pacific are at the forefront of antitrust enforcement
in digital markets. The figure suggests a general correlation between regions with a high
presence of dominant digital platforms and increased regulatory scrutiny. However, this
relationship is not consistent in all cases; for instance, while the US hosts the largest
number of tech company headquarters, it has comparatively fewer antitrust cases than
regions like Europe, which has adopted a more proactive regulatory stance. It confirms
the need for more globally coordinated efforts to address the influence of these platforms,
as market behaviors in one region can impact competitive conditions worldwide.
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Figure 2: Distribution of cases by region
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Figure 2 shows that Europe leads with 43% of antitrust cases in the digital market,
reflecting its proactive regulatory approach and well-established competition policy.
This high percentage likely stems from the EU’s strong commitment to regulating digital
giants, evident in legislation like the Digital Markets Act, which targets large platforms
to prevent monopolistic behavior (Andriychuk, 2024; Nicoli & losifidis, 2023). Europe’s
emphasis on protecting customer rights and fostering a competitive market for local
businesses also drives extensive regulatory activity.

East Asia and Pacific, with 19% of cases, follows as the second-most active
region, largely due to countries like China and Japan, which have increasingly prioritized
digital market regulation. China, for instance, has introduced guidelines for the platform
economy, focusing on issues like data privacy and abuse of dominance, particularly in
response to the rapid growth of companies like Alibaba and ByteDance (Colino, 2022).
Japan has similarly issued guidance on applying competition laws to digital platforms,
reflecting the region’s heightened focus on addressing the competitive challenges
presented by dominant local players (Harada, Nedachi, & Shimada, 2023).

Latin America and Caribbean, accounting for 11%, shows moderate regulatory
activity, influenced by growing digital economies in countries like Brazil and Mexico.
The region’s involvement in antitrust cases reflects an effort to align with global trends
and address potential monopolistic behaviors, especially as US and Chinese platforms
expand their influence in these markets.

South Asia has a 7% share of antitrust cases, reflecting India’s increasing focus
on competition within its digital market, driven by the presence of global and regional
players. India’s regulatory actions aim to create a level playing field for local firms while
addressing potential anticompetitive practices by foreign giants.

North America surprisingly only represents 6% of antitrust cases, despite housing
major digital firms like Google, Meta, and Amazon. This comparatively low percentage
might be due to historically relaxed regulatory approaches toward large technology firms
and ongoing legislative discussions about how to adapt antitrust laws for the digital
era. However, recent trends show increased scrutiny, and future cases may bring North
America’s share closer to other regions.
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Middle East and North Africa (5%), Sub-Saharan Africa (5%), and Central Asia
(4%) collectively account for a minor share of cases, reflecting the limited regulatory
infrastructure and digital market development in these regions. As digital platforms
extend their reach into emerging markets, these areas may need to bolster regulatory
frameworks to address competitive challenges. For now, limited resources and economic
priorities may lead to less focus on antitrust cases, especially when compared to more
economically developed regions.

The distribution of antitrust cases highlights a global disparity in digital market
regulation, with Europe and East Asia leading the way, while other regions show varied
levels of engagement based on local market dynamics, regulatory capabilities, and
economic priorities.

Figure 3 builds on this analysis by presenting the types of antitrust cases in the digital
sector, offering a closer look at the specific regulatory issues — such as mergers, abuse of
dominance, and restrictive practices — that capture the most attention from competition
authorities. Understanding this breakdown offers insight into the specific competitive
behaviors that most concern regulators in the context of digital market dynamics.

Figure 3: Distribution of cases by type
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Source: World Bank (2024)

The data shown in Figure 3 illustrate that merger cases dominate antitrust actions in the
digital market, comprising 53% of cases. This high percentage reflects significant regulatory
attention to mergers and acquisitions within the digital sector, where large firms frequently
acquire smaller competitors or innovative startups to expand their reach, consolidate
their position, and acquire new technologies. Such mergers raise concerns about market
concentration, as they can reduce competition by eliminating potential rivals and integrating
valuable data and technological assets into already powerful platforms. Given the risk of
market monopolization and the potential to stifle innovation, competition authorities often
scrutinize mergers closely to protect market dynamism and customer choice.

Abuse of dominance cases account for 33% of antitrust actions, underscoring
concerns over how dominant digital platforms may leverage their substantial market
power. Dominant firms in the digital space, such as major search engines, social
media platforms, and e-commerce sites, can use their position to disadvantage smaller
competitors or forcefully enter new markets (Ong & Toh, 2023). Common issues involve
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exclusionary tactics, such as restricting access to key infrastructure or prioritizing their
own products, which limit opportunities for other players. This focus aligns with previous
figures showing high concentration in particular companies and regions, as regulators
aim to address behaviors that prevent fair competition.

Vertical restraints make up 10% of cases, highlighting concerns over restrictive
agreements imposed by dominant digital firms on suppliers or partners, which can
impact competition at different levels of the supply chain. In the digital market, vertical
restraints may include exclusive contracts or restrictions on pricing policies, limiting
the ability of smaller firms to compete on equal footing. This case type reflects how
dominant platforms often exert control over various aspects of the market structure,
using their influence to secure more favorable terms that reinforce their market position.

Finally, collusion accounts for only 4% of antitrust cases, indicating relatively
lower regulatory focus on explicit agreements between digital firms to fix prices or divide
markets. While collusion remains a core concern in traditional antitrust enforcement,
the digital market’s competitive dynamics and transparency in online transactions may
reduce opportunities for such overtly collaborative practices. However, the emergence
of data-sharing agreements and potential algorithmic collusion may prompt future
regulatory action in this area.

This figure reveals a strong regulatory emphasis on mergers and abuse of dominance
cases, reflecting the challenges of maintaining competition in highly concentrated
digital markets. The data suggests that regulators prioritize actions that address market
consolidation and power abuses, given their potential to limit competition and innovation
within the rapidly evolving digital economy.

Figure 4 shifts the focus to specific companies most frequently targeted by
antitrust actions, such as Google, Uber, and Booking. This figure highlights how these
firms’ dominant positions and distinctive business models draw considerable regulatory
attention due to their influence on competition and customer choice.

Figure 4: Distribution of cases by firm
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The data shown in Figure 4 display the distribution of antitrust cases across major
digital firms, with Google leading at 45 cases. This high figure reflects Google s extensive
presence across search, advertising, and other digital services, where its dominant market
position and data control have led to frequent scrutiny. Google s wide range of services
and acquisitions may raise concerns about monopolistic practices, exclusionary tactics,
and data privacy issues, driving regulators to examine its impact on competition and
customer choice.

Uber follows with 26 cases, a notable number for a platform focusing on ride-
hailing and delivery services. Uber s unique business model, reliance on gig workers,
and rapid global expansion often raise questions around market fairness, labor practices,
and local competition laws. Regulatory challenges commonly involve Uber s potential
to disrupt traditional transport markets, alongside concerns about pricing policies and
driver treatment.

Booking.com has 13 cases, primarily linked to its dominance in online travel
booking. Given Bookings large share of the travel market, cases typically focus on
restrictive contract terms with hotels and other accommodations, such as price parity
clauses that limit competition. Such practices raise regulatory concerns around market
barriers and customer access to competitive pricing, prompting action by competition
authorities.

Microsoft and Amazon follow with 11 and 10 cases, respectively, highlighting
scrutiny related to their dominant positions in software, cloud services, and e-commerce.
Microsoft’s cases may involve legacy antitrust issues tied to its software market
control, while Amazon faces questions about its influence in online retail, marketplace
competition, and data usage to advantage its products over third-party sellers.

Meta (10 cases) and Apple (9 cases) are also under significant scrutiny, reflecting
concerns over their influence in social media, mobile platforms, and app marketplaces.
Meta's antitrust cases often center on its acquisitions and potential dominance in social
media and digital advertising, while Apples cases frequently involve its App Store
policies, which may disadvantage app developers and limit customer choice.

The presence of Delivery Hero and Just Eat with 7 cases each, as well as Alibaba
with 4 cases, suggests increasing regulatory attention on food delivery and e-commerce
platforms. Delivery Hero and Just Eat, both major players in food delivery, face scrutiny
over market concentration, pricing practices, and treatment of gig workers, similar to
Uber. Alibaba'’s cases may involve issues related to market power in e-commerce and
concerns over data usage within the Chinese and international markets.

The data underscores the concentration of antitrust cases around a few dominant
firms, particularly those that wield significant market power and operate across multiple
sectors. This pattern reflects competition authorities’ focus on preventing potential
monopolistic behavior, protecting customer choice, and ensuring fair competition within
highly concentrated digital markets (Stojanovi¢, Radivojevi¢, & Stanisi¢, 2012).

Summarizing the data from the table and figures underscore the prominent role of
high-income regions and a few major digital platforms in shaping the current competition
policy landscape. These insights reinforce the global debate on the adequacy of existing
regulatory approaches, especially considering the unique nature of digital platforms and
the transnational impact of their business practices.
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The EU, in particular, has taken a strong stance on curbing monopolistic behaviors
within the digital market, imposing some of the highest fines in antitrust history. The
following section delves into two landmark cases involving Google, each highlighting
specific exclusive practices that have raised concerns over competition and fairness in
the digital economy. Through these cases, we gain insight into the EU’s approach to
regulating digital giants and the broader implications for market competition.

Google: Examining exclusive practices...

Google was once a widely admired company, but in recent years it has been
under constant government scrutiny and the subject of more than 100 antitrust
investigations worldwide (Bergqvist, 2024). Publicly available information suggests that
the investigations were conducted in more than 20 jurisdictions, which in addition to
the countries of the EU, United Kingdom, and the US, include South Korea, Russia,
Japan, India, South Africa, Brazil, Australia, and Turkey. An extensive empirical analysis
of antimonopoly cases conducted against this company showed that all violations of
competition rules were realized in several categories of services provided by Google. For
example, Bergqvist (2024) highlights five typical areas, three of which are particularly
characteristic of antitrust cases conducted in the EU:

(1) The Google Search (Shopping) cases focus on Google s practice of favoring its
own services in search results, especially in the comparison shopping sector. Through its
search engine, Google prominently features its own shopping service, Google Shopping,
at the top of search results, while competing services are often ranked lower or pushed to
later pages. This self-preferencing allows Google Shopping to capture a substantial share
of user clicks, as users tend to click on the top results far more than those that appear
lower on the page.

(2) The Google Android cases focus on Google s strategy of preinstalling its apps,
like Chrome and Search, on Android devices, which it licenses for free to smartphone
manufacturers. To secure these preinstallations, Google allegedly offers financial
incentives, such as revenue-sharing from ad profits, ensuring that its apps appear as
default options on most Android devices. This approach is considered exclusionary
because it limits opportunities for competing apps to gain visibility on Android,
effectively reinforcing Google s dominance in search and web browsing.

(3) The Google AdWords/AdSense cases center on Google’s control over online
advertising and its influence on publishers to rely on its ad services exclusively. Through
contracts and requirements, Google allegedly restricts publishers’ ability to display ads
from competing ad services, thereby limiting the reach and diversity of non-Google
ad platforms. This conduct, known as “tying”, effectively binds publishers to Google s
advertising tools, potentially reducing competition and making it difficult for other ad
providers to compete.

As expected, many of the Google investigations that were conducted in the
previous period (100+) did not end with the imposition of a competition protection
measure. Some investigations did not result in the initiation of antitrust disputes, some
were not confirmed in court cases, while some are still in one of the stages of evidentiary
proceedings.
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... in the web search (Google Shopping)

One of the antitrust cases recently upheld by the European Court of Justice (2024)
is the case in which the European Commission imposed a significant fine of €2.42 billion
on Google in 2017, accusing it of abusing its dominant position as a search engine to give
its own comparison shopping service, Google Shopping, an unfair advantage. It is the
second-highest fine ever levied for breaking EU antitrust regulations (Statista, 2024a).
This landmark decision was rooted in Google s overwhelming market power in all 31
countries of the European Economic Area (EEA), where it held over 90% of the search
engine market share since 2008 (European Commission, 2017). The Commission’s
investigation, launched following multiple complaints from rival services, found that
Google s practices significantly hindered competition by prioritizing its own shopping
service in search results, thereby disadvantaging competing comparison shopping
platforms.

The Commission’s findings highlighted that Google strategically placed its
comparison shopping results at the top or in a prominent reserved space on the right-
hand side of the search page. This placement ensured that Google Shopping was visible
to users searching for product information, while results for rival shopping services
were subjected to Google s standard search algorithms. As a result, competing services
were often demoted to lower ranks, such as the fourth page or beyond, where they were
unlikely to be seen by users. Studies cited by the European Commission (2017) showed
that search results on the first page receive approximately 95% of clicks, while results on
the second page drop to a mere 1%. Thus, this tactic led to a sharp decrease in visibility
and traffic for rivals, making it extremely difficult for these services to compete with
Google Shopping on an equal footing.

The European Commission (2017) stated that the impact of Google s actions was
notable. Traffic to Google Shopping surged significantly across EEA countries, with the
service growing 45-fold in the United Kingdom, 35-fold in Germany, and 29-fold in the
Netherlands, among other regions. In contrast, traffic to competing comparison shopping
websites plummeted. Some rival sites saw sudden and sustained declines in traffic by as
much as 85% in the United Kingdom, 92% in Germany, and 80% in France after Google
adjusted its algorithms. These drops were attributed directly to Google’s demotion
policies, which prioritized its own service and placed competitors at a disadvantage.
Although some competitors managed to regain partial traffic over time, they could never
fully recover to pre-demotion levels, highlighting the lasting impact of Google s practices
on market dynamics.

The Commission argued that Google s actions limited customer choice and stifled
innovation by reducing the viability of competitive comparison shopping platforms.
While Google claimed its service offered a better user experience, the Commission noted
that such practices harmed competitors in a way that did not constitute competition on
the merits. Google s market power as a search engine gave it a unique responsibility
not to distort competition unfairly, yet it leveraged this dominance to bolster Google
Shopping s success, which ultimately led to the antitrust ruling.

The decision required Google to end its preferential treatment of Google Shopping
within 90 days and to ensure that it applied the same ranking processes to all comparison
shopping services, including rivals. The Commission warned that non-compliance would
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result in additional fines, set at a daily rate of up to 5% of Alphabet s global daily turnover.
This directive marked a significant step in the EU’s approach to enforcing competition
in digital markets, setting a precedent for how authorities might handle similar cases of
market dominance and self-preferencing in the future.

... in the mobile operating system (Google Android)

An equally important and widely known antitrust case against Google in Europe
was conducted for abusing its dominance in the mobile operating system market
through its practices related to Android. The European Commission (2018) imposed
a record-breaking €4.34 billion fine, which was slightly reduced to €4.125 billion by
the judgment of the Court of Justice (2022). It is the largest fine ever imposed for a
violation of antitrust rules in the EU (Statista, 2024a). The antitrust decision (European
Commission, 2018) and judgment (Court of Justice, 2022) identified three key practices
as unfair and harmful to competition. Firstly, Google required smartphone manufacturers
to preinstall both Google Search and Chrome on Android devices as a condition for
accessing the Google Play Store. This requirement ensured that users would primarily
interact with Google s search engine and web browser, effectively preserving Google s
dominant position in search, as most users would naturally use the preinstalled options.
By positioning itself as the default search tool, Google retained a large share of search-
based advertising revenue, limiting customer choice and blocking rivals from reaching a
substantial portion of the mobile market.

Secondly, Google implemented revenue-sharing agreements with manufacturers
and mobile network operators. These agreements rewarded manufacturers for exclusively
preinstalling Google s services, specifically its search engine, on their devices. In practice,
this strategy meant that manufacturers would lose significant financial incentives if
they included competing search engines or browsers on their devices. This exclusivity
further entrenched Google’s search monopoly, as it created a strong financial barrier
for manufacturers to offer alternative services. Consequently, rivals found it challenging
to expand their presence in the mobile search market, as Google s financial incentives
provided a clear advantage for manufacturers to stick with Google products.

Finally, Google enforced strict “anti-fragmentation agreements” on manufacturers,
preventing them from developing or distributing alternative, modified versions of the
Android operating system, often called “forked” versions. These anti-fragmentation
policies ensured that Android remained uniform and prevented fragmentation, but they
also stifled innovation and competition by restricting manufacturers’ ability to create
customized operating systems that could support non-Google services. This effectively
meant that Android, while open-source in theory, operated under constraints that locked
out potential competitors. By forbidding manufacturers from developing Android
alternatives, Google limited the ecosystem to a version of Android that relied heavily
on Google services, solidifying its market control and reducing the diversity of mobile
operating systems available to customers.

The Commission (2017) argued that these practices collectively harmed
competition, not only in the mobile operating system space but also in search and
browsing. By leveraging its Android platform, Google could secure its search engine
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and browser’s default status across millions of mobile devices in Europe, blocking
alternative providers from reaching users. According to the Commission, this conduct
was not simply an effort to improve the Android experience but a calculated strategy to
protect and expand Google s search and advertising dominance.

To address these concerns, the Commission (2017) mandated that Google cease
these anti-competitive practices, requiring it to separate the licensing of Google Search
and Chrome from the Google Play Store. This decision was aimed at creating more
competitive conditions, allowing other search engines and browsers a fair opportunity to
reach mobile users. The Commission also ordered Google to revise its revenue-sharing
agreements and remove restrictions on Android modifications, thereby opening the
door for manufacturers to develop more diverse and innovative versions of the Android
operating system.

This landmark ruling against Google set a significant precedent for competition
policy in the digital market, especially regarding how regulators view the role of default
settings and preinstalled services in the mobile ecosystem. By addressing Google s
practices with Android, the European Commission sent a strong message about the
importance of customer choice and fair competition in the rapidly expanding mobile
internet market. This decision is expected to have long-lasting impacts, not only for
Google but for other tech giants with similarly structured ecosystems, as regulators
increasingly scrutinize the influence of preinstallation requirements and financial
incentives on competitive dynamics in the digital economy.

Conclusion

This study highlights the pressing need for strong antitrust frameworks in the
digital economy, where market dominance by a few major players poses intricate
regulatory challenges. Through an analysis of global antitrust cases, we observe a
marked concentration of enforcement efforts in high-income regions, particularly within
the EU and the East Asia and Pacific. Cases related to mergers and abuse of dominance
are predominant, reflecting regulatory efforts to prevent monopolistic behavior and to
foster competitive diversity within digital marketplaces.

Managing antitrust issues in digital markets requires specialized expertise among
antimonopoly bodies, the judiciary, and investigative teams. Cases in this field often
involve complex technical concepts, such as algorithms and data handling processes,
which demand an advanced understanding beyond conventional legal standards. This
specialized knowledge is essential for regulatory bodies, as well as for judges, who
must accurately interpret the nuances of high-tech markets in their rulings. Effective
oversight requires coordination with technology experts who can identify and evaluate
the sophisticated forms of market abuse that may occur within digital platforms, ensuring
that outcomes are well-grounded, precise, and actionable.

In developing countries, such as Serbia and others in the region, the challenges are
even more significant due to limited resources and expertise. These nations often face
budget constraints that make it difficult to respond quickly to the rapidly evolving digital
economy and to implement effective antitrust enforcement. Consequently, developing
economies may struggle to establish comprehensive and enforceable competition
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policies, risking that monopolistic practices could go unaddressed.

The cases of Google Shopping and Google Android illustrate the broad impact
that major tech firms can have on customer choices, market entry, and innovation.
These cases reveal how dominant companies may use their market power across various
sectors, which could inhibit competition if not closely monitored. The EU’s substantial
fines and corrective actions against Google reflect a growing international consensus on
the need for flexible, enforceable antitrust policies that respond to the specific challenges
posed by digital platforms.

This study suggests that policymakers and regulators should continue advancing
antitrust approaches, especially in developing regions, to ensure that digital markets
remain open, competitive, and beneficial to consumers. Supporting a balanced digital
environment will require a long-term commitment to specialized training, international
collaboration, and resource investment, enabling even smaller economies to safeguard
their markets and encourage competition in the increasingly digital global economy.
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Abstract

The link between rice production and poverty reduction presents a critical challenge,
characterized by disparities in access to resources, technology, and markets, which
hinder the realization of its full poverty-alleviating potential. This problem necessitates
an in-depth examination of the factors that mediate the impact of rice production
on poverty reduction, with a focus on equity, sustainability, and rural development.
This study assessed the role of rice production in alleviating poverty for sustainable
agribusiness in Karim Lamido Local Government Area of Taraba state, Nigeria. The
study found that rice production is profitable in the study area. Annual income and
the level of education significantly affect poverty. Further, capital, herbicides, labour
and farming experience are the factors that affect rice productivity. Pest and diseases
attack, high cost of fertilizer, and high cost of transportation, climate change and bad
road were the major impediment to the rice farming. It is recommended to promote
integrated pest management practices that involve using biological controls, resistant
crop varieties, and reduced pesticide use, encourage the use of organic and locally
available fertilizers to reduce dependency on expensive chemical fertilizer, improve
rural road infrastructure to reduce transportation costs, encourage climate-resilient
farming practices and drought tolerant rice varieties.
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MEXHON02UJU U INPHCULUMUMA, KOJU OMEMA]y Pearusayujy me20802 NyHo2 NomeH-
yujana 3a cmarere cupomawmsa. 0saj npoobnem 3axmesa 0yOUHCKO UCNUMUBATHE
gaxmopa koju nocpedyjy y ymuyajy npousgoorse NUpUH4a Ha CMArberse CUpOMaut-
meda, ca poKycom Ha NPABUHHOC, 0OPHCUSOCH U pYpaaHu pa3eoj. Osa cmyouja je
NPOYEHUNA Y02y NPOU3BOOILE NUPUHYUA Y YOIANCABAILY CUPOMALUINGA 30 OOPHCUBU
aepobusHuc y obracmu noxkante ynpage Kapum Jlamuoo y opacasu Tapaba, Huee-
puja. Cmyouja je noxkasana 0a je npouzeo0ra NuUpuHua npogumabuina y oonacmu
ucmpasicuarsa. 100Uy nPUXoOU U HUBO 0OPA308AFLA 3HAYAJHO YIMUYY HA CUPO-
Mawmeo. [awe, kanumarn, xepouyuou, paoHa cHaza i No/bONPUEPEOHO UCKYCINGO
¢y ghaxmopu xoju ymuyy Ha npooykmusHocm nupunya. Hanao wmemouuna u 60-
Jecmu, 8UCOKA yeHa hyopusa u 8UCOKA YeHd MPAHCNOPmMd, KIUMATCKe NPOMeHe U
0w nym ouau cy enaena npenpexa y3eojy nupunya. Illpenopyuyje ce npomosucarse
UHMEeSPUCAHUX NPAKCU YNPABHARA WIMEMOYUHAMA Koje YKbYuyjy kopuuilierse
OUONOWIKUX KOHMPONA, OMNOPHUX COPMIL YCeBd U CMArbeHy Ynompeoy necmuyu-
0a, noocmuyaree ynompede op2aHcKux u J10KAIHO 0ocmynHux hyopusa oa ou ce
cMareuna 3a8UCHOCM 00 CKYNUX XeMujckux hyopusa, nobomuarse ungpacmpyk-
mype ceockux nymesa Kaxko Ou ce cMarsuiu mpowlkogu mpaHcnopma, noocmuy
NOBONPUEPeOHe NpaxKce OMNOPHe HA KIUMY U copme NUPUHYA OMNOPHe HA CYULY.

Kwyune peuu: nupunay, cupomawmeo, ghapmepu, npooykmueHocm, npoguma-
ounnocm, oepanuyersa

Introduction

The link between rice production and poverty reduction in Nigeria presents a
complex challenge, marked by disparities in access to resources, technology, and markets,
hindering the realization of rice production’s full potential as a poverty alleviation tool.
These difficulties necessitate a comprehensive investigation into the factors that influence
the effectiveness of rice production in reducing poverty, accounting for socioeconomic
disparities. Considering how rice impacts poverty is vital, given its economic importance.
This study can provide insights that inform agricultural and poverty reduction policies
in Nigeria. It can help government officials make informed decisions to support rice
production as a means of poverty alleviation. Eventually, understanding how rice
production affects poverty can lead to interventions and programs that directly improve
the livelihoods of vulnerable populations in Nigeria. A noticeable knowledge gap in the
relationship between rice production and poverty alleviation is the limited focus on the
nuanced impact of sustainable agricultural practices on income levels of smallholder
farmers in the context of developing countries, including Nigeria. While various studies
have explored the general link between agriculture and poverty reduction (Diao et al.,
2017), and some have touched on the role of specific crops in this process, such as rice
(Zhang & Zhang, 2021), there is a scarcity of comprehensive research that delves into
the effectiveness of sustainable rice production practices as a means to alleviate poverty
at the household level in Nigeria. Given the country’s substantial rice production and
the global emphasis on sustainable agriculture as a tool for poverty reduction, further
investigation in this area is warranted.
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Poverty alleviation is a pressing issue in a country like Nigeria endowed with
immense potential and rich resources that paradoxically, harbors a significant portion of
its population living below the poverty line. With an estimated population of over two
hundred million people, Nigeria is not only the most populated African country but is also
marked by persistent and deep-rooted poverty, despite its vast oil wealth and potential
for agricultural development (World Bank, 2021). Rice production plays a pivotal role
in global agriculture, serving as a staple food for a significant portion of the world’s
population. Beyond its nutritional importance, rice cultivation has far-reaching socio-
economic implications, particularly in the context of poverty alleviation. As the primary
food source for over half of the world’s population, rice holds a unique position in the
battle against poverty, as it directly impacts the livelihoods of millions of smallholder
farmers and low-income households (Food and Agriculture organization (FAO), 2021).

In Nigeria, rice production has emerged as a critical driver in the fight against
poverty. As the most populous country in Africa, with a rapidly growing population,
the significance of rice as a staple food cannot be overstated. Its role extends beyond
mere sustenance; rice cultivation holds immense potential to uplift the socio-economic
conditions of the rural poor (Ukwuru, 2018). The Nigerian’s government prioritized rice
production in the past 7 years given its importance as a staple food in Nigeria. According
to FAO (2021) significant progress has been recorded so far. For instance, rice production
in Nigeria reached a peak of 3.7 million tons in 2017, and was estimated to amount to
five million metric tons in 2021. Between 2010 and 2021, rice crop increased overall.
In terms of local production, rice is now one of the main cereals produced by Nigerian
farmers, and it covers both the upland and the lowland swamps, depending on the variety.

Understanding the multifaceted role of rice production in poverty reduction is
essential for aiming to promote sustainable agricultural development and poverty
alleviation. This study sets the stage for an exploration of how rice production in Nigeria
is serving as a powerful catalyst for poverty alleviation, presenting an opportunity to
improve the lives of millions. Specifically, this study assessed the profitable of rice
production; ascertains the determinants of poverty, analyse the factors influencing rice
production, and identify the constraints faced by rice farmers.

Methodology

The Study Area

This study was carried out in Karim Lamido Local Government Area of Taraba
State which is located in North-eastern Nigeria. It is a town bounded to the south by
the Benue River and flows through Eastern side of Lau River, it shares boundary with
Gombe State to the North, Plateau to the West and Ardo kola Local Government Area to
the East. It covers a land mass of approximately 6,620km?with a population of 195,844
and lie between latitude ® 33°-10"21°N and longitude 10°21°-11"24°E. It has two distinct
seasons namely; rainy which extends from May to October and dry which extends from
November to April with an average temperature and precipitation of 28°C and 1058mm
respectively.
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Figure 1: Map of Karim Lamido Local Government Area
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Source: Karim Lamido Local Government Area Secretariat

Sampling Procedure

A multi-stage sampling technique was used to select the rice farmers. Firstly,
purposive selection of five wards which are Jen, kwanchi, Didango, Karim ‘a’ karim
‘b’ and Didango noted for high production of rice out of the 11 wards, the second stage
involved a random selection of four villages were selected from each ward making a total
of 20 villages. Thirdly, a random selection of 2% rice farmers was selected from each of
the village to make a total of one hundred and twenty (80) rice farmers as the sample size.

Data Collection

Primary data was collected randomly with a well-structured questionnaire. The
data collected were the socioeconomic characteristics of rice farmers, cost and return of
rice production, determinants of poverty, the factors influencing rice production and the
constraints faced by rice farmers in the study area.

Analytical Techniques

Descriptive statistics and inferential statistics were used to analyze the data
collected. Descriptive statistics was used to analyze the socioeconomic characteristics
and constraints faced by rice farmers. Gross margin was used to analyze assess the
profitability of rice production. Logit regression analysis was used to ascertains
the determinants of poverty, and ordinary least square was used to assess the factors
influencing rice production.
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Model specification

Gross Margin Analysis

Gross margin (GM) =TR -TVC
(D

TR = Total Revenue
TVC = Total Variable Cost

TR=Q *Py
2
Qy = quantity sold
Py = unit price
Binary Logit Model
Logit (P) =a+b X, +b,X, +b,X, +b X, +b X, +b X, +b X + by --mmmmmmmmem-
A3)
Y= poverty status (poor =0 non poor =1)

b =constant

X = annual income (¥¥)
X,= quantity of rice (kg)

X, =number of feeding per day

X, =quality of house lived in (plastered and roofed= 1, not plastered and roofed = 0)
X, = access to clothing (bought clothing in a year=1, not bought in a year = 0)
X, = level of education (years)

X .= dependency ratio (%)

X, =access to medical service (access to medical service=1, no access=0)

e= error term  Average annual income from rice production

Poverty status = number of daysin a year (265)
Total number of peopl aged between 0—4 and above 65 X100
Dependency ratio= total number of people aged betwesn L5-84 __________
)

If poverty status is < $1.90 which is ¥826.84 at the rate of N¥435.18 (Dollar to
Naira exchange rate), the farmer is poor and if the poverty status is > $1.90 then the
famer is non poor.

Head Count Index

Poverty was determined by the most widely-used measure which is the headcount
index, which simply measures the proportion of the population that is counted as poor,
often denoted by P . Formally,

Np
P =n (6)
Where;

N = number of poor
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N = total population

Multiple Régression Model

Y=1(X, X, X, X, X X X, X X,)
(7
Where Y=b+b X +b,X +b.X,+bX, +bX +bX +bX +bX +bX +u
Where Y=Output (in Kg)
b ,~constant
=fertilizer(kg)
=education(years)
capital (¥)
=farm size(hectares)
X =herbicides(kg)
X =seed(L)
=labour(man/day)
X =experience(years)
X,~age(years)
p=Disturbance term assumed to be normally distributed with zero mean and
constant variance.
The explicit representation of the model was analysed using four functional forms:
the linear, exponential, semi log and double log functions.
a. linear form: y=a+b X, +b,X +b.X,+b X, +b X, +b X +b X +bX-+u
b. Exponential form : Y = b0 +b1X, +b,X, +b,X,+ b X, + b X, +b X +b X +
b X+ et
c. Semi-log form : Y= a + b logX, + b,logX, + b logX,+ b logX, + blogX, +
blogX, +b logX. +blogX,
d. double log form : log Y==a+b,logX, +b,logX, +b.logX, + b, logX, +blogX,
+blogX, +b logX, +blogX,

l
2
3
4
5
6
7
8

Results and Discussion

Probability of paddy rice production

The profitability of paddy rice farmers in the study area is presented on Table 12.
The result shows that total variable cost per hectare was ¥189098.75 and total revenue
was N687962.5 per hectare. The gross margin obtained was :¥498663.75 per hectare.
The return on investment was ¥2.64. This implies that for every ¥1 invested by a farmer
in rice production, the farmer is expected to earn ¥2.64 returns. It can be concluded
therefore that that paddy rice production in karim lamido Local Government Area in
Nigeria was profitable. This result is similar to the findings of Djomo et al. (2020).
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Table 12: Gross Margin Per Hectare of Paddy Rice Producers

Item Cost Percentage(%)

Variable Cost

Labour cost 68246.25 43.96
Fertilizer Cost 49475 24.18
Seed Cost 24781.25 16.48
Herbicide Cost 37106.25 8.79
Bag pack Cost 9490 6.59
Total Variable Cost 189098.75

Revenue

Total Revenue 687962.5

Gross Margin(GM) 498663.75

Return on investment M 2.64
Tve

Source: Authors’ computation, 2023

Determinants of poverty

The determinants of poverty are shown in Table 13. The regression in the equation
explains 75.93% of the total variation in the household. Annual income and level of
education are the two significant variables at 1% and 5% respectively. For a given
household, the odds of a farmer being poor decreases with an increase in annual income.
This implies that as income increases, farmers may experience improved social standing
and participation in decision making processes within their communities, potentially
reducing social disparities and exclusion. Also, with a higher income, farmers may find
it easier to access credit or loans, which can be used to expand their farming operations
or start new income generating activities. This finding agrees with Haanpaa et al. (2019).
The odds of a farmer being poor also decreases with an increase in access to education.
Education can provide farmers with knowledge and skills to adopt modern and sustainable
farming practices, leading to increased crop yields and better farm management, which
can help lift them out of poverty. This finding agrees with Hegedus (2018).

Table 13. Logistic Regression of Determinants of Poverty

Poverty status Odds ratio Standard error 7 ratio
Constant 0.000043 0002566 -1.63
Annual income -0.000028%** 0.00000882 -3.20
Rice quantity 1.003995 0.0082161 0.49
Feeding 0.6773376 1.367364 -0.19
House quality 1.346364 2.292283 -0.17
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Clothing 0.8949599 1.262417 -0.08
Level of -0.078656** 0.08783335 -2.28
education

Access to 0.5597052 1.194565 -0.27
medical service

Dependency 1.043486 0.0370805 1.20
ratio

Pseudo R?2 0.7768

Chi 2 75.93(0.0000)

Source: Data analysis result, 2023

Factors Influencing Rice Production

The result of factors influencing rice production in the study area is presented
on Table 14. Out of the three functional models, semi-log model was the best as it was
observed from the t values as well as appropriateness of their signs with relation to
a priori expectation and the coefficient of determination R2. The findings show that
the coefficient of determination (R?) is 0.679 indicating that 67.9% of the variation in
the output of rice is explained by the explanatory variables. Also, this finding shows
that capital, herbicides, labour and farming experience significantly affect rice output.
Specifically, the coefficient of capital is positive and significant at 10%. This implies
that a unit increase in the capital invested will increase rice output by 1311.27kg. This
is similar to the findings of Omaore and Oyediran, (2020) revealed that inadequate
finance is a significant factor influencing rice productivity. Similarly, the coefficients of
herbicides and farming experience are significant at 5%. This implies that a unit increase
in the quantity of herbicides and number of years of experience will increase rice output
by1663.14kg and 1254kg respectively. The positive relationship between herbicides and
rice output is due to the its proper application and the role that its played in control weed
infestations, reducing competition for resources and allowing crops to thrive. This is
in tandem with Cordelia and Edwin (2022) who revealed that herbicides significantly
influence rice productivity. Finally, the coefficient of labour labour is positive and
significant at 1%. Increased labour availability especially during peak seasons, can lead
to improve crop planting, weeding, and harvesting resulting in higher productivity. This
study is in line with the findings of Musaba and Mukwalikulu, (2019). However, the
coefficients of seed, fertilizer and farm size were not significant. Therefore, they have no
significant effect on rice productivity.

Table 14: Regression result of factors affecting the production of rice in the study area

Variables Coefficient Standard error t-statistics
Constant -21780.87223 4820.864 -4.518
Fertilizer 477.177 556.923 0.858
Capital 1311.273% 725.221 1.808
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Farm size -2.475 996.707 0.002
Herbicides 1663.142%* 726.050 2.291
Seed bags -51.491 1370.785 0.038
Labour 3298.752%** 748.564 4.407
Farming 1253.995% 512.052 2.449
experience

Prob > F 0.000

R? 0.679

Adjusted R*  0.648

ek FE ¥ significance at 1%, 5% and 10 % respectively
Source: Data analysis result, 2023

Constraints faced by paddy rice farmers

The constraints faced by paddy rice farmers is presented on table 15 in order of
their ranking. The result identifies that pest and diseases attacks (88.75%), high cost of
fertilizer (72.5%), and high cost of transportation (68.75%) were the major impediment
to the rice farming ranking 1%, 2" and 3" respectively. This study agrees with the findings
of Omoare and Oyediran, (2022) who revealed that pest and disease and corruption
ridden fertilizer distribution system affects rice production in Nigeria and it is due
to high relative humidity in the rain forest region. This result is also in consonance
with the finding of (Ayodele, 2016) who reported that high cost of transportation is a
marketing constraint affecting rice production. Poor yield (46.25%) has been attributed
to unfavourable climate condition and poor soil quality. This agrees with Abibou et al.
(2017). Inadequate financing (41.24%) and nonavailability of quality seeds were other
constraints to rice farming. This study is in line with the findings of Akimbeli et al.
(2018) who revealed that inadequate funds was one of the constraints to rice production.
The least constraints faced by rice farmers in the study area were lack of quality seeds
(35%), poor milling equipment (30%), and low market price (18.75%). Similar study
was conducted by Yenyinou et al. (2022) who revealed that the lack of a sales market,
poor milling equipment, were constraints found only in the north and south of Benin.
Low market price caused by poor farm gate price and fluctuation during off season tends
to reduce farmer’s share and level of profit accruing to them.

Table 15: Distribution of the constraints faced by rice farmers

Constraints Frequency Percentages Rank
Pest and diseases 71 88.75 1t
High cost of fertilizer 58 72.50 2nd
High transportation cost 55 68.75 3t
Climate change 46 57.50 4t
Bad road network 46 57.50 4t
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Inadequate extension 44 55.00 6™
services support

Lack of storage facilities 40 50.00 7t
Poor yield 37 46.25 8h
Inadequate finance 33 41.25 9t
Non availability of quality 28 35.00 10
seed

Poor milling equipments 24 30.00 1
Low market price 15 18.75 12th

Source: Authors’ computation, 2023
Note: Multiple responses recorded

Conclusion

This study assessed the role of rice production in alleviating poverty for sustainable
agribusiness in Karim Lamido Local Government Area of Taraba state, Nigeria. The
study found that rice production is profitable in the study area. Annual income and the
level of education significantly affect poverty. Further, capital, herbicides, labour and
farming experience are the factors that affect rice productivity. Pest and diseases attack,
high cost of fertilizer, and high cost of transportation, climate change and bad road were
the major impediment to the rice farming. It is recommended to:

i. Promote integrated pest management practices that involve using biological
controls, resistant crop varieties, and reduced pesticide use.
ii. Promote the use of organic and locally available fertilizers to reduce dependency
on expensive chemical fertilizer.
iii. Improve rural road infrastructure to reduce transportation costs.
iv. Promote climate-resilient farming practices and drought tolerant rice varieties.
v. Advocate for road maintenance and construction projects in rural areas.
vi. Strengthen agricultural extension services to provide farmers with knowledge
and guidance.
vil. Establish community based and centralized storage facilities to reduce post-
harvest losses.
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OPTIMIZATION AND SUSTAINABILITY OF SUPPLY CHAINS
IN THE FOOD AND BEVERAGE INDUSTRY

Abstract

This paper presents the strategies to improve and enhance the sustainability of food
and beverage supply chain. It is a systematic literature review to address the increasing
needs of efficiency and greenness in supply chain in food and beverage industry. The
main emphasis is placed on the key strategies to enhance the inventory management and
operational efficiency of the food and beverage supply chain with the implementation
of the Internet of things (loT) technology, blockchain and big data analytics. Other
focus is on the sustainable strategies to reduce the waste, and use the renewable energy
sources, waste reduction programs and the principles of circular economy to enhance
the sustainability of the supply chain in food and beverage industry.

One of the main conclusions of this paper is that integration and optimization
in supply chains can significantly improve all performance metrics (efficiency, cost
reductions, brand, etc), and can generate a competitive advantage in the highly
competitive food and beverage industry. Despite the trend of big businesses having
their own supply chains, the study points out the importance of collaboration among
all supply chain partners, e.g. suppliers, manufacturers, distributors and retailers, if
the product maintains its quality and is produced in an efficient way. The paper presents
practical implications on how implementing these strategies can indeed result in higher
customer satisfaction, reduced waste, and a stronger competitive position in the food
and beverage industry

Key words: Optimization, Sustainability, loT, Big Data, Supply chain, Circular

economy
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npezied numepamype Koju aopecupa cge eehe nompebde 3a eguracHouthy u
eKonowKom npuxeam.msugowhy y ranyuma chaboesarba unoycmpuje xpare u nuha.
Iasnu axkyenam je cmaemen Ha KbyuHe cmpamecuje 3a yHanpeliere Ynpasasared
3anuxama u onepamueHe eguuKacHocmu 1anya cHaboesarsa xpare u nuha nymem
umniemenmayuje mexnonocuje Hnwmepnema cmeapu (HoT), onoykyxauna u
anamumuke 6enuKux nooamaxa. Jpyeu oxyc je Ha oopacusum cmpamecujama
3a cmarberse omnada u Kopuuifierbe 0OHOBLUBUX U3BOPA eHepelje, NpoSpama 3d
cMarberse omnaoa U NpUHYUna YUpKYIapHe eKoHomuje Kako Ou ce nobomuiana
o0porcugocm 1anya cHaboesarsa xpane u nuha.

Jeoan 00 anagHux 3axkmyuaka ooz paoad je oa ummezpayuja u onmumuzayuja y
JaHYUMA CHAbOeBaAra MO2Y 3HAUATHO Nodobuam cée nepgopmarce (epuxacrocm,
cmarberbe mpouwiKkosa, Gpeno, umao.) u 2eHepucamu KOHKYPEeHmCcKy peOHOCH Y 8UCOKO
KOHKYpeHmHOj unoycmpuju xpare u nuhia. Ynpxoc mpendy o0a eenuxe xomnauuje
umajy concmeete ianye cHaboesarba, Cnyouja yKasyje Ha 8axCHOCm capaorse uzmely
c8uUx napmmuepa y 1aHyy cHaboesarba, HNp. 00baswaya, npouzsohaua, oucmpudymepa
u manonpodaja, Kako 6u npouzso0 3a0pxicao ceoj Keanumem u OUO NPoU36e0eH Hd
eghuracan Hauun. Pad npedcmasma npakmuune uMIIUKAyuUje Kako NpuUMeHda oux
cmpamezuja modce pe3yimupamu 6ehum 3a00606CMBOM KYHAYa, CMAFErbemM Omnaod
U ja1om KOHKYPEHMCKOM NO3UYUjoM y uHOycmpuju xpaue u nuha.

Kuwyune peuu: Onmumuszayuja, Oopacusocm, HoT, bue /lama, Jlanyu Cnaboesarva,
Lupxynapna exonomuja

Introduction

Food and beverage supply chains help to provide consumers with products on time
and in the correct manner. It consists of a large number of complex processes and activities,
ranging from raw material production to processing and distribution to the end consumer.
These supply chains are very essential for the processing, packaging, and distributing of food
and beverage products.

More and more important is the need to find sustainable and efficient methods for
supply chain optimization, especially in the face of the rising demand for fresh and high-
quality food products and the growing competition in the food market (Seuring and Miiller
2008).Thanks to the development of new technologies like the Internet of Things (IoT) and
blockchain, as well as the utilisation of big data analytics, companies gain more control
over their stocks, can predict the demand much better and reduce the waste (Wong et al.,
2024). Additionally, these technologies support food quality and safety by empowering the
stakeholders to control the complete supply chain and monitor their products at every step
(Brandenburg et al. 2014).

Along with this optimization, sustainability has emerged also as an important objective
of the food and beverage supply chain (Ageron et al. 2012). Sustainability refers to the
implementation of practices aimed at minimizing the consequences of the food production
process on the environment and on society (Guang Shi et al. 2012); these include waste
reduction, the use of renewable energy sources and environmentally-friendly production,
the reduction of greenhouse gas emissions, animal welfare, fair working conditions and
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responsible consumption (Ferreira et al. 2023). Over the years, many companies have
started viewing sustainable practices as a crucial mission not only in response to regulatory
requirements of consumer pressure, but also in order to reap long-term benefits in terms of
reduction of costs and strengthening of the brand.

Combining optimization and sustainability processes for supply chains is a difficult
challenge, but also an opportunity to improve the operation re-engineering process to improve
the business in the food industry (Kamble et al. 2020). The objective of this paper is to delve
into how we can combine optimization and sustainability to improve the performance and
gain competitive advantage of food and beverage supply chains.

Supply chains can be quite complex, and as a result, numerous factors impact the
effectiveness and productivity of the system. These include fluctuating prices of raw
material, seasonal variations in production volume, and logistical imperatives such as storage
and delivery of produce to the consumer (Besi¢ et al., 2021). Traditional supply chain
management methods are often insufficient to address some of these challenges and so there
is an increasing focus on the use of innovative tools to make better decisions and to do it more
quickly (Quintana & Ledn, 2021). Some of these advanced analytical tools can improve
demand forecasts, optimise delivery routes and inventories, and all of this can be done in a
way that reduces costs and improves service (Ahi and Searcy 2013).

Besides technological change, social and environmental factors are also important. Due
to the growing awareness of environmental problems and protection, issues of sustainability
in supply chains are gaining in importance (Besi¢ et al., 2022). Companies that implement
ecological approaches such as reducing carbon emissions, recycling, and using sustainable
materials are not only saving the environment but also benefit from an improved brand image
due to consumers who increasingly prefer these products (Shin & Cho, 2022).

Implementing optimization alongside sustainability goals will pay off in the long
run. More specific example: Using renewable energies will not only reduce the ecological
footprint, but also lower electricity costs in the long run. A more efficient inventory
management generates less losses, which will result in a reduction of waste, and as a result
more profit, and also in less negative environmental impact(Cvetkovic et al., 2017). This
paper will discuss the main approaches and strategies to implement these goals and analyze
some concrete examples from practice.

The paper is organized as follows: after this introduction, the methodology chapter
explains the search criteria and processes employed for selecting and coding the relevant
literature, while the review results chapter undertakes a thematic analysis of the findings,
putting forward key strategies, impacts and knowledge gaps. The discussion summarizes
those findings while drawing implications for theory, practice and policy. The conclusion
contextualises the main themes and reflects on the research implications for the debate on
sustainable development of the food and beverage industry.

As guidelines for research, this paper addresses four main research questions:

1. Considering the food and beverage industry, what are the main strategies that
can be adopted to optimise supply chains? What are their effects on business
efficiency and cost?

2. How can food and beverage supply chains best engage with environmental and
social sustainability, and what methods are the most effective for doing so?

3. What are the main challenges in implementing strategies for optimization
and sustainability in food and beverage supply chains, and how do successful
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companies overcome them?

4. What is the role of optimization alongside sustainability in food and beverage
supply chains and how does it contribute to the long-term competitive position
and profitability of firms?

Four main sections excluding the introduction and conclusion are included in this
paper. First, more detailed explanations of the research methodology are provided. Then, the
results of the literature review process will be presented.

Methodology

Literature Review and Selection Process

For conducting an adequate literature review, the research was conducted using two
search engines: KoBSON and Google Scholar. The field of academic research that focuses
on circular supply chain management model, the practices of supply chain, circular economy,
sustainable innovation in the field of food and beverage supply chain were initially searched,
and the articles were downloaded to conduct the review. Then, the articles with duplication
were deleted. A strict selection process was carried out for publishing academic articles which
mention relevant topics and information for the systematic literature review, so any other
literature sources which are unwanted will be disregarded.

Eligibility Criteria for Literature

The interval for the search was between the year 2014 and 2024. All of the articles are
written in scientific and peer-reviewed journals. The major topics discussed in the article are:

* Supply chain management in the food and beverage industry

* Management in circular supply chains

+ Circular economy

* Food and beverage industry

* Sustainability and innovation

Articles not taken into consideration during the review were those published in
predatory journals. Most scientific journals publish literature on supply chains, textile
industry, innovation and circular economy, and sustainability.Source for the specific literature
used can be found in the ‘References’ section.

Results and discussion

Literature Review and Categorization of Results

The results and discussion section delves into the critical findings from our review,
focusing on the optimization and sustainability of supply chains in the food and beverage
industry. This section is organized into key thematic areas, including collaboration among
supply chain partners, technological innovations, and strategies for waste reduction, as well
as addressing challenges and presenting actionable solutions. By exploring these aspects, we
highlight the interconnection between supply chain efficiency, environmental sustainability,
and long-term business competitiveness. Each subsection provides insights into specific
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strategies, technologies, and practices that drive improvement, offering a comprehensive
understanding of how companies can balance operational demands with sustainability goals.

1.

Cooperation among supply chain partners, including suppliers, manufacturers,
distributors and retailers, is essential for the success of SCM (Huang et al., 2020).
The sharing of information freely enables improved planning and coordination,
ultimately resulting in increased efficiency and lowered risks of supply chain
disruptions.. For instance, in the food and drinks industry, cooperation among
partners ensures product availability at the point of sale in the best possible
condition and uncompromised quality and freshness (Gichuru et al., 2015).
COLLABORATION IN SUPPLY CHAINS

Supply chain optimization (SCM) refers to a range of strategies and methods
that help companies manage their resources efficiently, reduce costs, minimize
waste, improve the quality of services and products (Govindan et al., 2015). The
basic concepts of SCM optimization are the management of stocks, efficient
logistics, collaboration among supply chain members, and tracking and analyzing
technologies. Food and beverage companies in particular heavily rely on efficient
supply chains, due to the fact that products are perishable and have specific
storage and transportation conditions. SCM plays a crucial role in making sure
that products reach consumers fresh and safe to be consumed (Rahbari et al.,
2023). SUPPLY CHAIN OPTIMIZATION

In the food and beverage industry, sustainable supply chains encompass a natural
resource utilization concept that aligns with economic, environmental, and social
goals. The goal of sustainable supply chains is to minimise environmental damage
and maximise economic and social responsibility. One of these is waste reduction
due to more efficient inventory management, usage of recycled raw materials,
and many others.In order to implement sustainable supply chains, the circular
economy principles should be taken into considerations. Such an approach to the
economy assumes reusing and recycling of resources instead of disposing them as
garbage. As a result, new raw materials will not be produced and waste will not be
generated (Haseli et al., 2024). SUSTAINABLE SUPPLY CHAINS.
Incorporating sustainable energy sources at various points in the supply chain
can improve the overall sustainability of the supply chain. Food storage and
transport utilise a lot of energy, so shifting from energy production of fossil fuels
to renewable energy resources, such as solar or wind energy, can to reduce the
quantity of carbon dioxide emissions.(Palazzo & Vollero, 2022). Furthermore,
shortening the distance of transporting food and using environmentally friendly
vehicles can reduce the emission of various pollutant gases, and optimize the
efficiency of supply chain transport, which is beneficial to improving the ecological
sustainability of the supply chain (Adams et al., 2023). SUSTAINABLE SUPPLY
CHAIN.

Technological innovations such as IoT and blockchain can transform supply
chains in the food, beverages and related industries (Sarkis et al., 2011). Real-time
monitoring and information sharing among supply chain members are possible
through the use of Internet of Things (IoT) and information and communication
technologies (ICT), enabled by sensors, internal systems, computers, and mobile
devices.(Rejeb et al., 2019). The Internet of Things (IoT) that relies on sensors,
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along with these technologies, can track the whereabouts of perishable items
throughout the entire supply chain, beginning from the point of production.
(Ansari & Kant, 2017). Sensors, for instance, identify the temperature and
humidity levels in warehouses and during transport, which is of vital importance
for the quality and freshness of food. The data are collected automatically and
can be quickly analyze d and acted upon, preventing, for instance, perishable
commodities’ deterioration caused by inappropriate storage conditions or delays
in delivery (Jagtap et al., 2021). TECHNOLOGICAL INNOVATIONS
Blockchain reduces risk in the food and beverage supply chain by making
processes more transparent and secure. Each transaction in the food supply chain
can be recorded and verified through blockchain, making it easy to trace products,
check certificates, and examine the authenticity of information The consumer can
scan a QR code on a particular product and trace the product’s entire journey
from farm to table, reassuring himself that it is safe and good. The traceability
through blockchain helps curtail fraudulent activities in the food industry which
can be detrimental to our health. Blockchain helps curb the issue of counterfeit
products in the food supply chain as well (Subramanian et al., 2020). SUPER
TECHNOLOGY INNOVATIONS

The application of big data analytics to improve supply. Using the information
extracted from big data analytics, supply chains can optimise the supply and
demand and minimize the number of required inventories.For instance, with the
help of analytical tools, companies can establish patterns such as the seasonal
trends of a certain product. By combining these patterns with sales data in
previous years, the current situation of the market can be anticipated. By doing
so, issues like insufficient inventory and the accumulation of excess materials can
be prevented, thus improving production and storage efficiency (Irfan & Wang,
2019). BIG DATA ANALYTICS

An organisation can perform deep analysis of supply chain performance using
Big Data analytics to help identify the bottlenecks and to reduce the cost and to
improve the overall performance (Talwar et al., 2021). The company can make
decisions regarding the delivery of their goods through transport data so that can
optimise delivery routes thus reducing the time and cost of delivery (Kholaif et
al.,2023). Big data analytics will help to find the best suppliers, to increase the
efficiency of relationships with customers, and to the marketing strategy that can
be designed according to the deep insights of consumer behaviour. BIG DATA
ANALYTICS

Advancement of technology and digitalisation not only fails to increase efficiency
and transparency of the supply chains, but also contributes to an overall agility and
quicker response to market changes, as [oT, blockchain and the use of big data
analytics can further reduce the costs for companies of the food sector, improve
the quality of service and the products, and boost the global satisfaction of end
consumers (Alkhatib, 2023). BIG DATA ANALYTICS

Since the manufacturing of food, beverage and their packagings require various
resources, supply chain optimization (SCM) could help food and beverages
companies to be more effective in using these resources. The application of Just-
In-Time (JIT) methods reduces storage costs and the risk of product spoilage
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by decreasing inventories and stocks. The food sector greatly benefits from this
reduction, particularly because shelf lives are frequently restricted. (Stritto &
Schiraldi, 2013). SUPPLY CHAIN OPTIMIZATION

Applying an optimised supply chains can directly decrease carbon footprint of a
company. Reducing energy usage and gas emission are the result of more efficient
production and distribution process (Stankovi¢ et al., 2022). Optimising delivery
flows though transportation management software (TMS) will lead to a lower
total distance of travel by vehicles which reducing fuel consumption and carbon
dioxide discharge. Using vehicles with environmentally friendly fuel, like electric
or hybrid vehicles, can also help to decrease the environmental impact (Thakur ,
2021). SUSTAINABLE SUPPLY CHAINS

Renewable energy sources are also part of sustainable supply chains — for
example, warehouses or production facilities can be powered by solar energy
or other renewable sources. Energy efficiency is another important pillar for
sustainability, for instance, LED lighting or energy-saving heating, ventilation
and air conditioning (HVAC) systems can improve the ecological performance of
a company (Schulman et al, 2021). SUSTAINABLE SUPPLY CHAINS

When applied to supply chains, circular economy principles can reduce the
ecological footprint even more. Reducing the extraction of new raw materials
and the amount of waste sent to landfills can be achieved by recycling and
reusing products. For example, a company that offers programmes for the return
of packaging and the recycling of used materials can extend the life cycle of
the product and reduce waste (Read et al., 2020). RESOURCE AND WASTE
MANAGEMENT

Moreover, next to enhancing the ecological performance of the company,
implementing more sustainable supply chains can also improve the
competitiveness of the company, because of the importance that consumers
attribute to environmental issues, and the importance that both actors in B2B
and B2C encounters attach to products produced sustainably (Beske et al., 2014)
Implementing more sustainable supply chains can assist a company in enhancing
its reputation, cultivating customer loyalty, and accessing new markets. (Frederick
& Elting, 2013). SUSTAINABLE SUPPLY CHAINS

Optimizing the supply chain (SCM) in the food and beverages industry poses
numerous challenges and hurdles that can impede the attainment of maximum
efficiency. The first obvious barrier is high costs. Implementing new technologies
requires huge initial investments, such as the expenditures of purchasing the
equipment and needed software, as well as costs of training employees. For small
and medium-sized enterprises that usually don’t have enough resources, these
investments can be a burden. The company’s budget can come under significant
pressure due to the high expenses associated with maintaining and updating these
technologies. Some other challenges and obstacles in SCM implementation are the
initial training costs, the distribution of proper equipment in every warehouse and
plant, as well as the difficult task of replacing and updating the data. (Espinosa et
al., 2021). CHALLENGES AND OBSTACLES IN SCM IMPLEMENTATION
Technical limitations are probably the next great barrier to the implementation
of SCM. Introducing new technologies into current systems can be challenging,
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primarily because the operation of the current processes must be adjusted to
accommodate the new technologies. (Bayir et al., 2022). As an example, the
introduction of IoT sensors for internal use within the enterprise (e.g. to track
inventory and transport), requires the implementation of a network infrastructure
that needs to be reliable. However, this in turn requires a language base that is not
easily available in many rural and developing areas of our planet. Secondly, the
lack of tech-savvy employees within the company means that the integration and
utilisation of new technologies is more difficult (Ha et al., 2013). CHALLENGES
AND OBSTACLES IN SCM IMPLEMENTATION

Regulations and standards can be a challenge too. Food and beverages are
heavily regulated areas. For example, they have laws concerning food safety,
packaging, and transport, which might require more resources and adaption of
processes that are already established. Moreover, regulations and standards can
vary across different markets, making the global coordination and compliance a
more complex and costly task (Sindhu & Kumar, 2022). CHALLENGES AND
OBSTACLES TO THE IMPLEMENTATION OF SCM

There are many different strategies companies can adopt to overcome the
challenges and obstacles that exist to implementing SCM. One of the most
important strategies is phased technology implementation, which is to say that
firms can begin implementing new technological changes by focusing on the most
critical areas first, such as warehouses, before expanding to transport operations,
which allows the costs to be distributed over a longer period of time (Zain et al.,
2023). STRATEGIES FOR OVERCOMING OBSTACLES

Companies can also promote sustainability by utilizing financial tools and offering
incentives.. Governments, for instance, provide subsidies or tax incentives to the
companies that implement sustainable, technology-oriented solutions. Availability
of low cost debt and equity lends support to such funds procurement (Minj et al.,
2020). STRATEGIES FOR OVERCOMING OBSTACLES

Education and training of employees is one of the most important factors for
success of SCM. In this regard, companies must invest in employee training
to develop internal technical competence and to ensure that workers can use
new technologies and processes in a productive manner (Gupta et al., 2020).
Training and skills development that occurs regularly can decrease alleged
friction to change and enhance operational effectiveness (Sovacool et al., 2021).
STRATEGIES FOR WORKING AROUND BARRIERS

The efficiency, costs, and reduced environmental impact are definitely
influenced by waste within the food and beverage supply chain, particularly
during transportation and mobility. In order reduce waste during transport, some
specific waste reduction strategies for logistics and mobility exist (Haessner
et al., 2024). Better load planning/consolidation. Improving the load planning
and consolidation results in more pallets and packages being filled with goods.
This helps to expand the truck’s load range and increase the number of pallets
per truck. Consequently, the transportation trips are reduced, therefore fuel
consumption and emission are decreased. Moreover, the partial load is also likely
to be spoiled during transportation. Combining multiple shipments into a single
delivery route can increase vehicle utilisation and improve the overall efficiency
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of the transportation process.(Parfitt et al., 2010). RESOURCE AND WASTE
MANAGEMENT

Packaging solutions can also be improved to help reduce waste. Packaging with
strong and eco-friendly materials can lower the chances of product damage or
deterioration. Using packaging materials that can withstand extreme temperatures,
or packaging that offers cushioning to sensitive or delicate items, can help to
protect the quality of products throughout the supply chain (De Boni et al., 2022).
More sustainable packaging materials that can be recycled or are biodegradable
can increase the sustainability of processes through minimising environmental
waste (Verghese et al., 2015). RESOURCE AND WASTE MANAGEMENT

A further smart zero-waste approach is collaborative logistics: companies can
share and pool transport resources (trucks, warehouses, etc) to maximise load
optimization, reducing the number of vehicles and prospective mileage to be run,
thereby resulting in fewer kilometres driven and therefore lower fuel consumption
and emissions. Shared logistics networks can also enhance the velocity and
efficiency of the chain, reducing the time perishable goods are in transit and
decreasing the risk of waste (Fiorello et al., 2021). COLLABORATION IN
SUPPLY CHAINS

Reducing waste while transporting products requires maintaining and optimising
transport vehicles. Vehicles that are properly maintained operate in optimal
performance, thereby consuming less fuel and suffering mechanical failures such
as overheating, which can lead to delaying the delivery and increasing the risk of
the product spoiling.(Chintapalli & Vakharia, 2023) Telematics and predictive
maintenance technologies for vehicles help companies to ensure that their
vehicles are in good condition, thus reducing unplanned downtime and increasing
the reliability of the dispatch (Samuel et al., 2019). RESOURCE AND WASTE
MANAGEMENT

Literature Overview

The figure below presents a detailed mind map focused on supply chain management
in the food and beverage industry. At the center is the core concept, which branches into eight
key themes, each representing a crucial aspect of supply chain management:

1.

Collaboration in Supply Chains - This branch highlights the importance of
partnership and logistics strategies, with references to authors like Gichuru et al.
and Fiorello et al., emphasizing efficiency and compliance.

Supply Chain Optimization - Focused on improving inventory management,
demand forecasting, and resource utilization, supported by studies from Stritto &
Schiraldi and Rahbari et al.

Sustainable Supply Chains - Emphasizes practices like the circular economy
and carbon reduction, referencing Haseli et al. and Adams et al. to illustrate
sustainability efforts.

Technological Innovations - Covers the integration of IoT and blockchain
technology for real-time monitoring and transparency, with insights from Jagtap
et al. and Subramanian et al.
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5. Big Data Analytics - Discusses the role of predictive analytics and decision-
making in optimizing supply chains, as highlighted by Irfan & Wang and Kholaif
etal.

6. Resource and Waste Management - Concentrates on recycling and waste
reduction strategies, with contributions from Read et al. and Parfitt et al.

7. Challenges and Barriers in SCM - Identifies regulatory and cost challenges,
featuring authors like Ha et al. and Espinosa et al., focusing on overcoming these
obstacles.

8.

Strategies for Overcoming Barriers - Explores phased adoption, incentives,

and training programs as solutions, with insights from Zain et al. and Sovacool
etal.

Overall, the mind map provides a comprehensive overview of how various elements

and innovations contribute to optimizing supply chains in the food and beverage sector,
supported by academic literature.

Figure 1 Literature overview
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Theoretical Model for Optimizing Supply Chain in Food and Beverage Industry

The optimized and sustainable supply chain model for a food and beverage industry can
be understood as a framework for achieving goals of sustainability and effectiveness through
the inter-relationship between its sub-elements and their main elements. The inventory
management is a crucial sub-element which allows the production planning team to know the
actual sales data and inventory information. As a result, it helps effectively reduce waste and
minimise excessive usage of resources and time, especially food.

Figure 2 Developed model
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On the other hand, demand forecasting can be considered as another important sub-
element because it supports production planning and helps in achieving the goal of reducing
food waste without losing market. Through data analysis and forecasting of customer demands,
this allows more accurate allocation of existing resources for production, sales and logistics
distribution. Three remaining sub-elements named process automation, logistics optimization
and inventory management also enable production and distribution managers to maintain and
enhance the effectiveness of food shopping distribution among the entire distribution network.

Firstly, process automation supports product circulation, manufacturing, packaging,
and transportation through the Internet-of-Things (IoT)” systems. For instance, algorithms
can inform the working speed and guide human actions to allow the full usage of resources.
This will significantly enhance the efficiency of ingredient transportation to the processing
plant, which accelerates the order delivery process and reduces lead times for distribution.
In addition, real-time adjustment based on big data plays a vital role in decision-making,
especially in right time delivery.
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Second, logistics optimization helps to decrease transportation costs and reduce carbon
footprints of the production system This optimization has the potential to impact operational
choices, including the determination of the appropriate number of vehicles to deploy, the
optimal locations for hubs, and the most efficient way to maximize vehicle capacity. Hence, it
results in decreased CO2 emissions by using fewer vehicles, traveling shorter distances, and
accessing more distribution hubs in the supply chain. This type of policy is frequently put into
action by numerous companies, offering a hopeful strategy for enhancing the sustainability of
local supply chains on a large scale.

Sustainable supply chain practices intrinsically weave together these pillars into a
single coordinated approach to sustainability Tightly managing inventory and forecasting
demand is beneficial for waste-reduction programs as it helps avoid over-ordering.
Additionally, the lean characteristics of these programs also contribute to reducing food
waste, which is a crucial area of focus for sustainability in the food sector. The integration
of renewable energy lowers operational carbon emissions, especially in processes like
cold chain management. Sustainable sourcing not only facilitates inventory management
and automation efforts but also ensures materials are sourced responsibly. The circular
economy complements programmes that minimise waste by focusing on used materials
in a manner that keeps the supply chain resource-efficient.

Technology innovation drives the means to realise the twin goals of optimization and
sustainability. Blockchain upgrades supply-chain transparency by increasing traceability of
products, making them safer and satisfying consumer demands for information. Integration
with IoT enables real-time monitoring and automation, optimising inventory, logistics and
cold chain management. Big data analytics optimises demand forecasting and hence forward
integration, better alignment with market trends

Reduction of food waste in the value chain is closely associated with accurate
forecasts and lean inventory management enabled by waste reduction and policies of
the circular economy, energy-efficient cold chain enables product quality and reduces
the environmental footprint guided by renewable energy and IoT, Sustainable packaging
ensures a lower carbon footprints and aligned with consumer demands, Overall, market
responsiveness informed by accurate forecasts and sustainable sourcing can enhance
the competitiveness of the food and beverages industry, and its ability to meet market
demand and sustainability targets.

Actions and Strategies Derived from the Model :

1. Conduct a comprehensive audit of the supply chain to identify areas for
sustainability improvements. Source raw materials from suppliers who practice
sustainable methods.

2. Utilize IoT and Al for real-time monitoring and optimization of the supply chain.
Revise transportation routes to lower carbon emissions and minimize fuel usage.

3. Establish long-term partnerships with sustainable suppliers. Invest in sustainable
packaging solutions to minimize waste.

4. Develop and implement a sustainability strategy aligned with business goals.

5. Integrate sustainability metrics into performance evaluations for continuous
improvement.

6. Enterprises in the food and beverage industry can optimize their supply chains for
sustainability, leading to cost savings, increased efficiency, a reduced ecological
footprint, a stronger brand, and higher customer satisfaction by following these
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actions and strategies. The theoretical model serves as a comprehensive guide for
achieving these outcomes through strategic supply chain integration.

Discussion

Table 1 Key performance indicators (KPIs) for supply chain optimization

KPI Definition Importance in Food &
Beverage Industry
Inventory Turnover | The rate at which inventory | Ensures freshness and reduces
is used waste
Order Fulfillment The percentage of orders Critical for customer
delivered on time satisfaction
Delivery Lead Time Time taken from order to Impacts freshness and quality
delivery of products
Forecast Accuracy | Accuracy of demand forecasts | Reduces overstocking and
stockouts
Cost per Order Total cost of processing an Affects overall profitability
order
Carbon Footprint Total greenhouse gas Measures environmental
emissions impact

Table above showcases us 6 most important KPIs , based on our research, regarding
optimization and sustainability in food and beverages supply chain. One of the factors that
greatly affect the freshness of a product delivered to the consumer is the Inventory Turnover
ratio. This indicator measures how often inventory is replenished, which means that a higher
inventory turnover ratio indicates more frequent and timely delivery of products to the end
consumer. Another important aspect is Order Fulfillment, which evaluates the number of
orders that are delivered on time, and thus, ensures the effectiveness of the process The time
taken by the business to complete an order and deliver it to the customer is referred to as the
Delivery Lead Time. A shorter lead time means that a process is faster and more efficient,
which in turn increases customer satisfaction. Forecast Accuracy is a measure of predicting
demand and providing the correct estimates of future commodity prices, while Cost per Order
assesses whether the total cost of processing an order is reasonable or not. If the total cost is
higher than the expected, it might indicate the presence of some ineffective processes. The
final indicator is the Carbon Footprint, which assesses the business’s environmental impact
by measuring greenhouse gas emissions and assists in minimizing them.

Table 2 Technological innovations in supply chain

Technology Application in Supply Benefits Example in Food &
Chain Beverage Industry
IoT Real-time monitoring Improved Temperature
and tracking transparency and monitoring in cold
traceability chains
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Blockchain Secure and transparent | Enhanced security Tracking product
transactions and trust origins
Big Data Data-driven decision- | Optimized inventory | Predicting seasonal
Analytics making and demand demand fluctuations
forecasting
Al and Machine | Automated processes | Increased efficiency | Optimizing delivery
Learning and predictive and accuracy routes
analytics
Table 3 Sustainable practices in supply chain
Practice Description Environmental Impact | Example in Food &
Beverage Industry
Renewable Energy | Using solar, wind, Reduces carbon Solar-powered
Usage or other renewable footprint warehouses
sources
Waste Reduction | Minimizing waste | Decreases landfill use | Recycling packaging
Programs through various and pollution materials
strategies
Efficient Using eco-friendly | Lowers greenhouse Electric delivery
Transportation vehicles and gas emissions trucks
optimized routes
Circular Economy Reusing and Promotes resource | Recyclable packaging
Principles recycling resources efficiency

After providing these tables which summarized all the extensive literature review we
are now going to answer 4 research questions we set earlier in this paper.
Research Question 1: What are the main strategies that can be adopted to optimize

supply chains in the food and beverage industry, and what are their effects on business
efficiency and cost? The principal ways of improving supply chain efficiency in the food
and beverage industry are deploying the IoT and big data analytics, utilising Just-In-Time
(JIT) inventory systems, and collaborating with supply chain partners.The use of IoT allows
to predict consumer buying behaviour and to optimise inventory by ordering just enough
food and beverage products. JIT inventory reduces ordering costs as it allows to order
materials immediately before the need. Collaboration with supply chain partners increases
the likelihood of better coordination among them, which in turn increases efficiency and
reduces operational costs. Overall, these three strategies help food and beverage companies to
achieve better business efficiency and reduced costs by reducing waste, optimising inventory
management, and increasing flexibility in meeting consumer demand.

Research Question 2: How can food and beverage supply chains best engage with
environmental and social sustainability, and what methods are the most effective for doing
so? Sustainability in food and beverage supply chains can be achieved by adopting renewable
energy sources in warehouses and production facilities, adopting waste reduction programmes,
as well as following the principles of the circular economy. The use of renewable energies such
as solar and wind in production facilities and warehouses helps to reduce carbon footprint and
lower the use of non-renewable energies that are harmful to the environment. Waste reduction
programmes such as the reuse of packaging materials and lowering the level of landfills
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support sustainability efforts. Maximizing resource utilization and minimizing the use of
new raw materials can contribute to sustainability through the adoption of circular economy
principles. By following circular economy principles, unnecessary waste can be minimised
and reused or recycled into new products, creating a more efficient use of resources and
lowering waste levels. Overall, those efforts are a good way to support sustainability, improve
the brand image, and increase the chances of success in a market that is becoming more
concerned about sustainability while also leading to cost savings and a potential competitive
advantage.

Research Question 3: What are the main challenges in implementing strategies for
optimization and sustainability in food and beverage supply chains, and how do successful
companies overcome them? Major challenges related to implementing strategies on
optimization and sustainability in the food and beverage supply chain are the high initial
costs, technical weaknesses and compliance to regulation. Implementing new technologies
like ToT sensors and blockchain can be difficult for small and medium-sized enterprises
due to the substantial investment required. The food industry is subject to strict regulations
that come with various technical constraints. In many cases, there have been difficulties in
integrating new systems with existing infrastructure, for example, the difficulty in getting
building permission. Furthermore, the food sector must comply with different regulations in
various markets, resulting in increased costs and complexity for companies.Companies that
are thriving in these areas have found solutions by using a phased approach to technology
implementation, starting with strategic areas and taking advantage of government incentives,
such as subsidies and tax breaks to lower the costs of investment.Furthermore, investment
in staff training and upskilling employees is a great way to ensure they have the necessary
skills to use new technologies and processes, help with the transition and increase operational
efficiency in the long run.

Research Question 4: What is the role of optimization alongside sustainability in food
and beverage supply chains, and how does it contribute to the long-term competitive position
and profitability of firms? optimization for sustainability is a key factor in improving firms’
long-term competitive positioning and profitability. Firms in the food and beverage supply
chain can become more efficient in production, distribution and sales when they effectively
integrate advanced technologies (e.g., Al, machine learning and robotics) and sustainable
practices. The reduction of carbon footprints, waste generation and water use during activities
enables higher operational efficiency and lower costs, which can improve firms’ profitability.
When firms adopt corporate social responsibility practices such as reducing carbon footprints
and waste generation, they may also improve their brand reputation and customer loyalty.
For example, Starbucks pledged to reduce greenhouse gas emissions as a part of its strategic
goals for the next decade. This commitment to sustainable practices contributed to Starbucks’
enhanced competitive advantage in a challenging operating environment. Improving product
quality and delivery speed can also be achieved by optimizing supply chains, resulting in
increased customer satisfaction. The combination of optimization with the integration of
emerging technologies and sustainable practices creates enhanced firm-level competitiveness.
For instance, firms can take advantage of this competitiveness to differentiate their products
or services from other firms and market to environmentally conscious customer segments.
By doing all these things, firms can enhance their long-term competitive positioning and
profitability.
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Conclusion

The paper concludes that there is need for optimised supply chains in the food and
beverage sector for improved operational efficiency, lesser costs and sustainability. Employing
the use of technology in the food supply chain can benefit food and beverage companies.
For instance, integrating the use of IoT and blockchain technologies, as well as big data
analytics, can help improve real-time monitoring, forecasting, and inventory management.
All these will help reduce food wastage and optimise the utilisation of available resources.
On the sustainability front, green energy integration, waste programmes, and the adoption of
the circular economy are equally important. Companies will gain a significant competitive
advantage in an increasingly green marketplace by contributing to environmental good, as
well as benefiting from positive brand reputation and consumer loyalty..

Overcoming barriers to the implementation of these strategies — such as high initial
costs and technical hurdles — can be achieved through phased adoption of technology,
government incentives and staff training. When these optimization efforts are integrated
with sustainability goals, firms can achieve higher-quality products that are delivered faster,
thereby improving customer satisfaction and long-term profitability. Integrating optimization
and sustainability efforts into the supply chain serves to place firms in optimal position to
satisfy the demands of consumers and other stakeholders. It is also a step toward achieving
the public policy goals of sustainable development in the food and beverage industry.

References

Adams, D., Donovan, J., & Topple, C. (2023). Sustainability in large food and beverage
companies and their supply chains: An investigation into key drivers and barriers
affecting sustainability strategies. Business Strategy and the Environment, 32(4),
1451-1463. https://doi.org/10.1002/bse.3198

Ageron, B., Gunasekaran, A., & Spalanzani, A. (2012). Sustainable supply management:
An empirical study. International Journal of Production Economics, 140(1), 168—
182. https://doi.org/10.1016/}.ijpe.2011.04.007

Ahi, P, & Searcy, C. (2013). A comparative literature analysis of definitions for green and
sustainable supply chain management. Journal of Cleaner Production, 52, 329-341.
https://doi.org/10.1016/j.jclepro.2013.02.018

Alkhatib, A. W. (2023). Fostering green innovation: The roles of big data analytics

capabilities and green supply chain integration. European Journal of Innovation
Management. https://doi.org/10.1108/EJIM-09-2022-0491

Ansari, Z. N., & Kant, R. (2017). Exploring the Framework Development Status for
Sustainability in Supply Chain Management: A Systematic Literature Synthesis and
Future Research Directions. Business Strategy and the Environment, 26(7), 873—
892. https://doi.org/10.1002/bse.1945

Bayir, B., Charles, A., Sekhari, A., & Ouzrout, Y. (2022). Issues and Challenges in
Short Food Supply Chains: A Systematic Literature Review. Sustainability,
14(5), 3029. https://doi.org/10.3390/su14053029

74 EKOHOMUKA EEX3]



http://www.ekonomika.org.rs

Beske, P, Land, A., & Seuring, S. (2014). Sustainable supply chain management
practices and dynamic capabilities in the food industry: A critical analysis of the
literature. International Journal of Production Economics, 152, 131-143. https://doi.
org/10.1016/j.ijpe.2013.12.026

Besi¢, C., Bakator, M., Pordevi¢, D., & Cockalo, D. (2021). Agriculture 4.0 and
improving competitiveness of the domestic agro-food sector. Ekonomika
Poljoprivrede, 68(2), 531-545. https://doi.org/10.5937/ekoPolj2102531B

Besi¢, C., Bakator, M., Pordevi¢, D., Coékalo, D., & Stanisavljev, S. (2022). Modern
agribusiness within the framework of society 5.0. Ekonomika Poljoprivrede,
69(2), 365-383. https://doi.org/10.5937/ekoPolj2202365B

Brandenburg, M., Govindan, K., Sarkis, J., & Seuring, S. (2014). Quantitative models
for sustainable supply chain management: Developments and directions. European
Journal of Operational Research, 233(2), 299-312. https://doi.org/10.1016/j.
¢jor.2013.09.032

Cvetkovic, M., Randjelovic, M., & Milicevic, R. (2017). Apparent contradictions
effective and efficient supply chain: Time pressure and eliminating the stock.
Ekonomika, 63(3), 97-116. https://doi.org/10.5937/ekonomikal 7030

Chintapalli, P, & Vakharia, A. J. (2023). The waste management supply chain: A
decision framework. Decision Sciences, deci.12595. https://doi.org/10.1111/
deci. 12595

De Boni, A., Ottomano Palmisano, G., De Angelis, M., & Minervini, F. (2022).
Challenges for a Sustainable Food Supply Chain: A Review on Food Losses and
Waste. Sustainability, 14(24), 16764. https://doi.org/10.3390/sul42416764

Espinosa, R. V., Soto, M., Garcia, M. V., & Naranjo, J. E. (2021). Challenges of Implementing
Cleaner Production Strategies in the Food and Beverage Industry: Literature Review.
In M. V. Garcia, F. Fernandez-Pefia, & C. Gordén-Gallegos (Eds.), Advances and
Applications in Computer Science, Electronics and Industrial Engineering (Vol. 1307,
pp. 121-133). Springer Singapore. https://doi.org/10.1007/978-981-33-4565-2 8

Ferreira, 1. A., Oliveira, J. P, Antonissen, J., & Carvalho, H. (2023). Assessing the
impact of fusion-based additive manufacturing technologies on green supply chain
management performance. Journal of Manufacturing Technology Management,
34(1), 187-211. https://doi.org/10.1108/IMTM-06-2022-0235

Fiorello, M., Bruccoleri, M., Corti, D., & Pedrazzoli, P. (2021). Supply Chain Collaboration
in Craft Production: Empirical evidences from the food and beverage industry. 2021
3rd International Conference on Management Science and Industrial Engineering,
88-94. https://doi.org/10.1145/3460824.3460839

Frederick, H., & Elting, J. (2013). Determinants of green supply chain implementation
in the food and beverage sector. International Journal of Business Innovation and
Research, 7(2), 164. https://doi.org/10.1504/1JBIR.2013.052577

Gichuru, M., Iravo, M., & Arani, W. (2015). Collaborative Supply Chain Practices on
Performance of Food and Beverages Companies: A Case Study of Del Monte Kenya

Ltd. International Journal of Academic Research in Business and Social Sciences,
5(11), Pages 17-31. https://doi.org/10.6007/IJARBSS/v5-111/1890

EXEIEKOHOMUKA 75



http://www.ekonomika.org.rs

Govindan, K., Soleimani, H., & Kannan, D. (2015). Reverse logistics and closed-loop
supply chain: A comprehensive review to explore the future. European Journal of
Operational Research, 240(3), 603—626. https://doi.org/10.1016/j.ejor.2014.07.012

Guang Shi, V., Lenny Koh, S. C., Baldwin, J., & Cucchiella, F. (2012). Natural resource
based green supply chain management. Supply Chain Management: An International
Journal, 17(1), 54-67. https://doi.org/10.1108/13598541211212203

Gupta, H., Kusi-Sarpong, S., & Rezaei, J. (2020). Barriers and overcoming strategies to
supply chain sustainability innovation. Resources, Conservation and Recycling,
161, 104819. https://doi.org/10.1016/j.resconrec.2020.104819

Haseli, G., Nazarian-Jashnabadi, J., Shirazi, B., Hajiaghaei-Keshteli, M., & Moslem,
S. (2024). Sustainable strategies based on the social responsibility of the beverage
industry companies for the circular supply chain. Engineering Applications of
Artificial Intelligence, 133, 108253. https://doi.org/10.1016/j.engappai.2024.108253

Haessner, P., Haessner, J., & McMurtrey, M. (2024). Trends & Challenges in the Food
Supply Chain. Journal of Strategic Innovation and Sustainability, 19(1). https://
doi.org/10.33423/jsis.v1911.6868

Huang, Y., Han, W., & Macbeth, D. K. (2020). The complexity of collaboration in
supply chain networks. Supply Chain Management: An International Journal,
25(3), 393-410. https://doi.org/10.1108/SCM-11-2018-0382

Irfan, M., & Wang, M. (2019). Data-driven capabilities, supply chain integration and
competitive performance: Evidence from the food and beverages industry in
Pakistan. British Food Journal, 121(11), 2708-2729. https://doi.org/10.1108/BFJ-
02-2019-0131

Jagtap, S., Duong, L., Trollman, H., Bader, F., Garcia-Garcia, G., Skouteris, G., Li, J.,
Pathare, P., Martindale, W., Swainson, M., & Rahimifard, S. (2021). [oT technologies
in the food supply chain. In Food Technology Disruptions (pp. 175-211). Elsevier.
https://doi.org/10.1016/B978-0-12-821470-1.00009-4

Kholaif, M. M. N. H. K., Sarwar, B., Xiao, M., Poliak, M., & Giovando, G. (2023). Post-
pandemic opportunities for F&B green supply chains and supply chain viability:
The moderate effect of blockchains and big data analytics. European Journal of
Innovation Management. https://doi.org/10.1108/EJIM-10-2022-0581

Mangal, D., & Gupta, T. K. (2015). Management of demand uncertainty in supply chain
cost planning. International Journal of Logistics Systems and Management, 22(4),
399. https://doi.org/10.1504/IJLSM.2015.072746

Minj, J., Sudhakaran V, A., & Kumari, A. (2020). Correction to: Dairy Processing:
Advanced Research to Applications. In J. Minj, A. Sudhakaran V, & A. Kumari
(Eds.), Dairy Processing: Advanced Research to Applications (pp. C1-C1). Springer
Singapore. https://doi.org/10.1007/978-981-15-2608-4 17

Parfitt, J., Barthel, M., & Macnaughton, S. (2010). Food waste within food supply
chains: Quantification and potential for change to 2050. Philosophical Transactions
of the Royal Society B: Biological Sciences, 365(1554), 3065-3081. https://doi.
org/10.1098/rstb.2010.0126

EKOHOMUKA EEX3]



http://www.ekonomika.org.rs

Palazzo, M., & Vollero, A. (2022). A systematic literature review of food sustainable
supply chain management (FSSCM): Building blocks and research trends. The
TOM Journal, 34(7), 54-72. https://doi.org/10.1108/TQM-10-2021-0300

Quintana, B. M., & Leon, M. B. Q. (2021). DIFFERENCES BETWEEN A
TRADITIONAL SUPPLY CHAIN AND AN INTEGRATED SUPPLY CHAIN.

In E. M. Senhoras, Administra¢do: Estudos organizacionais e sociedade 3 (1st
ed., pp. 35-43). Atena Editora. https://doi.org/10.22533/at.ed.6422117113

Rahbari, M., Arshadi Khamseh, A., & Mohammadi, M. (2023). Robust optimization and
strategic analysis for agri-food supply chain under pandemic crisis: Case study from
an emerging economy. Expert Systems with Applications, 225, 120081. https://doi.
org/10.1016/j.eswa.2023.120081

Rejeb, A., Keogh, J. G., & Treiblmaier, H. (2019). Leveraging the Internet of Things
and Blockchain Technology in Supply Chain Management. Future Internet,
11(7), 161. https://doi.org/10.3390/£fi11070161

Read, Q. D., Brown, S., Cuéllar, A. D., Finn, S. M., Gephart, J. A., Marston, L. T., Meyer,
E., Weitz, K. A., & Muth, M. K. (2020). Assessing the environmental impacts of
halving food loss and waste along the food supply chain. Science of The Total
Environment, 712, 136255. https://doi.org/10.1016/j.scitotenv.2019.136255

Stankovi¢, T., Milovanovi¢, G., & Andelkovi¢, A. (2022). Performances of key
processes in green supply chains. Economics of Sustainable Development, 6(1),
35-43. https://doi.org/10.5937/ESD2201035S

Samuel, A. U., Oyawale, F., & Fayomi, O. S. 1. (2019). Effects of Waste Management in
Beverage Industries: A Perspective. Journal of Physics: Conference Series, 1378(2),
0220438. https://doi.org/10.1088/1742-6596/1378/2/022048

Sarkis, J., Zhu, Q., & Lai, K. (2011). An organizational theoretic review of green supply
chain management literature. International Journal of Production Economics, 130(1),
1-15. https://doi.org/10.1016/j.ijpe.2010.11.010

Schulman, D. J., Bateman, A. H., & Greene, S. (2021). Supply chains (Scope 3) toward
sustainable food systems: An analysis of food & beverage processing corporate
greenhouse gas emissions disclosure. Cleaner Production Letters, 1, 100002. https://
doi.org/10.1016/j.clpl.2021.100002

Seuring, S., & Miiller, M. (2008). From a literature review to a conceptual framework
for sustainable supply chain management. Journal of Cleaner Production, 16(15),
1699-1710. https://doi.org/10.1016/j.jclepro.2008.04.020

Sindhu, S., & Kumar, R. (2022). Modeling the Challenges for Agri-Food Supply Chain
4.0: TISM Approach. In R. S. Mor, D. Kumar, & A. Singh (Eds.), Advanced Series
in Management (pp. 31-51). Emerald Publishing Limited. https://doi.org/10.1108/
S1877-636120220000027003

Sovacool, B. K., Bazilian, M., Griffiths, S., Kim, J., Foley, A., & Rooney, D. (2021).
Decarbonizing the food and beverages industry: A critical and systematic review of

developments, sociotechnical systems and policy options. Renewable and Sustainable
Energy Reviews, 143, 110856. https://doi.org/10.1016/].rser.2021.110856

EXEIEKOHOMUKA 77



http://www.ekonomika.org.rs

78

Stritto, G. D., & Schiraldi, M. M. (2013). A Strategy Oriented Framework for Food
and Beverage E-Supply Chain Management. International Journal of Engineering
Business Management, 5, 50. https://doi.org/10.5772/57167

Subramanian, N., Chaudhuri, A., & Kayikei, Y. (2020). Blockchain Applications in Food
Supply Chain. In N. Subramanian, A. Chaudhuri, & Y. Kayikei, Blockchain and
Supply Chain Logistics (pp. 21-29). Springer International Publishing. https://doi.
org/10.1007/978-3-030-47531-4 3

Shin, S., & Cho, M. (2022). Green Supply Chain Management Implemented by
Suppliers as Drivers for SMEs Environmental Growth with a Focus on the
Restaurant Industry. Sustainability, 14(6), 3515. https://doi.org/10.3390/
sul4063515

Talwar, S., Kaur, P., Fosso Wamba, S., & Dhir, A. (2021). Big Data in operations and
supply chain management: A systematic literature review and future research
agenda. International Journal of Production Research, 59(11), 3509-3534. https://
doi.org/10.1080/00207543.2020.1868599

Tica, T. (2022). Analysis of the impact of ownership characteristics on the
capital structure and business success of companies in the Balkan beverage
industry. Anali Ekonomskog fakulteta u Subotici, 47, 79-96. https://doi.
org/10.5937/AnEkSub2247079T

Thakur, A. (2021). Supply Chain Sustainability in Food and Beverage Industry: In A.
Amini, S. Bushell, & A. Mahmood (Eds.), Advances in Computational Intelligence
and Robotics (pp. 173—189). IGI Global. https://doi.org/10.4018/978-1-7998-5879-
9.ch008

Verghese, K., Lewis, H., Lockrey, S., & Williams, H. (2015). Packaging’s Role in
Minimizing Food Loss and Waste Across the Supply Chain: PACKAGING’S ROLE
IN MINIMIZING FOOD WASTE ACROSS THE SUPPLY CHAIN. Packaging
Technology and Science, 28(7), 603—620. https://doi.org/10.1002/pts.2127

Wang, H., Long, Z., Chen, J., Guo, Y., & Wang, A. (2023). Collaborative decision-
making in supply chain management: A review and bibliometric analysis. Cogent
Engineering, 10(1), 2196823. https://doi.org/10.1080/23311916.2023.2196823

Wong, E. K. S, Ting, H. Y., & Atanda, A. F. (2024). Enhancing Supply Chain
Traceability through Blockchain and IoT Integration: A Comprehensive
Review. Green Intelligent Systems and Applications, 4(1), 11-28. https://doi.
org/10.53623/gisa.v4i1.355

Zain, R. M., Ramli, A., Zain, M. Z. M., Rahim, M. N. A., & Musa, A. (2023). Evaluation
and prioritisation of GSCM barriers in food and beverage SMEs using the AHP.
030057. https://doi.org/10.1063/5.0164583

EKOHOMUKA EEX3]



EKOHOMUKA EXA Vol. 70, october-december 2024, Ne 4
ISSN 0350-137X, EISSN 2334-9190, UDK 338 (497,1) P. 79-81

REVIEW ARTICLE

DOI: 10.5937/ekonomika2404079S
Received: September, 10. 2024.
Accepted: November, 14. 2024.

BOOK REVIEW

Zoran D. Simonovi¢ and Nikola V. Cur¢i¢

DEVELOPMENT OF RESOURCES OF MODERN
VITICULTURE AND WINE PRODUCTION IN THE AGE OF

SMART TECHNOLOGIES
(Monograph)

Society of Economists “Ekonomika”, Ni§ and Research and Development Institute
“Tamis”, Pancevo; 2024

3opan /1. Cumonosuh n Hukomna B. hiypunh
PA3BOJ PECYPCA CABPEMEHOI' BUHOTI'PAJJAPCTBA
N ITPOU3BOAIHA BUHA Y BPEME ITAMETHHUX

TEXHOJIOT'NJA
(Mouorpadmuja)

JpymTBo exoHOMECTA ,,EKOHOMEKA™, Hutr 1 McTpaskuBauKo-pa3BOjHA HHCTUTYT
,.JLTamum‘, ITlarueBo; 2024

The scientific monograph deals with the basic characteristics of viticulture and
wine production in the Republic of Serbia, but also in the world. The research covered
production for a very long period, from the very beginning of grape cultivation in pre-
Roman times to the present day. Modern viticulture has taken on significantly different
determinants, bearing in mind the gradual development of the economy, adaptation to
climate change, but also the current application of innovative technologies as part of
the so-called smart agriculture. The monograph has been reviewed by as many as five
distinguished professors/scientists in the field of business management and agricultural
economics, while the publishers are two renowned organizations engaged in scientific
research.

The monograph has eight sections. The first section confronts the issues of grape
and wine production throughout the history of social development. A long tradition in
the production and processing of grapes in the Republic of Serbia is a justification for the
presentation of this activity through the centuries.

The second section shows the changes in the structure of viticulture and wine
production over time, up to the adoption of the concept of organic production. Organic
production will be significant due to changes in the habits of consumers who want
healthy, eco-friendly, and high-quality food products, including wines as drinks. That is
why it is necessary to diversify production in favour of higher quality wines and grape
varieties that are grown. In this section, the basic types of wine are also shown.
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The third section aims to point out the organizational challenges and problems of
grape and wine producers and propose solutions for improving the position of producers
engaged in this branch. The authors emphasize that there are exceptional potentials in
the Republic of Serbia for further development of processing capacities, change in the
way cooperative’s function, renewal of old and abandoned plantations and development
of small businesses in these branches of agriculture.

The role of the state in the agri-food sector is necessary because of its importance
from the point of view of food safety, as well as the impact on the environment, but also
because of the financial problems faced by entrepreneurs. Therefore, the fourth section
deals with the development programs and incentive measures of agrarian policy makers
in the field of grape and wine production.

Next, the fifth section writes down the characteristics of the wine market in the
Republic of Serbia. The authors show that the supply of domestic wines is mostly of
low quality, and that there is a large assortment of imported wines to meet the domestic
demand, which has been growing in recent years.

The sixth section offers an insight into the possibilities of applying marketing
in the field of winemaking. The role of promotion is important, bearing in mind that
reputation and brand are the main (non-price) factors of competitiveness in the domestic
and international markets. The authors argue that strong marketing is necessary to
achieve confidence in the quality of wine, consumer satisfaction and increase demand
for wine in the end. Also, this section describes the situation about the export and import
of wine on the global level.

Rural and wine tourism is the basis of the seventh section. This section includes
diverse topics such as the relationship between rural development and viticulture and
winemaking, the gastronomic aspect of rural areas, the role of digital technology in wine
tourism, as well as the latest impacts considering the COVID-19 pandemic.

Finally, within the eighth section, the authors provided an overview of the
possibilities of applying modern technology in the production of grapes and wine.
Smart agriculture is rapidly developing in the world, so it is used in almost all
branches of agriculture. The application of modern technologies within precision
agriculture will drastically change the way agricultural activity is conducted in the
Republic of Serbia, so producers must get acquainted with the application of various
sensors and other digital solutions. In the light of sustainable development, studying
the effects of climate change is essential. That is why the authors also look at the
impact of climatic factors on the future production of grapes, which will be beneficial
for existing, but also for new producers who decide to direct their resources towards
the production of grapes and wine.

The monograph “Development of Resources of Modern Viticulture and Wine
Production in the Age of Smart Technologies” possesses originality and practical
applicability. It is based on extensive and relevant literature that includes journals,
monographs, sources from the Internet, as well as the authors’ own primary data, and
is a valuable contribution to contemporary theory and practice. The demand for wine
is constant and is present in almost all segments of the population. Therefore, the
monograph highlights the problems, position, and opportunities of grape and wine
producers, as well as changes in the preferences of consumers who want a higher
quality of all products, including wine. The conclusions offered by this monograph
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may be of interest to agricultural producers, economic policy makers in the field
of agriculture, but also to the general academic public that includes researchers,
students, and the professional community.
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