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Abstract

Thepurpose of this papés toreview, synthesize, and evaluate how management systems are transforming sustainable
food, while alsohighlighting the challengésespecially cybersecurity, governance, and cost badi¢ghat must be
addressedMore specifically, the article aims tmmform readers about the growing pressures on global food systems
(population growth, climate change, lindteéesources)Explain how digital technologies (Al, 10T, blockchain, Big
Data, robotics, OT systems, biosensors, Industry 4.0) are being applied across the entire food vadufearhain
production to waste managemeAssesshe benefits of these technolegiifor sustainability, food safety, efficiency,
traceability, and waste reductioigentify risks and challengemcluding cybersecurity threats to OT systems, data
security issues, infrastructure gaps, high costs, and governance limitafogse that technology alone is not
sufficient; systemic transformation requires coordinated changes in policy, regulation, infrastructure, expertise, and
collaboration; Provide future outlookand research directions for achieving sustainable, resilient, and sectire ag
food systems. As material and methods there weret B5IGMAI a research standard applied to explore how
digital technologies transform current agnod business models and support the creation of sustainable value chains.
Also, there were used Scopus and Web of Science data bases. Main results of this paper @fersttonal
Technology (OT) is essential but vulnerable in modern-agd systemsOT enables realime control of physical
processes in farming and foodogessing (e.g., vertical farming, pathogen detection, energy optimization), but its
tight coupling with physical systems exposes it to serious -@Hyeical security threatsDigital technologies
significantly improve efficiency, sustainability, and feadety across the food value chain.

Key words cybersecurity challengesdigital technologiesAl, management systems, food

INTRODUCTION their environmental and social effects.
Companies operate more effectively by

The purpose of this review is to evaluate the?Ullding internal ~capacities to advance
current research on how digital technologiesSustainaility,  which —includes  raising

are integrated into sustainable afpod ~awareness,  expanding knowledge, and
business models and to offer guidance fofostering the skills and processes required for

future research and managerial strategies [11fuStainable development [8]. The global food
Industrial agrifood waste can beedirected as  SYSteém faces a structural crisis, driven by food
inputs for other processes by universities, stacommodification ~and ~ marketriented
ups, and small businesses, promoting a circuldroduction, undermining  ecological
economy and sustainable development. Aboupustainability and social equity. Treating food

1 billion tons of food are wasted annually, SYSt€ms —as  sociecological ~commons
accounting for onhird of global production. highlights the need for collective management

Approximaely 38% of this loss occurs during and adaptiye governance. However, effectiv_e
food processing, with major contributions from 10¢al monitoring  systems to assess their
the beverage industry (26%), ice Cream_clevel_opment, imp&ts, and interactions are s_tlll
production (21.3%), fruits and vegetables'nS“ff'C'e”t [9]. Modern food systems provide

(14.8%), grains and starch products (12.99%)Many examples of how closely linked
and meat production (8%). Stakeholders sucfhallenges can become concrete barriers to
asconsumers, investors, employees, supplierdransformation. Integrating  policies ~across

and regulatory bodies have shown grOWingdlomains often requires negotiating difficult

ethical interest in production practices andtradeoffs, as priorities such as biodiversity,
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employment, and healthy diets may conflict.nutrient circularity food waste reduction, and
Resolving these issues can demand extensivbe reuse of organic waste streams within a
scientific debate and public deliberation, circular bioeconomyAnalyze the scale and
especially on complex topics like GMOs, impacts of food loss and wasteighlighting
pesticide use, and labeling. Improvements irtheir environmental, economic, and social
the transparency and accessibility of foodconsequences across the dgad supply
system data offer opportunities to address thesehain. [6]. Explore gvernance, policy, and
tradeoffs, build synergies, and strengthensocicecological challenges that hinder
networks, ultimately supporting transformative transformation toward sustainable food
change when paired with strong leadership andystems, including tradeffs = among
communication [13]. Circular economy biodiversity, employment, and healthy diets.
principles are becoming increasingly vital for Identify =~ opportunities  for  improved
reducing waste and improving resourcetransparency, data  accessibility, and
efficiency. Strategies like surplus food monitoring systems supported by digital
redistribution, batch preparation, and inventorytechnologies, to enable informed decision
optimization help minimize losses. At a making and systemic changeProvide
broader level, standardized canbtracking, guidance for future research and managerial
transparency, and cressctor collaboration strategiesto help stakeholders adopt digital
are key to scalable carbon mitigation. Digitalsolutions  that advance  sustainability,
technologies, including IoT and Al, offer resilience, and climatemart agriculture.
promising solutions for monitoring energy use,

predicting waste, and supporting réiahe MATERIALS AND METHODS
decisionmaking. Agiculture worldwide has

been severely impacted by climate changeAs material and method for this article, | used:
Rising temperatures, fluctuating daight PRISMA (Preferred Reporting Items for
cycles, and unpredictable rainfall patterns haveSystematic Reviews and Mefmalyses), a
intensified extreme weather events such astandard approach for systematically selecting
droughts and flash floods and increased diseasend reporting literature. Its use improves
occurrerces. These challenges have affectedompleteness in reporting and addresses a
production efficiency and driven the adoptioncommon limitation of literature reviews, where
of climatesmart adaptation strategies torelevant studies may be overlooked. In this
sustain yearound productivity. Adaptation review, PRISMA waspplied to explore how
measures span all areas of crop productiordigital technologies transform current agri
including soil water management, nutrientthn food business models and support the creation
fertilizer optimization, crop improvement, use of sustainable value chains. Also, | used
of beneficial elements, organic soil Scopus and Web of Science due to their
amendments, as well as fisheries, livestockextensive and diverse coverage. No publication
poultry, and mechanization [3]. date restrictins were applied, reflecting the
In this context, the purpose of this papeffise  recent nature of research on management
purpose of this papés toreview andevaluate systems for food. Only Englishnguage, peer
how digital technologies support sustainablereviewed articles were included, while
and circular agrffood systers, with a conference papers and book chapters were
particular focus onreducing food waste, excluded, ensuring the quality and accessibility
improving nutrient circularity, and enabling of the reviewed literature.

sustainable agffiood business models under

environmental and climate presssrMore RESULTS AND DISCUSSIONS

specifically, the paper aints: Assess current

research on the integration of digital Transformations should be seen as a dynamic
technologies (e.g., Al, 10T, data analytics) intoand integrated process, as technology alone
sustainable agifiood business models and cannot drive systemic change [10]. Growing
examine how digital tools contribute to food demand is pushing the afpod industry
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to produce more with limited resmes, while costs involving human labor. Since the
also responding to increasing sustainabilitydevelopment of blockchain in 2009, there are
challenges. Digital technologies like thethree types: open, prite and hybrid
Internet of Things, artificial intelligence, blockchains. In the agfood supply chain,
blockchain, and robotics are changing howblockchain is increasingly adopted because it
food is produced, processed, and deliveredhelps improve product traceability,
The benefits it can bringre: better efficiency transparency, food safety and security [12].
and quality, food safety and ecological Blockchain technology has emerged as a
sustainability. Realime control of factors promising tool in the food indtry, primarily
such as: temperature, humidity, pH, digitalfor improving transparency and traceability
technologies, aims to minimize food spoilagewithin supply chains. Research highlights both
and food wastd14]. Opportunities, challenges the benefits and challenges of its
and perspeao/es related to the use of theseimplementation, emphasizing its role in
technologies on a large scale in this field areenhancing traceability, information sharing,
analyzed. Digital technologies include and recall effectiveness, patlarly when
systems, devices, electronic tools andused alongside loT technologies. Originally
resources that generate, store and process dasmopted to address food safety issues, the
In the agrifood sector, in the processing pbas integration of blockchain and 10T s
the digital technologies used are Al, theincreasingly viewed as a key driver in the
Internet of Things, blockchain, Big Data, transition toward a more trustworthy and
robotics and smart sensors. Food systemsustainable agifiood system. [2]Food fraud,
optimized in this way can have a very gooddriven by economic motives, compromises
impact on society, the environment, thefood quality and safety. It includes practices
economy, etc. In the agiwod sector, Al is such as dilution, substitution, unauthorized
used in the processing phase to automate thedditions, unapproved enhancements, and
sorting, classification, packaging of food mislabeling. Combating fraud involves risk
products, to detect food safety risks or toand vulnerability assessmeantacross the
predict the yields of agricultural crops. In fact, supply chain, with KPIs like detected
Al-based  technologies can  improveincidents, higkrisk materials, and vulnerable
productivity and efficiency throughouthe suppliers. [5]. A key challenge for agricultural
production chain. Such applications are loT is data security. High costs remain a
especially relevant in the vegetable supplybarrier, though cheaper wireless sensors are
chain during the agricultural stage, whereemerging. Predicting iglds under different
accurate monitoring is essential for improvingclimatic conditions helps optimize irrigation
crop productivity. 0T systems have beenand fertilizer management, improving resource
shown to optimize key operational pareters, efficiency and productivity.[4]. Precision
including pesticide and water usage. Moreoverdisease management also supports Yyield
IoT enables the monitoring of soil sustainability, with image processing
composition, environmental conditions, andtechniques, including genetic algorithms,
crop physiology, supporting more precise cropachieving up to 90% accuracy in managing leaf
monitoring and management. Advances indiseases [3]. Al technologies are increasingly
digital technologies have allowed nmiwes applied in emerging fields like 3D food
and robots to perform tasks previously handlegrinting and smart packaging, demonstrating
by humans.In the present and future, a their abilty to enhance the consumer
transition to smart food and agricultural experience and redecenvironmental impact.
factories may be possible if people will studyHowever, challenges such as high costs,
and apply the new principles of automation andsystem integration complexity, and the need
robotization. In agricultu, robotics can help for ethical and sustainable policies reméii.

in sowing, planting, weeding, picking, Future Al development should focus on
harvesting, handling, cutting, slicing and accessibility, inclusivity, and collaboration
packaging, achieving high efficiency and low across disciplines to strengthen food security
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Abstract

Plant genetic resources for food and agriculture (PGRFA) are the main subjects of policies related to ensuring food
security at national and international levels. Their full conservation and sustainable use are a must today when we
are facing climate change effects, including desertification. The aim of this article is to present the survey results upon
the investigation of old apple tree varieties from a
Romania. Based athe history of the place these orchards have been settled after 1750 and before 1768 when they
became famous. Based on our analysis the current distribution of the former traditional orchards is still preserved
for certain parts of these traditional orctds. In 2018, on a surface of 1 ha of a traditional orchard, with a
productivity of 7,800.00 kg/ha, 24 old apple varieties were recorded. At least 7 local old apple varieties and other
three local walnut varieties were recorded. The main threat impathéopreservation of these orchards positioned

in the border of the forest is the land use change towards agricultural land. There is urgent need for conservation
measures to be taken for the preservation of these PGRFA relevant for food security torghe fu

Key words traditional orchards, old varieties, apple varieties, walnut varieties, PGRFA conservation

INTRODUCTION biodiversity conservation either wild species
and habitats as well as for old fruit tree
Orchards and fruit trees have a huge impact oRarieties elder than 8000 years [13, 15]. If
human civilizations starting from ancient times agriculture isincriminated today as the main
with evidences from the antiquity orchards [8,driver for biodiversity loss [11], traditional
20]. These agricultural ecosystems, expandedgroecosystems and also traditional orchards
and evolved during time all over the globemay teach us that agriculture can support also
contributing to the formation of archaic and biodiversity. Why we need to reconsider
medieval cultural and impressive landscapesgriculture? Because it is impossible to live
that we are inheriting today [12, 29] without agriculture [28] and therefore, we need
Nowadays, it is well established that traditionalto reconsider rather agricultural practices of
orchards (i.e. elder than 100 years) may also b&day as well as its evolution for supporting
considered hotspots biodiversity [31]. Old biodiversity conservation [7].
orchards, either archaic or traditional, Romania is a country positioned in the South
supported during millennia the development ofEast Europe with the Danube River sthéng
our civilization also basd on the systematic the South of the country, a shore at the Danube
observation and Dbetter understanding ofDelta and whish is crossed by the largest range
wildlife [2, 22]. Moreover, orchards facilitated of Carpathian Mountains [9]. This richness in
the connectivity and further development oflandscapes and ecosystems types contributed
|l ocal s6 traditional ki wlteedcgl@ralalife ddevelopment ane u | t
values that connect wildlife, orchards andcovering the entire &pathians region for
spirituallife [23, 25]. more than 7,000 years ago [5]. The Hhilly
Today, the remains of traditional orchards allmountain landscape in the p€arpathians
over the globe are relevant ecosystems foregions is stretching all the length of the
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Carpathians making perfect conditions for fruit October of 2014 and November 2018 with the

tree cultivation during time. The analysis of support of local people. Local knowledge

different achaic settlements proved that applerelaied to old varieties also was investigated.

trees were cultivated for more than 7,000 year&ll maps were created based on the My maps

ago in the Carpathian region and makes thérom Google maps [25]. A short
fruitsd trees to b e ccllamaeterizatianrot locabapple vahetes ralated h a i ¢
culture [10, 17, 26]. to the average size of the fruit, skin and flesh

The scope of this article is to survey the applecolor, the size of core is realized.

varieties for one representative traditional
orchard of Roscani, a village positioned in
Hunedoara County, Romania. The discussion
with locals came with different traditional
knowledge that connected the orchards wit
their present and past cultural life.

MATERIALS A ND METHODS

Place and time of investigations These
investigations took place in Hunedoara
County: Ro Hc ani Vi
27.382736) (Map 1). They were conducted
during 2014 and later during 2018 with the ,
support of locals. Locals provided based otMap 2. Traditional

(=

investigat

respecting any ethical principles all dataspotted with the support of Google map. It is around 1
related to local names for apple varieties.

ha cultivated with 121 fruit trees. It can be observed the
fruit tree rows, the open connectivity with the forest and
the close related agriculturahrid and Dobra crick.
Aerial view created with MyMap Earth Google
https://earth.google.com/ (45°51'27"N 22°33'24"E).
Accessed on 14 January 2026.

Economic costs assessmemtssociated costs

to the management of the orchard have been
investigated (i.e. pesides use, pruning and

o Duriravta apple fruits harvesting).

Data management All quantitative data have

Buiors been collected in EXCEL and statistically
analyzed towards standard deviation.

Map 1. Traditional orchards of Roscani, HunedoaraReSULTS AND DISCUSSIONS
County. All this region still capture remains of former

traditional orchards that have been developed som , . . .
more than 250 years ago. These orchards are positiondd © HC anl IS a village be
at the foot of mountains belonging to Carpathimmge. commune in Hunedoara County, located at the

Source: https://earth.google.com/Accessed on 14 foot of the hiIIy area of the Poiana Ruscii
January 2026. Mountains belonging to the chain range of the

. . L Carpathian  Mountains, and in close
Data collection. All fruits varieties taken c o ntnee& tTi v i e Prdur

under study were collekcI r%r%dyR%)’ﬁ&Iatnl,lj IW|th
the support of the locals. They were identified >~ t 15 mentioned Into € risca
for varieties against the British Pomology
published in 1851 [19] and the Romanian
Pomology published 0964 [6]. The fruit

collection was done in two different periods:

Conscription of Transylvania of 1750 that the
agricultural land was not fertile (i.e.
denominated as a sterile land) and the locals
used to work for other landowners in other

20
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villages [16]. The same document emphasize$able. 1 Old apple and walnut varieties recorded in

that the locals used to cultivate spring whea

instead of winter wheat due to very low

temperatures recorded during the winter seasa

as well as other cereals. There were n

mentions related to orchards existence but onl

of vineyards cultivation. Howevemrchards

were established late during the XVIII century

and after 1750. Thus, in less than 15 years

Ro Hcani wa s recor de

Transylvania Princip
1769 and 1773 as a relevant area for appl
orchards [21]. Later, this rema became

famous for apple production as well as for
other services associated with the cultivation o
fruit trees.

Today, it is possible to spot, survey and study

the former traditional orchards that still exists
and that can be observed when searching o
Google Earth (Figs.-4 ) . The vil
iI's positioned clPosHc a
(ROSCI0139) [27] in the region of Covurluiu
Hi l | s and cl ose t o
contributing to the connectivity between
wildness and inhabited rural areas.

Identified varieties and local knowledge

A total of 24 apple varieties and 3 walnut

varieties have been recorded and they are all

presented in Table 1.
There is still a huge diversity among the old

apple tree varieties as well as other fruit trees.

There wee not yet surveyed the plum trees,
cherry trees or other fruitees. However, the

walnuts trees considered as locally relevant

and unigue have been surveyed.

For very rare local varieties a series of images
are presented in Photo 1.

The diversity of varieties and number of

specimens is impressive for a small area of

orchards and therefore it can be considered &
a red hotspot of biodiversity for Hunedoara
County. We are underlying again that this type
of orchards is similar with those traditional
orchards settled during the XVIII century.
Local apple varieties not identified into the
orchard but discussed with the locals that
should exists in RAc aamei as following:
OAri uHo6, 6Struguroas
OPLdurertbdd n &Vi ne Ht i

21

oHcani, Hunedoara County
Crt. | Apple tree varieties(Malus domestical No of
no Borch.) specimens
n. Ananas Reinette 2
2. BatukAl ma ( Ptt ul ) 6
,3. Baumann's Reinette 7
4. Edel borsdorfer (RE6
5. Golden delicious 2
6. Golden parmen 3
7. Gustav Dauerapfel (Gustav) 3
18. _Jonathan (lpngtan) . 15 g
9. [Mbcal®dBFrbud'edV Ps v
A18. € ObcSIFrunpbsU DT 1 S h €@ bef ween
pll. Local O6Busuioaced3
12. Local O6Murgi 6 4
13. Local 6VOnttd or 5
14. Local O6Mustos de |8
f 15. Local 6Cor moHb 5
16. NemesSov ar i Al ma (kK5
17. Ponyik alma (Poinic) 4
18. PopeHt i 8
19. Red Astrachan 8
Starkin dubl u
Ibo. BNy g _ 7
28 Y SarkriRoR ddibleud T 1 2
e |[Pshastapama@dqesc B € g i a
23. Wild apple tree Malus sylvestris 7
24. \ 4| Winter Peaymain (Parmen auriu 6 e
M 'WEfneu%rree vat'ietiés(YUQEn)g bas+n
regial.)
1. Local Valea Mare 12
2. Local De Vie 8
3. Local Deva 6
Source: original data.
5
Local 6Murgi d
S
0,
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Local 6Cor moHO

Local 6Mustos de Local 6Busui oacebd

60Szaszpap al mad or O6P

Local éBerudeé

Local 6Must osul de

| g

Local 6De Devad

6BaAlumadé or oO6Local

Local 6Val ea Ma
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Local voRé& | a
Photo 1. Some relevant old apple and walnut varietie
from RoHcani, Hunedoar a (
Source: original data.

Map 3. Land use change in Roscani, Hunedoara County.
A former traditional orchard of around 5 ha was changed
to agricultural land. Souae: https://earth.google.com/
Accessed on 14 January 2026

Table 2 Major apple fruit characteristics for local apple

varieties recorded in RoHcan
cr. Lo_cal Fr_uit Major fruit characteristics
No. variety size
6.3+ Half greenyellow and light red,
1. 6Br tbu 68 strips and spots for the red quarter,
) medium core and yellowish flesh
Green with reddish quarter and dar|
2. 6 Cor mo| 4.7+0.9 | red stripes, medium core and white|
flesh
3. ‘Erunzos’ 6+ 1.2 | Lightred with dark red stripes very
small core and white flesh
45+ Dark and light red with dark red
. . 4, 6Busui ~n tripes medium size core and
ma p of traditional or chat d|s I n R%@g@@isﬁlﬂésh Hi'"edpar a
County (45.8612, 22.5470). Source: 57 | Redish for more exposed to sun an

. 5. 6Mur gi green, darker red stripes aighter
https://earth.google.com/Accessed on 14 January, 1.3 | Shots, medium core and white flest

2026. 6VOntt 57+ Dark red with light small spots and
(Violet) 1 5‘ dark stripes, medium size core,
) yellowish flesh

Orchard characteristics
Thus, these orchards have the following 7 | 8Mustol 52 | ey for sun exposer andless
characteristic: more than 10 m distance green, very drak red stripes, medi|
between apple tree rows andl® m between Source: original data.

trees in a raw, the fruit trees are positioned at

the border of forests and are open for wildLocal identified varieties

animals during autumn and winter season In the same way like in case of Fantanele from

The taller trees are positioned in the border oSibiu County, the appleee varieties from

the orchard and among these we recorde® o Hc ani Hunedoara County
mainly walnut trees. Wooden enclosers arecover the needs for a whole year. At least 7
functioning only during spring time and local apple varieties have been recorded and
summer time up to ripping season. Thedescibed in Table 2Starting with the summer

calendar is set towards the Orthodox calendat i me appl es such is the

between 24 April till 8 of September in at o 6 Br tbuded al l appl e

similar way like in Fantanele Sibiu County [3]. ]| oc al s 6 requirements.
O0Busui oaced i smediumsze app

to small that were used in the past for
Christmas tree decoration. The apple as a

23
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species covers also the cultural life of localssystems are providing support for wildlife as
and local gastronomy too. well and therefore they are very important for
Among the most appreciated by locals is thebiodiversity conservation [4, 22]. In Romania

| ocal &6VOnkLtul 6 wedtest ka series of studies ¢14] have refldtted the
among all apple varieties and according tamportance of old apple varieties [1, 18] and a
locals it was mentioned starting with the XVII complete survey should further reveal new
century. It was long time lost the origin of this features that can be used forodiversity
cultivar according to the locals. conservation as a whole.

't can be consi der e d Ecbrommi¢ importance | 0b the ltradiionall r g i 6
very rare in this countymal it is considered that fruit trees varieties

it is unique by the locals, and not very sweet.Traditional orchards are living gene banks for
Based on these observations some relevaiireeders and conservationists relevant for
studies should start and it should be more thaensuring food security for long term if they are
an obligation to start conservation measuresplaced in remote mal areas of the main cities
The fruits can be consumed later up to thewvhere other agricultural activities are not easy
spring time. to be developed [3].

The walnut trees are also popular due to theifraditional orchards are ensuring local needs
use in the cuisine and for ceremoniesfor fruits either for fresh consumption either for
connected to Orthodox calendar. As aninhouse processing (i.e. jams, compotes,
example, during the St Mary on 15 of Augustvinegar, appl®randy or for feeding livestock).

it is the custom to holly the walnut branches forThe fresh fruits from RBl@ni are usually sold
the health of the houses. into local fairies during autumn ensuring some
Major threats financial incomes. Thus, the local price for
The RoHcani basi n of apgerfraith ia thedvBlaget fdr 2018 wastofr3éeit c h e s
bet ween RoHcani and kB é&a 0.21 Eurds/kgafar 204&ndaanfamilyt h e
MureH river basin c¢ anmnwaslkalde tostllfaimaximarh ampuntrotacoongni z e
as a hotspot reservoir for agpiodiversity of 500 kg/ fair with a maximum amount of 321
national and European importance for theEuros. Usually, these families are selling to
conservation and swshable use of plant customers from cities that are aware about the
genetic resources for food and agriculture inquality of these fruits.

supporting food security for the future (Map 3). The management costs for these orchard
We may add herewith the need for recognitiorrefers mainly to the pruning and harvesting
of continuing traditional agricultural practices costs that usually are in house. In case a family
that had not changed too much for more thameeds some help the total costs should be
one century. However, the orchard land usearound 320 Euros for 100 trees for one person
changed mostly during the past 35 years. Sucper season for 2018.

changes can be seen in Maps 3 and 4. The total apple fruit yield in 2018, for 1 ha
More than 5 ha of traditional orchards wereorchard was 7,800.00 kg and off this for local
changed towards agricultural land for cropapple vaieties was 2,570.00 kg (Tablg. 3
cultivation. The removal of all fruit treeend A costefficient productivity highly depends on
their replacement with agricultural land for the age and the healthy status of the trees,
crops will contribute to the decrease ofconsidering that most of the apple trees are
biodiversity and this practice should be over 80 years old. Due to thack of use of
stopped. fertilizers and pesticides, as well as due to the
Based on further discussions with the locallack of professional pruning these orchards are
more than 33 traditional orchards basins stilllosing between 30 up to 80% of the initial apple
exist in the region wit more than 250 years of varieties specimens starting with more than 80
existence. Similar studies have been conductegears ago. Due to the loss of these resources
in Europe [30] and it is well established alreadythe owners are changing the land use mainly
that they are among the best multifunctionaltowards crops cultivation. Later, the aging of
farming systems. Moreover, these farmingpopulation, young generation migration to the
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cities further contribute to the abandonment oftraditional orchards it should be calculated the

these orchards due to costs associated teconomic value of the loss or decrease of

traditional pruning and harviasg [3]. ecosystenservices, such as: pollinators, clean
water and air, soil erosion, carbon

fruits/tree and kg/tree/year in 2018

N may add the buffering role of these orchards at
o.of | Average Total he | | h .
Variety apples| kg fruits ; the landscape scale as they are positioned
trees /tree (kg) between wilderness and human settlements and
Local O6Br 6 5+0.81 | 360 may fight against climate change effects and
Local ‘Frunzos' 6 | 55+£1.24| 415 furthermore, they may ensure food security for
Local 6Bu 3 |452045]| 340 the future in remote rural communities.
Local &6MJ 14 76+0.57| 415
Local 6V
6Viol et d S 521095 44 ACKNOWLEDGEMENTS
Local & MU 8 45 +0.54 )
Vi eod DU 300 This paper was supported by Research Center
Local 6Cdq 5 5+0.63 | 360 for Agricultural Sciences and Environmental
Total 37 2,570 Protection of thdJniversity Lucian Blaga of
Source: original results. Sibiu. We t hank Mr . Oov

supporting the mission i

The selling of the fruit as well as the fagilitating the communication with locals.
maintenancef these living gene banks are not

yet supported at the governmental level basegheFERENCES
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Abstract

Pomegranate fruit matures through coordinated physiological and structural changes that influence color, flavor,
and overall quality, making harvest timing critical to achieve high total solsbliels (TSS), desirable color, and
consumer acceptability. This study examined maturity indices during fruit development and developed a simple
harvesting machine to collect fruits at optimal quality under both laboratory and field conditions. Laboratory
experiments evaluated the relationship between fruit neck moisture content (22, 26, 36, and 46%) and key maturity
indicators, including neck shear force, color kinetics, and TSS, revealing that the best quality occurred at 26% neck
moisture, correspondintp full ripening, where color and TSS values were maximized. Field experiments assessed
the manufactured harvesting machine at cutting disc speeds of 1,100, 1,180, 1,250, and 1,320 irBrAg f9)

and cuttingedge tilt angles of 0, 12, 21, and 32°, swéng productivity, fruit damage, specific energy, and criterion

cost. The optimal machine performance was achieved at 1,250 rpm and a 21° tilt angle, where productivity reached
2,520 fruit/h, fruit damage was limited to 1.71%, energy consumption wa@ KMIB/Mg, and criterion cost was
418.94 LE/Mg. These findings highlight that harvesting guided by fruit maturity indices ensures superior product
quality, while the developed machine provides an efficientdimwage, sustainable, and casfective techrogical

solution for improving pomegranate harvesting operations and supporting modern orchard management practices.

Key words pomegranate, fruit maturity, neck moisture content, total soluble solids (TSS), harvesting machine,
productivity, postharvest quality, economic efficiency

INTRODUCTION antioxidant and phytonutrient potential of
pomegranates, highlighting their medical and
Pomegranates P@nicagranatum L.) are nutritional benefits.
nutrientrich ~ fruits  widely  consumed Regarding fruit qudtly, Spielmanns et al. [22]
worl dwi de and r epr es aded that atgibuted sudh asy cplor,Ohardnese, s t
significant fruitcrops. They are utilized as food glossiness, shriveling, and physicochemical
and play roles in the pharmaceutical, cosmeticproperties reflect maturity. Boussa et al. [2]
and export industries in Europe. Pomegranateglarified that skin color alone does not ensure
possess numerous clinical applications due tedibility, as internal characteristics diktotal
key phytochemicals such as ellagic acid,soluble solids (TSS) and acidity must meet
ellagitannins,  punic  acid,  estrogenic market standards. Khodabakhshian et al. [16]
flavonoids, anthocyanins, and flavones. found that consumer and processor acceptance
Fateh et al. [6] reported that these constituentdepend on several factors, including size, mass,
contribute to treating ulcers, snakebite,aril yield, skin and aril color, sugar content,
diarrhea, dysentery, hepatic damageacidity, and flave.
helminthiasis, acidosis, bleeding, andin harvesting research, Haqgi et al. [4]
respiratory problems. Karaaslan et al. [15]developed four tool prototypes (electrical disk
demongtated that pomegranate extracts carcutter, electrical scissors, mechanical disk
inhibit the growth of human liver cancer cells. cutter, and hook) for mango fruit, with
Hussein et al. [10] emphasized the stronglectrical scissors giving the lowest fruit injury
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(3i 4%). Jafari andakhshipour [12] observed This study, therefore, focuses on identifying
that pomegranate harvesting remains largelyhe optimal maturity stge for harvesting,
manual, making it labeintensive, costly, and designing and fabricating a simple machine
har mf ul t o wo r k e r-s ofrom hleca | materials, dvid yoptiminrig its
Kirshinbaum et al. [20] stressed that fruits mustoperating conditions, followed by economic
be harvested at optimum maturity for quality evaluation. The novelty lies in offering a lew
and shdl life. MohammadShafie et al. [18] cost, locally manufactured solution specifically
confirmed that pomegranates are prone tdailored for mmegranates, aiming to reduce
bruising from improper harvesting and fruit damage, labor dependence, and
handling. Masum et al. [19] highlighted that postharvest losses compared with traditional
machine harvesting varies in efficiency, with methods and existing cregpecific machines.
powered machines suited for largeale

orchards Wmile handheld pickers remain MATERIALS AND METHODS

popular in smaller farms.

Studies on mechanical harvesting parameterall of the experiments were conducted at a
show quality effects. Torregrosa et al. [23]private farm, El BasatinAssociation, Abu
reported that adjusting the catching surface tilShalabi, Faqous, Sharkia Governorate, Egypt,
angle reduces impact energy. Zhou et al. [25pver the years 2022 to 2023, for measuring the
found that bruis damage decreased by 70% agradient of pomegranate fruit maturity signs to
a 60° tilt compared with a horizontal surface.identify the stage of high product quality.
Mohamed [21] noted that cutting efficiency Then, the harvesting operation of
increased with saw disc linear speed. Zhao gbomegranates was camted from 1 to 30
al. [24] showed that wolfberries remained October 2023, (90 120) days after flowering,
undamaged at impact angles ofi20°. E} using the manufactured pomegranate
Termezy et al. [5] tested a toothedlsc harvesting machine.

machine for pomegranates and found energaterials

use rose with disc speed but dropped withPomegranate trees

toothed discs. AlGezawe [1] built a sensor Experiments were conducted on two
equipped harvesting tool for citrus, effective atpomegranate varieties, Wonderful and
17.66 m/s disc speed with 80 teeth. HOU et alManfaluti, with tree spacing of 34 m and an
[8] concluded that selecting the correct fruitaverage yield of 15®00 fruits per tree. The
plate angle significantly lowers damage. main physical properties affecting mechanical
In Egypt, pomegranates are still harvestedcharvesting performance were measured for 20
manually, often causing rind damage and yieldruits, following Jithender et al. [13] and -El
loss. Termezy et al. [5], and are summarized in

Table 1.
Table 1. The pomegranate's physical properties
Pomegranate
Wonderful Manfaluti

Average S.D C.V(%) Average S.D C.V.(%)
Height, mm 79.2 8.52 10.75 78.26 7.1 9.07
Width, mm 85.82 7.98 9.3 84.09 7.12 8.46
Diameter, mm 86.93 7.98 9.17 85.12 7.04 8.27
Mass, g 380.26 27.6 7.26 367.71 22.92 6.23
Volume, mnd 1,364,109 | 411,077.1| 30.14 1,284,492 | 331,595.1 25.82
Surface area, min 104,019.3 19,535.46| 18.78 99,785.41| 16,571.76 16.61
Diameter, mm 141.54 141.54 100 138.03 138.03 138.03
Sphericity 63,318.36 10,444.7 16.5 60,121.49 | 8,444.76 14.05

Source: Own experimental results (measured following Jithender et al. [13]-@ednigzy et al. [5]).

The machine for pomegranate harvesting Using locally available materials, a simple

machine was fabricated to harvest
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pomegranate fruits and overcome the highwas left uncovered to allow efficient removal
power demand and cost associated wittof pomegranate fruit twigs.

imported equipment. The machine was
constructed in a private workshop in-El
Sharkia Governorate, kpgt, specifically for
this purpose. Its lightweight structure allows
telescopic access to fruits located high on the
tree. To minimize damage, the design alsc
ensured cutting at the correct stem position
The main components and schematic layout o
the manmifactured harvesting machine are
illustrated in Fig. 1.

Fig. 2. The cutting disc
Source: Own experimental results.

-Power sources

The machine was powered by a12V, 1.5 Adry
lithium-ion battery, supported with a fast
charger for rapid backup. The battery was
suspended in ashoulder bag for operator
convenience. Motion was supplied by a DC 12
V motor, with a shaft speed of 1500 rpm
reduced to 300 rpm under load. The motor
provided an output power of 18 W and a torque
of 20 N-m (Figs. 3 and 4).

SECTION C-C

Item No. Part Namg

1 Tube T

2 Shaft

3 Disc . . .

1 Dril Dimensions in

6 Bush mm. ‘
Fig. 1.The manufactured pomegranate harvesting
machine.
Source: Own experimental results.

Frant View Left View

The main components of the manufactured
pomegranate harvesting machine are as
fo I | OWS : Top Yiew Isometric Yiex
-The cutting disc Fig. 3. DC 12 V motor

The alloy steel used to make the teethed cuttinghurce Own experimental results.

disc had a diameter of 125 mm and a thickness

of 1 mm. A ball bearing was used to secure th@ransmission  system and electrical
cutting disc to the disc base. On the upper endomponents

of the telescopic carrier and transmission shaftJhe transmission method was chosen to ensure
the ball bearingvas fixed (Fig. 2). that the electrical motors would always have
A protective metal cover was fitted over theelectricity. An electrical line located inside the
toothed cutting disc to shield tree leaves andelescopic pickup hand stick carrietthe current
branches from the rotating blades. For cuttingfo the motors.

only a 50 mm section of the disc circumference
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provides high precision with a compact design.
The sensor was connected to the torque gauge
via a standard chucklapter, and the device was
supplied with calibration and accessory tools
(Fig. 5c).

Fig. 4. The battery
Source: Own experimental results.

Methods

Two main experiments (laboratory and field)
were carried out:

Laboratory experiments

The laboratory experiments were conducted (@) (b) (©)

during 20222023 on Wonderful and Fig. 5. Measuring device (a) Color reader, (b)
Manfaluti pomegranate varieties to identify the Ahandheld refractometer, and (c) Shear force

stage of highest product quality. Ten fruits Source: Own experimental results.

from each variety were randomly selected, and

maturity was assessed by recording skin coloField experiments

changes and total soluble solids (TSS) atfhe experimental pomegranate harvesting

different moisture contents. machine was tested under various operating
Experimental conditions of the laboratory conditions during the year 2023 as part of the
experiment field experiment.

Experiments were conducted on Wonderful andExperimental  conditions  of the field
Manfaluti pomegranate varieties to measure th€xperiment
gradient of fruit maturity signs under four neck The  effectiveness  of the manufactured

moisture contents (46, 36, 26, and 22%). pomegranate harvesting machinery during the
Measurements anddeterminations of the harvesting of pomegranates (wonderful variety)
laboratory experiment was investigated through experiments under

The evaluation was conducted by measurindour different cutting disc speeds of 1,100,
color kinetics, percentage of total soluble solids} 180, 1,250, and 1,320 rpm (corresgngdo
(TSS), and fruit neck shear force. 7.49, 8.038.51,and 8.98 m/s) and fodifferent
-Measurements of color kinetics cutting-edge tilt angles (0, 12, 21, 32 deg) (Fig.
Color of pomegranate juice (PJ) samples wa$)-
measuredusing a spectrophotometer (Minolta
CM-3600d, Osaka, Japan) and a handheld CF Zero Postion
10 color reader (Konica Minolta, Japan) (Fig.
5a). Measurements were expressed in CIt
coordinates (L*, a*, b*), with chroma (C*) and
hue angle (H°) calculated from a* and b*. A C
illuminant and 10° standard observer were
applied. — p_ P o
-Determination of total soluble solids (TSS) i i ﬁ ﬁ

Total soluble solids (TSS) of pomegranate juice

were measured using a digital refractometerig. 6. Cuttingedge tilt angles

(PAL-1, Atago, Tokyo, Japan) (Fig. 5b). Source: Own experimental results.

-Measurements of fruit neskear force

Fruit neck shear force was measured for tetMeasurements and determinations of the field
pomegranate samples using a Series-X8E experiment

Digital Force Gauge (Shimpo, Japan), which
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The followingmeasures were considered whend Thephase angle between V and |,

assessing the manufactured pomegranate TFhe mechanical efficiency (assumed to be
harvesting machine's performance: 95%).

-Machine productivity -Criterion cost

Total harvesting time and number of harvestetAccording to Kumar and Gosgq17], the

fruits were used to calculate machinecriterion cost was calculated as follows:
performance. Total harvesting time for a full Criterion costs (LE/Mg) = Operational cost +
working day was recorded to determineTotal fruit damaged cost

average machine productivity. The total timeThe following calculation was used to
included selecting and cutting the fruitmgd  determine the operational cost:

the time required to transport the machine

between the trees within the field. Machine g, e at i amEa Mgeman "¢ hbEFhY cost
performance was determined by the following Machine pmgdctivit
eqUAtioONgS]: e (5)

] ) No. of fruits . . .
Machine Prrowictai—tyT; | o The total fruit damage cost was estimated using

............................................................. (1) the following formula

D

-Fruit damaged ratio O HERN 60 QOB BARQDE i O

i D@i i £Q0E0MAR 6 QGAEQQ!
The percentage _of damaged_ fruits and the R S ettt B v g e
percentage of visible damage in the harvested

fruits as a resu|t Of their fa|||ng to the ground ............................................................... (6)

or being sliced by the hagsting equipment According to Kepner et a[14] and Hunt [9],
were used to calculate the fraiamaged ratio. the hourly cost of the harvesting machirse i
The following equation was used to calculategetermined using the traditional method of

the fruit damage ratio assessing both fixed and variable costs.
F it d a @b No. of damaged frﬁdxﬁ’méé@éi(héﬂﬁbwn
ruits dafpge— et o PO ¢ s 0LR0I dHhdi Ed B
12

-Specific energy

This is the calculation of the specific eNergy pesULTS AND DISCUSSIONS
needed to run the harvesting machine:

o Requjred powerhe fligwing headings were used to present
Specific ene rwmkg\ﬁhr—/g%gu)c and explain the,results:
............................................................... (3) Results of the laboratory experiment

Required power for operating the harvestingThe laboratory experiment evaluated maturity
machine was estimated by using a supgamp ~ gradients of Wonderful and
meter (KEW SNAP 2007 A, made in Manfalutipomegranates using fruit neck shear
Thailand). Using the following formula, the force, btal soluble solids (TSS), and color
consumed power wadetermined based on kinetics to identify the stage of good quality.
potential differences and current intensityg1l, Effect of fruit neck moisture content on color

11]: kinetics

, Cw - 0¢i — The effects of pomegranate fruit neck moisture

pit Tt Tt content on the fruit maturity indices regarding

...................................................................... (4) color kinetics were studied and evaluated.
where: Table 2 shows the average values of coefficient
P =Therequired power, kW; lightness (L), redness (a), yellowness (b),-hue
| = Thecurrent intensity, Amperes; angle (H), anql coletone (C) at the different
V = The potential difference; Voltage being equalffuit neck moisturecontents of 46%, 36%,
to 220 V: 26%, and 22%.

C o s Thepower factor (being equal to 0.84);
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Table 2.Valueof color developing degrees at different fruit neck moisture contents

Fruit Color Development Degree
neck L a b H C
moisture
content,
% Wonderful | Manfluti Wonderful | Manfluti Wonderful | Manfluti Wonderful | Manfluti Wonderful | Manfluti
46 65.17 56.47 20.87 20.64 39.16 33.88 70.42 42.05 29.22 27.3
36 49.13 48.13 29.11 27.85 31.16 26.9 66.41 36.47 31.53 29.41
26 39.30 35.60 45.23 38.29 16.67 14.87 37.03 22.67 40.33 38.2
22 29.30 32.85 34.59 31.52 14.01 12.51 21.68 20.48 49.62 40.3

Source: Own experimental results.

A consistent hue representation produced fronmncreasing maturity, the ok of the fruit

L, a, and b color spaces is essential for dat@ecomes more solid, requiring a high shear
processing and interpretation. The best valuetrce to be cut. The required shear force for
for coefficients L, a, b, H, and C were 39.30,cutting pomegranate fruits is 4.45 and 4.02 N
45.23, 16.67, 37.03, and 40.33, respectivelyfor Wonderful and Manfaluti varieties,
for the pomegranate Wdaerful variety and respectively, at the fruiteck moisture content
35.30, 38.29, 14.87, 22.67, and 38.2 for theof 26%.

pomegranate Manfaluti variety, both at a

pomegranate fruit moisture content of 269, Table 3 Effect of moisture content in fruit necks on TSS
Then, it was found that the best color intensit (total soluble solids)

Fruit neck moisture TSS, %
with the best color consistency was at a fruit . o Wonderl anfalon
neck moistue content of 26%, which might 5 = 4% 5%
beconsidered the stage of full ripening of th 3 B TTT8%
pomegranate fruit. 56 305 T363%
Effect of fruit neck moisture content on total = 5T T
soluble solids : :

Table 3 shows the average values of totaPource: Own experimental results.
soluble solids for the two pomegranate

. . Table 4. Fruineck shear force values at different fruit
varieties (Wonddul and Manfaluti) under

neck moisture contents

different pomegranate fruit neck moisturef Fruit neck moisture Fruit neck shear force, N
contents. The obtained results show that the  content % Wonderful Manfaluti
optimum total soluble solids value was 46 112 1.07
achieved at a fruit neck moisture content of 36 1.99 1.04
26% under which the total soluble solids wer 26 359 343
13.05 for poregranate (Wonderful variety) >3 775 702

and 13.62 for pomegranate (Manfaluti variety).S()urce. Own experimental results
The results of total soluble solids obtained ' '
above prove that the fruit neck moisture Results of thefield experiment

content of 26% could be considered theThe field experiment was concerned with
moisture content of full ripening of the studying the performance of the manufactured

pomegranate fiits. ~ machine during the harvesting of pomegranate
Effect of fruit neck moisture content on fruit  fruits (Wonderful variety). The field experiment
neck shear force was carried out based on the recommended

Table 4 shows the fruit neck shear force valuegglue of fruit neckmoisture content (26%),
compared to the pomegranate fruit neckwyhich was achieved from the laboratory
moisture content values. experimentto guarantee reaching full fruit
The obtained results show that the high valuegnaturity for preserving fruit quality overall, a
of fruit neck moisture content decrease thenigh total soluble solids (TSS) content, and
values of fruit neck shear force because thgood color.

fruits are immature, as the immature fruits haverhe relationship between cutting disc sgkand
high moisture content are easy to cut. Withcytting-edge tilt angle on machine productivity
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Machine productivity increased with cutting increased at high cutting disc speeds bsehe
disc speed up to 1,250 rpm, then declined aharvested fruits have lower quality
1,320 rpm due to vibration and stem specifications due to the high vibration of the
displacement that caused fruit damagegutting disc that tends to push branches instead
consistent with AlGezawe [13]. Produivity  of cutting stems, resulting in high fruit damage.
also improved with tilt angle up to 21°, but These results agreed with the results obtained
dropped sharply at 32° because of poor cuttingpyEl-Termezy et al[5].

geometry. The optimum operating conditions

were_identified_as 1,250 rpm di_sc speed with § Tilt angle, deg.
21° tilt angle, in agreement with Zhou et al. 0,00 —B-12.00 —m-21.00 =-X--32.00
[13]_ 7.00
X
6.00 /
Tilt angle, deg. ,’l
——0.00 —W12.00 —&—21.00 =—Xx—32.00 R 5.00 4 ," hd
3,000 = X s
& 4.00 - TS~ol FArAN
= Sea ~X. P A:
= Seal NN ;s o2
5 2,500 4 = l-,_“ ~e_ N S
3 < 300 R R N N
7z = ~~ SN lso_a&ty
E 2,000 4 = 00 e - \-:’:/
g 1,500 1 1.00
§ 1,000 1 X 0.00 T . . . .
= x__________.-x--""""'_' T 1050 1100 1150 1200 1250 1300 1350
500 4 Cutting disc speed, rpm
o Fig. 8. Change of cutting disc speed to fruit damaged ratio
1050 1100 1150 1200 1250 1300 1350 under various cuttingdge tilt angles
Cutting disc speed, rpm Source: Own experimental results.
Fig. 7.Cutting disc speed's effect on machine productivity ] ) ) )
at various cuttingedge tilt angles According to the results obtained, increasing
Source: Own experimental results. the cuttingedge tilt angle decreased the fruit

damaged ratio by up to 21 degrees, as shown in
The relationship between cutting disc speed andFig. 8. The result relates to the effect of cutting
cutting-edge tilt angle on the fruilamaged edge tilt angles on the fruitamaged ratio. The
ratio fruit-damagedatio tends to increase with each
The obtained results in Fig. 8 shdhat the additional degree of cuttirgdge tilt angle
fruit damage ratio is affected by both cuttingincrease, from 21 to 32 degrees. Increasing the
disc speed and cuttireflge tilt angle. cuttingedge's tilt angle from 0 to 2ldeg,
When cutting disc speed was taken intomeasured at different cutting disc speeds of
consideration, the results obtained indicated, 100, 1,180, 1,250, and 1,320 rpm, deses
that, while the fruit damaged ratio decreased Ughe fruitdamaged ratio from 3.98 to 3.06, from
to 1,250 rpm, it increased when disc speed wag.27 to 2.12, from 2.50 to 1.71 and from 4.93
increased from 1,250 rpm to 1,320 rpm. Fruitto 3.91 %, respectively, and then fruits
damaged ratios decreased fr@&98 to 2.50, damaged ratio increased from 3.06 to 4.44,
from 3.31 to 2.38, from 3.06 to 1.71, and fromfrom 2.12 to 3.69, from 1.71 to 2.92 and from
4.44 to 2.92%, respectively, when the cutting3.91 to 6.31 %, respectiyelby increasing
disc speed was increased from 1,100 to 1,25@utting edge tilt angle from 21 up to 32 deg.
rom, measured at various cuttiedge tilt  This agrees witfi24].
angles of 0, 12, 21, and 32 degrees. Under theutting-edge tilt angle and cutting disc
same previousonditions, a further increase in speed's effects on specific energy
cutting disc speed from 1250 to 1320 rpmTable 5 shows that the specific energy is
resulted in a fruit damage ratio increase of 2.5Gnfluenced by both cutting disc speed and
to 4.93, 2.38 to 3.59, 1.71 to 3.91, and 2.92 teutting-edge tilt angle. The specific energy is
6.31%, respectively. Fruit damage ratioalso affected by the machine's productivity.
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The results obtained on the effect of cuttingincrease in specific energy by decreasing the tilt
disc speed on specific energy showed thaangles of the cuttingdge and fastening the
specific energy decreased when the cuttingutting disc is because of the corresponding
disc speed was increased from 1,100 850, decrease in machine productivity. This agrees
rpm. Specific energy values will increase whenwith [12].
the cutting disc speed increases to betwee@utting-edge tilt angle and cutting idc
1,250 and 1,320 rpm. At various cuttiegdge speed's effects on the criterion cost
tit angles of 0, 12, 21, and 32 degreesAn economic comparison was carried out
increasing the cutting disc speed from 1,100 tdoetween manual harvesting and the
1,250 rpm resulted in a deease in specific manufactured harvesting machine to harvest
energy of 0.048 to 0.027, 0.034 to 0.019, 0.03®ne Mg of pomegranate.
to 0.020, and 0.071 to 0.054 kWh/Mg, The manual harvesting of pomegranates was
respectively. Under the same previouscarried out using two laborerOnly one
conditions, the cutting disc speed increase fronlaborer was used for operating the
1,250 rpm to 1,320 rpm resulted in an increasenanufactured pomegranate harvesting
in specific energyf 0.027 to 0.036, 0.024 to machine. The daily hire of a skilled worker for
0.033, 0.020 to 0.027, and 0.054 to 0.06Imanual harvesting was 300 LE, and the daily
kWh/Mg, respectively. When cutting disc hire of a normal worker for operating the
speed is increased over 1250 rpm, specifienanufactured harvesting machine was 150 LE
energy increases because machine productivityable 6 shows that the mean value of the
decreases in accordandéese results agreed hourly cost (LE/h) required for harvesting
with the esults obtained byElermezy et al. pomegranate using the  manufactured
[5]. harvesting machine is lower than manual
harvesting by 49.70%. This trend results from
Table 5. Cutting disc speed's effect on specific energy afhe fact that harvesting by hand costs more than
various cuttingedge tilt angles harvesting with manufactured harvesting

Cutting- Cutting disc speed, rpm . hi £ . i
edge tilt [ 1100 | 1,180 | 1.250 | 1,320 equipment, both in terms of list price and daily
angle, labor hiring.
deg
0 0.048 0.032 0.027 0.036 Table 6. Cost analysis of pomegranate harvesting using
12 0.046 0.030 | 0.024 | 0.033 manual and machine
21 0.036 0.026 0.020 0.027 Costs Manual [Manufacture Difference
32 0.071 0.061 0.054 0.061 harvesting machine | amount %
- - Hourly Cost, LE/h 75.02 37.73 -37.29 | -49.70
Source: Own experimental results. Operating Cost, 21435 2278 | 17157 -80.04
LE/Mg
The data measured regarding the effect Ofruitdamaged Cost| 437.50 | 76.86 | -360.64 | -469.22
cuttingedge tilt angle on specific energy [-EM9
Criterion Cost, 651.85 119.64 -532.21| -81.65

indicated that a decrease in specific energy of UPkvig
to 21 degrees was observed when the cuttingSource: Own experimental resulits, calculated following
edge tilt angle was increased. Any furtherkepner et al. [14], Hunt [9], and Kumar and Goss [17].
increase in the cuttingdge tiltangle from 21 up

to 32 degrees tends to increase specific energyiowever, compared to manual harvesting, the
At various cutting disc speeds of 1,100, 1,180mean operational cost (LE/Mg) of using a
1,250, and 1,320 rpm, increasing the cutting Produced harvesting machine is 81.65% lower.
edge tilt angle from 0 to 21 degrees resulted i his trend can be caused by the reality that
a decrease in specific energy of 0.048 to Q.0361arvesting by manufactured harvesting
0.032 to 0.026, 0.027 to 0.020, and 0.036 tdnachines is more productive than harvesting
0.027 kWh/Mg, respectively. Then, by manually. These results agreed wiassan
increasing the cuttingdge tilt angle from 21 to [7]-

32 degrees, specific energy increased from 3.06i9. 9 shows that the criterion cost is
to 4.44, from 2.12 t0 3.69, from 1.71 to 2.92, andnfluenced by both cutting disc speed and
from 3.91 to 6.31 kWh/M, respectively. The cuttingedge tilt angle. The criterion cost
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values are also affected by the machinespeeds of 1,100, 1,180, 1,250, and 1,320 rpm,
productivity and the amount of fruit damageddecreasedhe criterion cost from 475.86 to
during the harvesting operation. When the429.41, from 530.15 to 399.31, from 476.03 to
machine productivity increases, the operating357.06, and from 695.95 to 591.81 LE/Mg,
cost will decrease, thus reducing the criteriorrespectively. Because of an increase in
cost, and in addition, the degrddrait damage machine productivity and a decrease in the

revealed the reverse. ratio of fruit damaged, the criterion cost values
decrease as the cuttiregdge tilt angle
Tilt angle, deg. increases.
==0.00 ==12.00 =r=21.00 ==32.00
780 CONCLUSIONS
700 A
650 1 Pairing a simple neekoisture maturity cue
= 6o with a lightweight, lowcost, batterypowered
= 0 harvester delivers a practical, fieldady path
§ 00 4 to more consistent, lowaffort pomegranate
£ .l harvestiig. At the adopted optimal settidg
£ disc speed 1,250 rpm with 21° cuttiedge
v A0 tiltd the machine balances fruit quality,
350 1 throughput, and energy use while reducing
300 - - - - - reliance on manual labor and improving
1050 1100 1150 1200 1250 1300 1350 . .
Cutting dise speed, rpm operator safety. The economic advantage is

. —— — clear: thectier i on <cost dr ops
Fig. 9. Effect of cutting disc speed on criterion costs at . T
various cuttingedge tilt angles per ton, demonstrating that maturguided

Source: Own experimental results. scheduling with appropriate engineering
tuning provides a scalable, locally
The results obtained regarding the effects ofnanufacturable, and cesffective solution.
cutting disc speed on the criterion cost
indicated that the cost of the criterion increasedAACKNOWLEDGEMENTS
when the cutting disc speed increased from
1,100 to 1,320 rpm. The owner of El Bastain Association, Abu
By increasing the cutting disc speed fromShalabi, Fagous, Sharkia Governorate, Egypt,
1,100 to 1,320 rpm, the criterion cost increasedonfirms that he agreed to conduct the study on
from 475.86 to 695.95, from 419.88 to 558.96,his farm.
from 49.70 to 712.28, and from 429.41 to The authors acknowledge his important
591.81 LE/Mg, respectively, when measured asupport in setting up this research experiment
varied cuttingedge tilt angles of 0, 12, 21, and and paper.
32 deg.
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Abstract

This paper analyses the evolution of afgrod trade between the European Union (EU) and the Common Market of

the South (MERCOSUR) over the period 3219 24, wi th a particular focus on
and implications for EUdrmers. The study is based exclusively on secondary data and uses official statistics from
the I nternational Trade Centre (I TC) Tr ade-Giargifordat ab ¢
Agriculture and Rural Development (DG AGRI). The mettagical approach combines descriptive analysis of trade
values with a structural interpretation of import patterns by product group and Member State, allowing the
identification of concentration, asymmetries, and sensitivity to external factors. This idsalv a persistent and
increasing agrifood trade imbalance, with EU imports from MERCOSUR significantly exceeding exports, reflecting
strong structural specialisation between the two regions. EUfagd imports are highly concentrated in a limited
nunber of product groups, notably oilseeds and protein crops, beef, poultry, cereals, and sugar, and are dominated
by a small number of Member States such as the Netherlands, Spain, Germany, Italy and Portugal. The analysis
highlights pronounced volatility @ time, particularly around the COVHD9 period and during the recent global
commaodity price surge, raising concerns related to market pressure, competitiveness, and resilience for EU farmers.
The findings underline the strategic importance of MERCOSURdEU agrifood system and provide a descriptive

basis for assessing the potential impacts of a futureNEERCOSUR trade agreement.

Key words:agri-food imports, trade balance, imports concentration, EU farmers, Mercosur, European Union

INTRODUCTION agreement could represent an important
milestone for EU agricultural policy. In
The EU- Mercosur trade in the lastdecadewap ar t i cul ar , It coul d su

developed besides the intensification ofefforts to modernise itagricultural sector,
negotiations efforts for signing a trade strengthen its integration into global markets,
agreement. While assessing the role of tradand align trade policy with lontgrm structural
deal provisions, Gordeev et al. [7] underlinereforms in European agriculture. Even if some
that the modern trade agreements algo  studies [5] warned in the past that signing such
focusing on agricultural trade and they aretreaty, the aggregate gains for the EU, ldou
including important issues as sanitarybe small, with risky impact on EU agriculture,
measures and rules of origin. From thein 2026 this trade agreement is close to be
perspective of EU agriculture, the quantifiablesigned. Recent study put in balance the
benefits of the Free Trade Agreement betweeopportunities and threats for the European
the European Union and Mercosur g&ntina, farmers and other producers [10], while other
Brazil, Paraguay and Uruguay) remain limitedauthors focused on making comsanm

[3], reflecting both the relatively small share of between the agricultural potential of the
EU agricultural trade with Mercosur and the Mercosur versus EU [2]. Safety of animal food
agreement 6s caut i ous impgtedrimoatheh Eurbpean IUnidneis aHheri s i 1
sensitive agricultural sectors within the EU.concern related with the signing of the EU
Nonetheless, ifatified and complemented by Mercosur Agreement [11], since is estimated
reforms that enhance productivity, the EU will import more meat frorivliercosur
sustainability and competitiveness, thecountries [6]. More radical opinions consider
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the EU- Mercosur Agreement as compromiseGeneral for Agriculture and Rural
which is signed in a wrong moment, since,Development(DG AGRI). ITC data are used
besides other negative aspects, this will affecto analyse EU imports from MERCOSUR by
both parts agricultural sectors and only the EUoroduct category and Member State, expressed
imports of beef frsmn Mercosur, will produce in value terms (thousand euros), while DG
huge impact on the EU farmers and marketAGRI data are employed to assess overallagri
[4]. The adaptation of the EU agricultural food trade balances and leterm structural
sector to the new trade agreement is seen hkyends. [Poduct groups analysed include
some authors in relation with the sustainabledilseeds and protein crops, beef and veal (fresh,
concentration of food industry, and the Polishchilled and frozen), poultry meat, cereals and
examplecan be considered [12]. With regard sugar, selected due to their economic
to the impact of the EiMercosur Agreement importance and relevance for EU farmédrse

on EU Member States, a recent studymethodological approach combines
highlights that while several old EU descriptive statistical analysis with a
countrie® such as the Netherlands, Francegstructural interpretation of trade patterns.

and Germany as well as some newer Member Descriptive indicators are used to examine the
States, including Rand and Hungary, display evolution of import values over time, identify
high trade complementarity with Mercosur, themajor importing Member States, and highlight
agreement is expected to generate only limitegheriods of significant change, such as the
but generally positive macroeconomic effectsCOVID-19 shock and the recent commodity
for other new EU Member States, notablyprice surge. Structural analysis focuses on the
Romania and Bulgaria [8]. degree of concentration across products and
Based on data provided bthe European countries, identifying asymmetric
Comision [1], we can notice that EU, throughdependencies and differences in exposure to
Directorate General for Agriculture and Rural external suppliers. Special attention is giten
Development (DG AGRI), consider in their distinguishing between changes driven by
reports only the relation with the Mercosur 4:volume effects and those resulting from price
Argentina, Brazil, Paraguay and Uruguay,fluctuations, particularly in the most recent
which is used delibetad in order to exclude years of the period analysed.

associate or suspended member (e.g.

Venezuela, Bolivia) and to focus on the coreRESULTS AND DISCUSSIONS

economies that account most part of the EU

trade flows. In this way they manage also to Overall trade balance For total trade in
ensure comparability and consistency of thegoods, the EuropeanUmo n6s trade r el .
long-term trade d&. This paper aimed to with Mercosur shifted from a positive to a
analyse the trade with agriculture productsnegative balance between 2014 and 2024
between EU and Mercosur, in order to have gFigure 1). Over this period, EMercosur
basis of comparison in the feature, if the treatytrade moved from a surplus to a deficit in value

will entry in force. terms. Specifically, the EU recorded a trade
surplus of ER 4,522,346 thousand in 2014,
MATERIALS AND METHODS which gradually reversed into a trade deficit

amounting to EUR 7,359,762 thousand by
The analysis focuses on the evolution of agri2024. This evolution reflects both changing
food trade between the European Uniondemand patterns and the growing importance
(EU-27) and the MERCOSUR countries over of Mercosur as a supplier of key commodities
the period2014 2024 with particular attention  to the EUmarket.Germany records by far the
to trade balances, product composition, andhighest surplus values throughout the period,
countrylevel patternsThe main dataairces exceeding Euro 5.7 billion in 2023024,
are thelnternational Trade Centre (ITC)  which underscores its dominant position in
Trade Map database and official publicationsEUi Mercosur tradeBe | gi umés sur pl u

of the European Commission Directorate  show strong volatility but a marked upward
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shift after 2020, peaking at over Euro 3.3levels in 2022, followed by a recovery in 2023
billion in 2023 before moderating in 2024. and 2024.Austria maintains relatively lower
Il talyods values f | uct wagdlusvakies compaceeto aherlcountries, lout | u
a temporary trade deficit in 2022 (Eu03.6  shows a clear and steady upward trajectory in
million), followed by a rapid return to surplus the recent years (Table 1). Spain records the
in 2023 2024. largest and most severe deficit values,
expanding from Eure442 million in 2014to
over Euro -7.0 billion in 2024, with a
particularly sharp deterioration in 2022. The
Netherlands maintains consistently high deficit
values throughout the period, exceeding Euro
5.8 billion in 2024, reflecting its role as a major
EU import and redistbution hub for Mercosur
goods. Poland shows a steady increase in
deficit values, more than tripling from Euro
1.1 billion in 2014 to approximately Eur8.1
billion in 2024. Por t ugal 06s def i
intensify notably after 2020, peaking at nearly
Fig. 1. European Union (EU_ 27) balance in value Eyro -3.9 billion in 2022. Bulgaria and
tbhe;‘l’jfaer?d)zom and 2024 with MERCOSUR  (Euro pomania show comparatively smaller deficit
Source: ITC [9]. values but the persistent downward trend
suggests a gradual but sustained deterioration
France shows a gradual decline in surplu®f their trade positions (Table 2).
values starting with 2015, reaching very low

6,000,000 4,522,346

| l 329.438
0 . = (! b |

2014 2015 2016 2017 2 2019 2020 2 2 2 2
-2.000,000

4,000,000

2,000,000

-4.000.000
-6.000,000
-8.000.000 7,359,762
-10,000,000
-12,000,000

-12,161.924
-14,000.000

Table 1. Top 5 surplusountries from European Union in the trade exchanges with MERCOSUR between 2014 and

2024 (Euro Thousand)
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Germany | 3,084,867 3,117,811 1,774,488 2,359,293 3,441,743 4,272,670 3,429,521 4,554,566 3,976,541 5,780,462 5,700,170
Belgium 1,148,057 434,704 275,302 1,207,484 673,995 517,892 | 1,266,073 1,895,800 2,322,110 3,367,806 2,506,741
Italy 2,029,331 856,260 57,288 563,794 468,905 399,070 416,194 287,542 -503,615 1,123,551 1,241,943
France 2,352,073 2,982,398 2,464,107 1,870,086 1,934,778 1,365,905 703,656 678,307 52,618 852,232 805,756
Austria 506,970 357,835 285,693 378,158 362,912 414,540 369,382 454,444 649,560 703,996 757,550

Source: ITC [9].

Table 2. Top 5 deficit countries from European Union in the trade exchanges with MERCOSUR between 2014 and

2024 (Euro Thousand)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Spain -442,299 -789,744  -1,203,320 -2,074,352 -2,949,155 -2,338,275 -1,920,976 -2,977,352 -6,733,322 -4,928,641 -7,011,098
Netherlands -2,754,152  -2,152,507 -1,660,828 -2,321,923 -2,172,271 -2,001,091 -2,754,194 -3,997,365 -5,634,008 -4,452,869 -5,807,925
Poland -1,065,028 -1,148,182 -1,249,112 -1,408,730 -1,811,683 -1,591,381 -1,497,395 -1,731,313 -2,546,243 -2,585,136 -3,089,122
Portugal -57,418 -276,828 -641,106 -454,228 -336,505 -468,179 -948,889 -1,958,993 -3,888,179 -2,823,478 -2,695,828
Bulgaria -48,184 -18,778 -18,393 -15,467 -69,056 -60,162 -89,918 -166,069 -231,541 -364,840 -544,104
Romania -53,405 -185,278 -101,320 -174,563 -215,246 -175,167 -177,734 -242,183 -291,157

-194,187 -163,265

Source: ITT9].

Agri-food trade imbalance and structural times larger than exports in absolute value,
asymmetry. During the same period, DG meaning that export growth was insufficient to
AGRI data indicate a widening imbalance inreduce the overall agfood trade imbalance

agrifood trade between the EU and Mercosurbetween the two partners. In 2024, EUiag

Between 2020 and 2024, EU afpbd exports food exports to Mercosur amounted to almost
to Mercosur 4 increased by 6.6%, while EUEUR 3 billion, whereas imports exceeded EUR
agrifood imports from Mercosur 4 grew by 19.3 billion. This persistent imbalance is
only 2.7% [1. Despite the faster growth rate of closely linked to the structural specialisation
EU exports, imports remained around severpatterns of the two regions. Mercosur functions
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primarily as a supplier aigri-food products to production in terms of price and market
the EU, while EU exports to Mercosur arepressure, those that affect feed input costs in
dominated by nosmgricultural goods. Agti livestock production, and those that are
food products represent more than 42% of totapolitically sensitive within the Common
EU imports from Argentina, Brazil, Paraguay Agricultural Policy.

and Uruguay, with the majority of these flows Beef and veal imports are of particular concern
consisting of primary and semprocessed for EU farmers, both in terms of production
products. By contrast, agiood products costs and quality standards. Even in the
account for only about 6% of total EU exportsabsence of a trade agreement, imports of these
to Mercosur 4 [1]. Given this structural products fromMERCOSUR 4 increased from
configuration, the signing and implementationEUR 967 million in 2020 to EUR 1,415 million
of an EU Mercosur trade agreement couldin 2024.

generate sigficant changes in agfood trade Analysing data provided by the ITC, the
values and patterns, effects that will requireimports of fresh and chilled bovine meat from
close monitoring and analysis in the comingMERCOSUR into the EU, we can notice that
years. the imports are concentrated in only a few
Concentration of EU agri-food imports Membe States and remain very limited in most
from Mercosur. EU agrifood imports from others (Fig. 2).

Mercosur are highly concentrated in a lieait

number of commodity groups. Oilseeds and o000

protein crops represent approximately 40% of 1026.233

total EU agrifood imports from Mercosur 4,

followed by coffee, tea, cocoa, and spices oo 77

(around 20%) [1]. Other important imported 11020

products include beef and veal, feugnd nuts, 600000

and processed fruits and vegetables. Thi: .,

concentration reinfor dence

on Mercosur for specific inputs and 0o
commodities essential to its adood system. .
The pI’OdUCtS of greatest concern for EU 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
farmers based on DG AGRI data ohet Fig. 2. European Union (EU 27) imports in value for
evolution of the 15 main EU agiood imports meat of bovine animals, fresh or chilled between 2014
from MERCOSUR 4 between 2020 and 2024 2"d 2024 with MERCOSUR (euro thousand)

. . 'Source: ITC [9].
are those that compete directly with EU

Table 3. Top 5 importing countries from European Union in the trade exchanges with MERCOSUR for meat of bovine
animals, fresh or chilled between 2014 and 2024 (Euro Thousand)
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Germany 353,178 358,082 385,981 380,451 353,277 355,285 265,218 285,467 386,915 405,465 423,784
Netherlands 227,682 245,396 253,677 252,724 244,946 245,796 197,256 219,651 309,623 275,203 292,319

Spain 51,467 52,947 54,345 60,328 54,748 52,316 27,584 43,114 71,864 74,645 88,213
Italy 60,107 79,884 82,201 83,741 77,358 87,230 54,203 59,667 77,787 73,469 80,626
Portugal 3,987 3,532 4,619 5,061 6,901 5,695 6,038 10,413 17,482 19,766 35,541

Source: ITC [9].

Large importing countries such as Germanymany in Central and Eastern Europe, record
the Netherlands, Spain and Italy account mostonsistently low or negligible import levels,

of the total import values over the period, reflecting greater reliance on domestic or intra
indicating a longterm dependence on extra EU beef production (Table 3).

EU suppliers to cover domestic demand. By

contrast, several Member States, ioclahg

40



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 26, Issue 1, 2026
PRINT ISSN 22847995, EISSN 22853952

450000 42155 consumption preferences, processingacity,
400000 83.501 andtrade integrationlmports of frozen bovine

299.537

350,000 meat from Mercosur are also not equally
300.000 10 distributed across EU Member States, but they
250,000 seem to be more widely used thaesh or
200,000 chilled beef. A limited group of countries,
150000 which include Italy, Netherlands, Geamy and

e Spain, represent most of the total import value,
reflecting their role, as major processing,
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 distribution, or Consumption hubs in the EU.
Fig. 3. European Union (EU 27) imports in value for Among these countries, Italy consistently
m.eat of bovine animals, fren between 2014 and 2024 records the h|ghest import Va|ueS, reﬂecting its
‘é"gﬂr'(\:"e':thcho[g]U R (euro thousand) role as a major éry point and distribution hub
' ' for meat products within the EU.
'I%his indicates that a significant share of frozen
eef entering the EU is first imported through
hItaly before being processed orerported to
other Member States (Table 4, Fig. 4).

50.000

0

This shows that dependence on Mercosur be
is not the same across the EU, but mainl
concerns specific countries, being related wit

Table 4 Top 5 importing countries from European Union in the trade exchanges with MERCOSUR for meat of bovine
animals, frozen between 2014 and 2024 (Euro Thousand)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Italy 147,685 167,119 148,708 138,711 166,457 152,002 167,697 180,904 197,326 175,441 200,509
Netherlands' 46,991 39,543 38,911 40,367 44,696 40,790 34,861 40,042 48,579 49,784 43,450
Germany 38,994 40,145 42,864 38,156 39,111 39,336 37,390 35,402 55,447 43,982 43,110
Spain 33,241 39,023 33,957 38,689 35127 27,714 19,294 27,182 48,372 34,436 41,049
Portugal 4,868 6,485 6,085 6,507 14,737 8,204 5,045 6,705 23,452 16,726 15,231
Source: ITC[9].
350,000 Over the period analysed, based alsoTd
300000 277 data, poultry imports from MERCOSUR into

150,000 246061 the EU show a clear evolution over time, with

- distinct phases. Import values increase steadily
' in the years before 2019, indicating a growing
e ‘ 128332 role of Mercosur suppliers in meeting EU

demand. In 2020, imports daw noticeably,

reflecting disruptions caused by the COV1D
pandemic, including logistical constraints and

. 42"E” o Z“‘;J”_” Z"(”EG””Z;;”_ E—— T“ f reduced demand from food services. After
Ig. 4. Europearunion Imports In value for ; H

meat and edible offal of poultry between 2014 and 20242020’ import values recover across the main

50.000

0

with MERCOSUR (euro thousand) |mp(_)rting countri_es, with growth becoming
Source: ITC [9]. particularly strongn the most recent years of
the period.

Similarly, EU farmers specialising in poultry This rising trend is especially visible in
and egg production are increasingly concernegountries such as the Netherlands, Spain and
about rising importswhich grew from EUR Germany, while Austria remains at
360 million in 2020 to EUR 647 million in consistently low levels throughout (Table 5).
2024. These concerns are intensified byOverall, thedata point to a temporary shock
differences in sanitary and phytosanitaryfollowed by a strong recovery, suggesting that
standards and production methods between thegoultry imports from Mercosur have regained
EU and MERCOSUR countries. importance in the EU market over time.
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Table 5. Top 5 importing countries from European Union in the trade exchanges with MERCQOSt&afand
edible offal of poultry between 2014 and 2024 (Euro Thousand)
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Netherlands 67,556 71,829 69,758 60,683 95329 62,150 51,789 40,665 62,262 67,247 80,196

Spain 47,820 48,311 38,079 43,136 41,874 36,155 28,5555 29,962 60,938 57,966 70,655
Germany 67,036 58,334 51,288 53,030 74,293 56,884 26,271 28,280 68,990 46,650 45,753
Czech Republic 35,073 48,625 19,060 6,328 5,522 5,452 3,936 7,700 11,906 12,723 10,460
Austria 4,214 4,160 5,116 5,526 7,089 4,667 2,107 4,184 9,184 6,211 8,736

Source: ITC [9].

increase in 2022, driven largelyy higher
2.651.116

prices and supply tensions on global grain
markets (Fig. 5, Table 6).

2,000,000

700,000
1.500.000

600,000 582,527
1.000.000

633,680 500,000
500,000
207.094 I I 400,000
, N
2018 2

2014 2015 2016 2017 019 2020 2021 2022 2023 2024 300.000

Fig. 5. European Union (EU 27) imports in value for im0 16100

cereals between 2014 and 2024 with MERCOSUR (eurt 111447

thousand) 100:000 I I I I I
Source: ITC [9]. 0

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

351,310

Cereal imports from MERCOSUR also merit Fig: 6. EU(SOF’ean U”i?” t(_EU 27% iTportszigl\flu% “20(;24
: HTF sugars ana sugar confrectionery petween an

gttentlon._lmport_s reach_ed_I_EUR 2,651 r_mlllonWith MERCOSUR (euro thousand)

in 2022, indicating a significant potential t0 sqyrce: ITC [9].

affect EU internal markets. An analyse based

only on ITC data shows that the imports of

) In addition to the thers groups of products, EU
cereals from Mercosur into the Euessm

. _ sugar and isoglucose prices may be influenced
Union show that they varied strongly from yearby increased imports from MERCOSUR,

to year. Import values are very high at thehichy ajready reached EUR 582 million in
beginning of the period, followed by an 2023

important decline in 2014, after which imports Based on

recovere(_j started with 2016. . ._Mercosur into the European Union show large
In 2020, import values also decline, reflectlngchanges over tim with clear differences

disruptions in international trade and marketbetween countries (Table 7). At the EU level
uncertainty, in the context of the COWI® ' :

import values are high at the beginning of the
pandemic, but starting with 2021 imports P g J g

X . ) period, fall sharply after 2013, and then
recover again, with an exceptionally strong; . case again in the following years.

ITC data, sugar imports from

Table 6. Top 5 importing countries from European Union in the trade exchanges with MERCOSUR for cereals
between 2014 and 2024 (Euro Thousand)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Spain 47,224 115,889 63,413 386,041 465,825 523,535 405,965 453,475 1,390,601 667,346 272,693
Belgium 11,822 7,068 9,083 9,904 10,633 14,787 18,984 29,900 60,799 52,615 85,670

Netherlands| 73,941 67,180 131,190 104,353 137,234 71,177 73,420 97,616 234,633 93,643 69,868
Portugal 22,963 | 47,644 36,988 95749 141,751 133,296 127,060 121,861 397,157 162,741 47,737
Italy 11,327 13,585 23,388 29,021 17,606 57,769 57,382 33,230 294,188 86,717 36,270
Source: ITC [9].
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Table 7. Top 5 importing countries from European Union in the trade exchanges with MERCOSUR for sugars and
sugar confectionery between 2014 and 2024 (Euro Thousand)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Portugal 5,946 340 7,350 11,685 8,927 16,338 13,090 64,076 86,737 166,388 149,373
Spain 28,387 13,866 22,824 27,153 15,802 8,941 33,914 72,999 145975 162,938 87,945
Italy 12,440 2,753 4,219 4,461 3,045 2,395 9,049 2,741 21,542 45,712 39,547
Bulgaria 2,893 59 6,269 116 118 80 23 71 20,821 78 17,706
France 11,409 9,396 17,009 16,854 18,812 18,494 15,637 14,749 23,841 24,089 15,387

Source: ITC [9].

Among individual Member States, Portugal strategic importance of these\is for the EU
stands out as the main importer throughout thagri-food system (Fig. 7).
period, with sugar imports rising strongly after

2020 and peaking in 2022 and 2023, linked tc s

higher global sugar prices, before declining N g0

2024. Other countries, su@s Spain and ltaly, O
also show noticeable increases in recent year """ Y
although at lower levels than Portugglnally, 3000000 2616987
the indirect effects of rising imports of oilseeds , ,, .,
and protein crops are particularly relevant for
EU livestock farmers. Growing depemde on "
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Fig. 7. European Union (EU 27) imports in value for

external feed inputs can negatively affect cos 0
competitiveness and sectoral resilience.

In 2024, EU imports of oilseeds and prote'noilseeds and oleaginous fruits between 2014 and 2024
crops from MERCOSUR! reached a record yith MERCOSUR (euro thousand)

value of EUR 9,847 million, underlining the Source: ITC [9].

5.347.422

Table 8. Top 5 importing countries from European Union in the trade exchanges with MERCOSUR for oilseeds and
oleaginous fruits between 2014 and 2024 (Euro Thousand)
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Netherlands = 1,112,215 1,040,113 1,059,636 869,843 620,150 959,009 1,147,649 1,390,980 1,266,645 1,038,352 940,750
Spain 909,882 965,216 758,199 852,985 716,647 586,916 754,754 1,218,696 1,385,496 924,249 938,898
Italy 327,969 226,290 296,853 273,906 160,853 271,936 409,384 674,155 754,716 683,578 654,541
Germany 1,031,720 892,408 599,206 403,162 492,645 362,326 668,627 857,007 692,850 216,327 357,383
Portugal 163,163 222,472 189,515 198,695 175,048 136,558 237,091 312,276 412,892 303,473 285,990

Source: ITC [9].

The trade value of EU imports of oil seeds andelation with its expanding livestock, and its
oleaginous fruits from Mercosur from 2014 to reliance on imported feed inputs. Italy the dhir
2024, based on data provided by theimporter of oilseeds and oleaginous fruits from
International Trade Center, shows notableMercosur, is rather specialized, with its
fluctuations over the period analysed. Trade isndustry from the North of the country in food
mainly concentrated in a small number of EUand feed processing, which allowed them to
member states, particularly the Netherlandgiouble their imports between 2018 and 2022.
and Spain which account for the largest shares

of imports, followed by Italy and Germany. CONCLUSIONS

(Table 8).

Import values increased markedly after 2019,The analysis of agiffiood trade between the
reaching a peak in 2022,fbee declining inthe European Union and MERCOSUR over the
most recent years. It is important to considemperiod 20142024 highlights a persistent and
Netherlands as a logistic anderport hub, not widening trade imbalance, with EU imports
only as a consumer, while Spain imports inconsistently exceeding exports in value terms.
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The results also show that trade valuged | mpacts on Agriculture; Instit
depending on the data source used. DG AGRItps://www.greens

- . . efa.eu/files/assets/docs/mercosur_en_study.pdf
data provide an aggregated overview ofiEU , ' ccoqon 5 January 2026,

Mercosur agrfood trade and lomerm  [siBurrell, A, E. Ferrari, A. G. Mellado, M. Himics, J.

structural trends, while ITC data offer a moreMichalek, S. Shrestha and B. Van Doorslaer, 2011,

detailed product and country level perspectived P o t e n-Meérasur freeUtrade agreement: iop

As a result, differences in cerage, sffhz Eufo;e;nneu?lict)no . JRC Reference Rep
Cla_SSI_flcat'(_)n’ and aggregation Iev_els lead tqwttps://publications.jrc.ec.europa.eu/repository/handle/J
variations in reported values, particularly for rce7394 Accessed on 5 January 2026.

specific product groups and individual [6]Ghiotto, L., Echaide, J., 2019, Analysis of the

Member States. Despite these differences, bothgreement between the European Union and the

data sources point to a strong concentration dytercosurBerlin: Bundnis 90, pp.20261.

. . L https://www.annacavazzini.eu/wp
EU imports from Merosur in a limited number ontent/uploads/2020/01/Study+the- EU-Mercosur

of pr_OdUCt categories, notably oilseeds antgreemen09.01.20201.pdf Accessed on 5 January
protein crops, beef and veal, poultry meat202%.

cereals and sugar. Import values for thesé’]Gordeev, S., Jelliffe, J., Kim, D., Steinbach, S., 2025,
products show marked sensitivity to externalWhat matters for agricultural trade? Assessing the role

. . . of trade deal provisions using machine learnfygplied
shocks, with a decline in 2020 followed by ag . .omic Perspectives and Policy

strong reovery after 2020 and peak levels pips://onlinelibrary.wiley.com/doii10.1002/aepp.13525
recorded in 2022, largely influenced by global, Accessed on 5 January 2026.

price developments. Imports are also unequally8lHagemejer, J., Stoll, P. T., Rudloff, B., Mensah, K.,
ditibuted_across  Member _States, Wit25, 5 Uhe o e oo, Sy o
countries such as the Netherlandg, Spalrbzgrtnersr){ip Agreement. Brussels: European Parliament.
Germany, Italy and Portugal accounting for anitps://case

large share of total import values, often research.eu/app/uploads/2025/07/EXPO_STU2025754
reflecting their role as trade and distribution476_EN.pdf Accessed on 5 Jarya2026. o
hubs. Overall, while absolute values may differ[ﬂ'”stﬁ%‘fgg;% o /resourcgs"’}g:m Statistics,
between DG AGRI and ITC datasets, the ma_'rgngly.sis/trades.tat?stics, Accessed on December 14,
trends and structural patterns remainygos.

consistent, reinforcing concerns amondy E [10]Krzyzanowski, J. T., 2025, The EMercosur
farmers, especially in the context of the newAgreementin Agriculture, Opportunities and Threats for
EU-Mercosur trade agreement, as increasefuropean PrucersEuropean Research  Studies

. .. Journa) 28(2), 272294.
import pressure could further affect S’eﬂs'tlvehttps://econpapers.repec.org/articIe/ersjournI/v_3axxvii

agrifood sectors. i 3ay 3a2025 3ai 3a2 3ap 38204.htm Accessed
on 5 January 2026.
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Abstract

This study analyses regional development patterns in Bulgarian agriculture for the perio@@3 éhrough a
comprehensivexamination of the interrelationship between mechanisation, land use and labour employment. Based
on official statistical data from the Ministry of Agriculture and Food and the National Statistical Institute for all 28
regions of Bulgaria, localisation cffecients, labour productivity indicators and mechanisation intensity are
calculated. The study confirms the hypothesis of deepening regional disparities despite the implementation of the
European Union's Cohesion Policy, as the range of the localisatiefiicient widens by 16.6% during the observed
period. Four main regional patterns are identified: administrative concentration in Sofia capital, intensive production

in north-eastern Bulgaria, deindustrialisation in regions such as Targovishte and Kdirdzithextensive production

in the northwestern regions. The analysis reveals a technological paradox whereby higher mechanisation does not
automatically correlate with higher productivity, as Vidin region achieves the highest productivity of 133a8dshect

per worker despite a 41.67% decline in mechanisation. Four types of regional development trajectories are classified:
labour-capital substitution in regions such as Vratsa and Dobrich, extensification in Vidin, stagnation in Plovdiv and
deindustrialigtion in a number of peripheral regions. The results demonstrate the need for differentiated regional
policy that recognises specific development trajectories and addresses the increasing regional fragmentation in the
agricultural sector.

Key words regional development, agriculture, mechanization, location quotient, labor productivity,
Cohesion Policy

INTRODUCTION programnmng period, empirical data call into
guestion the effectiveness of the measures
Regional disparities in the agricultural sectorapplied for regional convergence, particularly
are the focus of many acadenpigblications, in light of the structural changes triggered by
and the factors contributing to their formationthe COVID-19 pandemic and subsequent
and deepening need to be trag@d8, 14, 13  economic transformations.
Expectations are that economic differences irStudies prove thamincertainty is an inherent
the regions will be reduced in the context of thecharacteristic of activities concerning the
European Union's Cohesion Policy for theintensification of land use, and justify the need
period 20142020. Subsidisation from the to investigate various alternative options, also
European Agricultural Fund for Rural taking into account the environmental impact
Development and the European Agricultural[7, 11]. Analysing different approachés land
Guarantee Fund directly influences economicuse modelling allows assessment of differences
social and environmental outcomes in theand supports decisiemaking by agricultural
regions[1, 5, 1Q. The uneven distribution of holdings. Dynamic models based on
funds undescores significant regional simulations are more suitable than empirical
differences, which creates the need for a morand static ones for optimisation.
equitable and justified approach to increase thét should be noted that the applicatiorfaifow
economic efficiency of subsidisation and cultivation practices on the one hand reduces
reduce regional disparities. Despite significanthegative impacts on the environment, and on
investments within the 2012020 the other improves soil quality and encourages
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sustainable agricultur1]. In the context of earlier is insignificanf16]. Analysis of labour
Bulgarian agriculture, fallow land dynamics employment in the agricultural sector of
represent an impomd indicator of land use European member states demonstrates a
intensity and farming efficiency at regional decrease, despite the specificity of production
level. activities in the sector. Therexists a
Taking into account the fact that the continuing trend of increasing value added, but
agricultural sector is strategic for Bulgaria'scorresponding with a decrease in labour input
economy, trends concerning mechanisationf17].

and land use in Bulgarian farms are tracked byDespite the wealth of research directed towards
a nunber of studies in the countrg,[3, 2Q. individual aspects of regional development in
For the period 2000 to 2019, the majority ofagriculture, there exists a research gap
regions are distinguished by an increase irconcerning comprehensive analysis of the
value added in the agricultural sector, but anteraction between mechanisation, land use
characteristic feature of the sector is regionalnd labour employment in Bulgarian regions
disparities,  conditioned natlty by for the period after 2016. More specifically; in
geographical conditions as well. A significantdepth studies that integrate these three
increase in agricultural employment for oilseeddimensions into a unified analytical model and
crops is observed, which should be linked tatrace their dynamics in the context of the new
the period of Bulgaria's accession to theprogramming period and pandemic challenges
European Union and targeted subsidisation oére lacking. The questions of different regional
particular types ofgricultural production. The development trajectories and the formation of
absence of targeted support for perennial cropspecific adaptation patterns in individual
and fruit plantations leads to this potential forregions also remain insuffiéy studied.

the country not being utilised. An important The present study aims to identify and
role in the transformation of the agricultural typologise regional development patterns in
sector is played by state policy towar Bulgarian agriculture through comprehensive
improving resource allocation and sustainableanalysis of mechanisation, land use and labour
development. In the context of agricultural employment for the period 204023. In this
mechanisation, the lack of innovative regard, the following esearch tasks are set:
technologies in Bulgarian fruit growing must first, to analyse the dynamics of newly
also be noted, which again is an obstacle to theegistered agricultural machinery by region
development of the secto®][ This hampers and its ratio to production indicators; second,
the competitiveness of production and theto examine the structure and changes in utilised
benefits of accessibility to international agricultural area and fallow land as indicators
markets. of farming intensity; third, to investigate the
In the academic literature, there exist numerousrend in labour employment and regional
studies that trace the impact of regionalspecialisation through  calculation  of
differences in European Union countries onlocalisation coefficients; fourth, to identify and
economic growthand their economies as a classify different regional development
whole M, 16, 18 Multi-level regression trajectories and construct a typology of
models prove that the resilience of regions ategional patterns.

NUTS3 level has a strong dependence ommhe study tests three main hypotheses. The
national borders. A high positive effect andfirst hypothesis is that in the period 202623,
economic resilience is observed in rural areasegional disparities in Bulgarian agriculture are
as a congpuence of agricultural sector not being reduced but, on the contrary, are
development. Analysis of data for Europeandeepening, despite the implementation of the
Union member states justifies the conclusionEuropea Union's Cohesion Policy. The
that the influence of large regional differencessecond hypothesis assumes that mechanisation
has strongly negative consequences on thdoes not automatically lead to productivity
economies of countries that joined after 2004enhancement, as the relationship between
whilst this influence for countries that joined technological provision and economic
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efficiency depends on multiple contextual and serves as an indicator of capital intensity
factors. The thd hypothesis asserts that and farm structure. To identify regions with
different regions follow different development high specialisation in agriculture, a localisation
trajectories, forming specific patterns of coefficient is applied. The coefficient
adaptation to changing economic conditions. compares the relative share eh@oyment in
the sector for the region to the relative share of
MATERIALS AND METHODS employment in the sector for the country.
When the coefficient value is above 1.0, this
The study is based on analysis of officialindicates that agriculture has greater
statistical data for all 2&gions of Bulgaria for significance for this region's economy
an eightyear period from 2016 to 2023. The compared with the nationahverage, with
data for the analyses conducted are obtainedigher values meaning stronger regional
from public registers of the Ministry of specialisation in the agricultural sector.
Agriculture and Food, from the To trace changes in labour employment and the
"Agrostatistics” department, BANSIK1p], significance of each region for total
concerning agricultural arébarea and fallow employment in the agricultural sector, the
land, and from the "Control and Technicallocalisation coefficient is callated for all 28
Inspection” department newly registered regions by year. This analysis makes it possible
agricultural machinery 13]. Information on to distinguish regions in the country with
labour employment in the agricultural sector indemonstrated specialisation in the agricultural
the country is used from the official website of sector and the regional disparity that emerges.
the National Statistical Institute, Business The  coefficient's  dynamics  provides
Statistics sectionlp]. The aggregated data are information o positive or negative trends for
traced at two levels national and regional, each region in the observed time interval,
which allows both identification of general whilst the additional interrelationship with
trends in Bulgarian agriculture and revelationcultivated land and available fallow land draws
of specific regional characteristics. important conclusions about the changes
The study's methodology includes aoccurring in regional patterns in the
combination of descriptive statistical methodsagriculural sector in Bulgaria.
and specialised techniques for regionalBased on the combination of indicators for
analysis. To measure the dynamics of keymechanisation, land use and employment, a
indicators, rates of change and relative shareypology of regional development patterns is
by region are calculated. Special attentisn constructed. The classification of trajectories is
paid to three groups of indicators. The firstbased on joint analysis of the rate of change in
group covers data on mechanisation, includingnechanisation and employment, identifying
newly registered agricultural machinery byfour main types: laboutapital substitution,
year and region, as well as derived indicatorextensification, stagnation and
for mechanisation intensity calculated asdeindustrialisation. For each region, the
number of machines per thomsaemployed percentage change in key indicators between
persons. The second group includes indicatorthe initial and final year of the study is also
for land use, such as total agricultural land areagdculated,  which  allows quantitative
utilised agricultural area and fallow land areasassessment of thentensity of structural
whose ratio serves as an indicator of farmingchanges.The analytical approach combines
intensity. The third group covers data on labourchronological and comparative analysis,
employment under employment and servicetracing both the temporal evolution of
contracts in the agricultural sector, expressedhdicators and differences between regions at a
as annual average number. given monent. Special attention is paid to
To assess labour productivity, a compositedentifying breaks in trends, with the year 2020
indicator "utilised agricultural area per worker" standing out as a critical point, probably
is calculated, which reflects the volume of connected with the impact of the COVII®
arableland per person employed in the sectorpandemic on the agricultural sector.
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RESULTS AND DISCUSSIONS

Mechanization in theagricultural sector by
region in the period 2012023

The data show a concentration of newly
registered equipment in large adrsinative

regional centres in the country, which should
be compared with labour employment in the

Mechanisation in the agricultural sector inanalysed sector of the economy. It is possible
Bulgarian regions for the study period isthat registration of agricultural holdings is
presented in Figure 1. carried out in strong administrative centres and
does not correspal with the cultivated
vidin | agricultural land and human resources used.
Vratsa Land use and structure of arable land
For more detailed regional analysis in the
agricultural sector, data on agricultural area
should be analysedotal agricultural land area
andutilised area (Fig2).
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SourceMAF data[12].

According to available data in the study period,
two time intervals with different tendencies
stand out: in the first period 20:2®20there is

an increase in cultivated agricultural area of
25,841 hectares, whilst in the period 2020
2023 a decrease of 44,262 hectares is observed.
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®mcombine harvesters  mloaders tractors

Share of Agricultural machinery, (%)

Fig. 1. Registered new agricultural machinery at the 250,000 191,537
regionallevel in the period 2016 2023 ,, 200.000 161,564 153,475
Source:Own calculations based on data from MaF & 150,000 '
[12]. 8 100,000

. L. 50,000
The calculated shares for each individual o
region by main_typgs of agricultura_l machinery © O E OSSP
demonstrate significant differencés newly LA A A N A
registered machinerySofia caital region is year

dISt.mgu'Shed b.y the highest S.hare O.f neWIyFig.?..FaIIow lands ahationallevel in the period 2016
registered agricultural machinery in the 5553

analysed eighyear period, followed by SourceMAF data[12].
Pleven, Varna and Stara Zagora regions.
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Regarding availablefallow land area, a distinguished by a reduction in Ilabour
reduction of 38,058 hectares is noted for theemployment in the agricultural sector
entire observed period (Fi8). Targovishte region records the most
The following Figure 4 presents data onpronounced decrease in those employed in the
utilised agricultural area at regional level. period- a decrease of 20.67%. Following this
Leading regions are: Dobrich (7.35%), Pleventendency are the regions: Kardzhali9.93%),
(6.59%), Plovdiv (5.78%Burgas (5.62%) and Smolyan {18.89%), Pleven -15.70%) and

Stara Zagora (5.46%). Haskovo {14.73%). With an opposite trén
there are four (4) regions with an increase in
Vidin the indicator under consideration, but the rates
Vfatsah are insignificant. With the highest rate of
Y increase is Pernik region (+5.64%), followed
- Pleven by Blagoevgrad (+1.87%) and Vidin (+1.65%).
_\G/Z't‘)krgvza’”"v" Regional specialisation and localisation
R analysis
S  Ruse In order to distinguish regions with high
3 g g g
0 AT specialisation in the "Agriculture, forestry and
& ‘ - Dobrich fisheries" sector, a localisation coefficient is
-~ girgovishte calculated for each region by year, presented in
| umen
— — Table 1.
N~ | Burgas - . . . .
R\ Sliven The existing regional disparities in the
ifﬁ)ffgora agricultural sector are confirmed by the
R R calculations made. Differences in labour
SN N * Kyustendi employment are proven by the large range of
' Zi;i';'k(capital) localisation coefficient values by region (from
- Sofia 0.08 to 4.51). Moreover, in the observed
- Kardzhali period, regional diffeences are deepening.
S Whilst in 2016 the LC range is from 0.08 to
Smolyan 3.87, at the end of the study period in 2023 the
HeReNs LC values are between 0.09 and 4.51.

Fig. 4. Share of utilized agricultural area by 2023 (%)  Thig analysis leads to the conclusion that as a
Source:Own calculations based on data from the MAF . )
[12]. result of measures implemented in the context

of the Colesion Policy for convergence, there

For the study period, there are no substantidf N0 reduction in regional disparities; on the
changes in the share of arable area by region. fontrary, in Bulgarian regions a deepening of
should be noted that Sofia capital regiondlfferences in the agricultural sector is
participates with a share of 0.84% in totalObServed. . _
labour employment for the agricultural sector,-@bour  productivity —and  technological
and these data do not correspond with th&rovision

newly registered agricultural machinery in the The calculated productiyitindicators reveal
region for the observed interval. significant regional differences. The "utilised

Employment in agriculture area per worker" indicator for 2023 varies

For the observed eiglyear period of the study, considerably between_ regions. Vidin_ region
labour employment in the agricultural sector indémonstrates  the highest  productivity of
Bulgaria records a negative trend. On al33.84 hectares per worker, followed by
national scale, the reduction in those employec/Tatsa region with 12.68 hectares per worker.

in the sector by the end of the period inaibte In contrast, Plovdiv region shows the lowest
value is 6,213 fewer employed persons, or &roductivity of 54.40 hectares per worker,
change of 8.67 percentage points. Analysis oWvhilst the national level is established at 76.47

data at regional level shows a similar tendencyl€ctares per workeithe high productivity in
The majority of regional farms are northrwestern Bulgaria with  simultaneous
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redudion in employment points to processes oflarger production units, which leads to an
consolidation and enlargement of agriculturalincrease in arable area per worker withihet
holdings. This process is accomplishedneed for  proportional increase In
through concentration of land in fewer but mechanisation.

Table 1. Localization coefficient for the "Agriculture, Forestry and Fisheries" sector by districts in the p20ibgl
2023

Year | 2016 2017 2018 2019 2020 2021 2022 2023
District
Vidin 1.87 1.95 2.02 2.00 2.12 2.19 2.19 2.19
Vratsa 1.78 1.76 1.77 1.75 1.82 1.83 1.78 1.71
Lovech 1.44 1.49 1.54 1.55 1.54 1.57 1.60 1.66
Montana 1.89 1.92 1.90 1.96 2.01 2.06 2.01 2.14
Pleven 2.20 2.14 2.10 2.10 2.09 2.00 2.04 2.00
Veliko Tarnovo | 1.94 1.93 1.92 1.90 1.91 1.96 1.97 1.96
Gabrovo 0.53 0.51 0.52 0.56 0.56 0.53 0.53 0.61
Razgrad 3.28 3.33 3.40 3.28 3.31 3.42 3.28 3.52
Ruse 1.59 1.60 1.66 1.62 1.60 1.61 1.68 1.65
Silistra 3.87 3.87 3.85 4.10 3.95 4.10 4.49 4.24
Varna 0.80 0.82 0.79 0.78 0.79 0.79 0.78 0.77
Dobrich 3.79 3.85 3.97 4.10 4.32 4.44 4.42 451
Targovishte 2.70 2.56 2.51 2.60 2.61 2.55 2.65 2.75
Shumen 2.19 2.24 2.23 2.17 2.00 1.97 1.96 2.09
Burgas 1.07 1.13 1.13 1.13 1.17 1.23 1.14 1.12
Sliven 1.86 1.81 1.84 1.88 1.86 1.94 2.00 2.04
Stara Zagora 1.23 1.17 1.23 1.27 1.28 1.27 1.31 1.30
Yambol 2.43 2.67 2.78 2.82 2.75 2.79 2.75 2.72
Blagoevgrad 0.65 0.69 0.73 0.76 0.77 0.74 0.76 0.77
Kyustendil 0.77 0.84 0.84 0.88 0.86 0.84 0.87 0.91
Pernik 0.73 0.79 0.74 0.80 0.81 0.78 0.77 0.82
Sofia 1.26 1.20 1.28 1.28 1.28 1.23 1.26 1.27
Sofia (capital) 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.09
Kardzhali 0.94 0.91 0.90 0.90 0.87 0.88 0.89 0.81
Pazardzhik 1.69 1.74 1.70 1.78 1.86 1.71 1.70 1.78
Plovdiv 0.80 0.80 0.80 0.81 0.86 0.84 0.81 0.82
Smolyan 1.10 1.08 1.02 0.94 0.97 0.95 0.97 0.99
Haskovo 1.74 1.76 1.67 1.82 1.73 1.76 1.81 1.74

Source: Own calculations based on data from\BE[15].

The intensity of mechanisation, measured The first pattern can be defined as
through the indicator "newly registered "administrative  concentration” and is
machinery per 1,000 workers", reveals anrepresented by Sofia capital. It is characterised
exceptional anomaly in the case of Sofiaby high machinery registration with minimal
capital. The region demonstrates a value ofitilised agricultural area and highest technical
153.57 units of machinery per 1,000 workers provision. This pattern reflects the tendency for
which representalmost a fivefold excess over concentration of registration processes for
the national level of 31.18 units. Other regionsagricultural holdings ah machinery in the
such as Dobrich, Plovdiv and Vratsa showcapital for administrative reasons, whilst the
values in the range of 228 units per 1,000 actual production activity is carried out in other
workers, whilst Vidin registers only 7.10 units regions of the country.
per 1,000 workers. The second pattern represents "intensive
Typology of regional deslopment patterns production" and is observed in nomhstern
Based on comprehensive analysis ofBulgaria, particularly in Dofich, Silistra and
mechanisation, land use and employment, fouRazgrad regions. It is characterised by a high
main regional development patterns inlocalisation coefficient, large share of utilised
Bulgarian agriculture can be identified. agricultural area and relatively low fallow land.
Dobrich region demonstrates only 1,018
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hectares of fallow land, representing 0.28% ofa lack of significant ingstments and structural
utilised area, which is the lowest value in thechanges in the sector.
country. This pattern is distinguished by stableThe "administrative growth" trajectory is
employment with minimal decrease andrepresented by Sofia capital, where growth in
efficient use of agricultural resources. both employment and mechanisation is
The third pattern can be defined asrecorded. This pattern, however, is artificial
"deindustrialisation of the agricultural sector" and reflects primarily registratioprocesses
and is observed in regions such as Targovishteather than real production development.
Kardzhali and Smolyan. It is characterised byDeepening of regional disparities
drastic reduction in employment in the range ofThe empirical data confirm the deepening of
19% to 21% and decreasing localisationregional inequalities in the agricultural sector
coefficient. This pattern reflects a process ofduring the studied period. The widening of the
outflow of labour force frmm agriculture localisation coefficient rangdrom 3.79 in
towards other economic sectors or migration2016 to 4.42 in 2023 represents an increase in
outside the region. inequality of 16.6%. The concentration of
The fourth pattern represents "extensivespecialisation is expressed in the fact that the
production” and is observed in regions such aghree leading regions demonstrate localisation
Vidin and Montana. It is characterised by ancoefficient values above 3.5, whilst Sofia
increase in area per worker due to outflow ofcapital shows &alue of 0.09, which is 48 times
employed persons and decreasingower than Dobrich region.
mechanisation. Vidin region demonstrates e&Differences in productivity are also significant.
decline in mechanisation of 41.67% whilst Whilst Vidin region reaches 133.84 hectares
simultaneously increasing productivity per worker, Plovdiv region registers only 54.40
through extensive expansion of arable areas. hectares per worker, which represents a
Dynamics of changes and developmentdifference 0f2.46 times. These data testify to
trajectories deep structural fragmentation of Bulgarian
The dassification of regions by development agriculture, whereby different regions follow
trajectories reveals four types of dynamicdifferent development trajectories with limited
processes. The "labcuapital substitution" convergence.
trajectory is observed in regions such as Vratsdesting of research hypotheses
and Dobrich, where growth in mechanisationThe empirical data provide convincing
of 2833% accompanies reduction in evidence in support of the first hypothesis of
employment in the range of 3% to 8%. Thisthe study concerning the deepening of regional
process testifies to successful modernisatiorgisparities in Bulgarian agriculture. The
whereby technologies substitute manual labouwidening of the localisation coefficient range
and increase productivity. from 3.79in 2016 to 4.42 in 2023, representing
The "extensification” trajectory is representedan increase of 16.6%, denstrates that despite
by Vidin region, where the decrease inthe implementation of the European Union's
mechaniation of 41.67% combined with slight Cohesion Policy, regional inequalities not only
increase in employment of 1.65% leads to aare not being reduced but are deepening. The
paradoxical result. Despite decreasingconcentration of specialisation in three leading
technical provision, productivity grows regions with a localisation coefficient above
through extensive expansion of arable area8.5, whilst simultaneously weakening the
per worker to the highest national level of significance of other regions with a coefficient
133.84 hetares. below 1.0, confirms the process of regional
The "stagnation" trajectory is illustrated by polarisation in the agricultural sector.
Plovdiv region, where minimal changes in The second hypothesis concerning the lack of
employment and mechanisation arouthdb%  automatic connection between mechanisati
are observed with the lowest productivity of and productivity also finds full confirmation in
54.40 hectares per worker. This pattern reflectthe analysed data. The paradoxical case of
Vidin region, where the drastic reduction in
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mechanisation of 41.67% accompanies th&he four main regional patterns identified
achievement of the highest productivity of reflect different strategies of adaptation to
133.84 hectares per worker, clgar changingeconomic conditions. The intensive
demonstrates that technological provision inproduction pattern in nortbastern Bulgaria
itself does not guarantee economic efficiencydemonstrates successful integration  of
In contrast, Plovdiv region shows relatively technological modernisation and efficient
stable mechanisation but the lowestresource use. In contrast, the extensive
productivity of 54.40 hectares per worker. production pattern in noritvestern Bulgaria
These empirical findings reveal themsplexity  achieves productivity enhancement through
of the interrelationship between capital area expansion with decreasing mechanisation,
intensity and production efficiency, which which raises questions regarding lelegm
depends on multiple contextual factorssustainability.

including farm size, production specialisation Particularly concerning is the manifestation of
and agricultural land quality. the deindustrialisation pattern in a number of
The third hypothesis regarding the formationregions, where the dsac reduction in
of different regional development trajectoriesemployment is not compensated by
and specific adaptation patterns is confirmedcorresponding technological modernisation.
by the four identified types of development. This process leads to depopulation of rural
The "labourcapital substitution” trajectory in areas and loss of production capacity in
regions such as Vratsa and Dobrich, theagriculture.

"extensification” pattern in Min, the A technological paradox is presenthigher
"stagnation” in Plovdiv and the mechanisation doehalways lead to greater
"deindustrialisation” in Targovishte, Kardzhali productivity, which calls into question the
and Smolyan represent qualitatively differenteffectiveness of current investment priorities.
strategies of adaptation to changing economid@he example of Vidin region is telling, where
conditions. This diversity of patterns refutesthe highest productivity is achieved with the
the universal assumption$ Gohesion Policy strongest decline in mechanisation. This
and confirms the necessity for a differentiatedundescores the need for a more flexible
contextually sensitive approach to regionalapproach to technological modernisation that is

development in agriculture. adapted to local characteristics. The results of
the study show that a differentiated regional
CONCLUSIONS policy is necessary, taking into account the

different development paths ofrculture in
The present study confirms the hypotheses setdividual parts of the country. The unified
forth concerning the deepening of regional"one model for all" principle does not work in
inequalities and the lack of automatic conditions of increasing regional
connection between mechanisation andragmentation. Each of the established
productivity in Bulgarian agriculture for the development patterns requires specific policies
period 20162023. The analysis of regional and measures corresponding taits
development patterns in Bulgarian agriculturecharacteristics and challenges.
for the period 2012023 reveals a complex
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These public interventions inevitably elicit sector actors and their perceptions of these
responses from farmers, the primary -@isg¢rs reforms, this research aims to provide an
of such reforms. \Nle extensive literature authentic, contdually informed perspective.
exists on agricultural policy processes,The lack of African scholars' contributions to
including the European Union's Commoninnovation research and the dominance of
Agricultural Policy (CAP) [26, 4] and African Eurocentric frameworks, as highlighted by
agricultural policies [2, 13], prior research has[21], underscores the importance of this study.
predominantly focused on polieyaking [41], Ultimately, this paper seeks to contribute te th
interventon evaluation [9], influencing factors ongoing discourse on innovation in African
[25], and the linkage between agriculture, ensuring that future reforms are
continental/regional and national policies [42]. better tailored to the specific needs of Beninese
The importance of contextual understandingfarmers.

for policy implementation, uptake, and impact Theoretical considerations

Is emphasized by [25]. However, the This research is grounded in two key
behavioral reponses of stakeholders affectedt heor et i c al framewor ks:
by these policies, particularly their willingness theory of structuration [14] and Michel de

to adopt reforms, remain critical for policy Cer t eaudés theory of soci
success [17]. The innovations that are inclusivési d d e n s 6 theory of Struc
can promote socieconomic growth and within a political sociology perspective, posits
encourage active participation of localthat societal changes impact organizational
communities in the processes within sub structures through recursiverggesses [29].
Saharan Africa [1932]. Therefore, this study Understanding the appropriation of public
investigates the appropriation of the actions, according to this theory, necessitates a
Agricultural  Sector Governance andf oc us on soci al i nt er |
Territorialization of Agricultural Development experiences, autonomy, and competencies
reforms by far mer s i[H]. TBegarieined dysfuhctionsforaesistances 6
reaction toward these major institutional should be viewed as dgmic stages of usage
innovations aimed to transform Benin's modification and appropriation, rather than
agriculture into a higiperforming and resilient static problems [37]Appropriation, in this
sector, capable of withstanding exogenousontext, refers to the ways in which facts or
shocks, presents a significant area for analysisbjects are used, adapted, and reproduced
In line with [21], who emphasized the crailc  within specific sociecultural contexts [34].

need for contexspecific methodologies and Ac t o r sn8es to elarnmge are thus context
knowledge within local settings, this paperdependent, shaped by their intrinsic
assesses how these reforms have been adoptdpositions and the interplay between

by farmers in Benin. structure and agency [20].

Drawing on [41] assertion that effective The analytical focus shifts from actions to
agricultural policy agenda setting requiresactors, aligning sociological research with the
input from citizens, stakeholders, political theory of appropriation, wbh is often
pressures, and experts, this paper examinemsmployed in social psychology. Unlike
whether this normative prescription aligns withinnovation  diffusion  approaches that
the reality ofecifigaly it n é@msphasiz=f ousens . proflgp  disparities,
explores how f ar mer s apprappaban otipeory dighligbts the fsocialh e s e
institutional reforms can be explained. construction of usage through the meanings
Building on the concept of appropriation asattributed by users [30]. This perspective
defined by [35], this study interprets undescores the agency of individuals in
appropriation as the set of behaviors througltreatively and subversively engaging with
which Beninese farmers respd to these two imposed systems and structures [11]. Everyday
institutional reforms, thereby contributing to practices are viewed as active and strategic
the social construction of their reality. By engagements, not merely passive consumption
examining the social status of agricultural[27].
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Social appropriation, as defined bj30],
i nvol ves analyzing the
viewpoints. It is characterized as a complex _ _
process of interpretations, attitudes, and'he sample size was calculated using the
behaviors through which actors respond tdollowing parameters: a confidence level of
change [34]. | =5%; a qantile of order (1 | )=1.96; a non

In the context of this study, applying theseresponse rate &=3%;n=0.5, representing the
theories to undetand the appropriation of Proportion of agricultural households; a cluster
institutional reforms by farmers in Benin €ffect ofQ Q"I and a precision &=5%.
requires a focus on individual perspectives andPata collection methods and tools

intrinsic characteristics. This research employed a complementary
These characteristics, including profiles, approach, utilizing bty secondary and primary
experiences, perceptions, and reactions, will béata.Secondary data were gathered through a
used to assess farme 6 k n o witeatyrg geview of scientific publications,
understanding, adherence, and support for thgtudy reports, and informatiobriefs on the
reforms related to the Territorialization of research topic.

agricultural development and Agricultural
Sector Governance (Fig. 1).

This framework facilitates a nuanced
examination of how farmers navigate and Ny
adapt to structural changes within the ;
agricultural sector, providing insights into the
social construction of reform implementation.
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EAN AT LANTIQUE

MATERIALS AND METHODS Primary data were collected via structured

) individual interviews with  agricultural
Study area and sampling producers, using a ptested questionnaire.
This nationwide study was conducted acrosse study explored three dimensions of reform
85 villages, distributed among the sevengnnropriation: interpretation, attitude, and

Agricultural Development Poles (Fig. 2). behavior, as defined Hg0].
Structured interviews were carried out witht o (10) items wer e

1,501 agricultural household headdith the  555r0priation of the reforms: four items related

sample size determined using the formula by, the interpretation of the reforms, three to
[15], a method commonly pplied in ¢t 3y merso attitudes towa
agricultural surveys.

use
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three to their behaviors in relation to thestrongly agree) and doing by the total
reforms. number of items.

Each itemwas evaluated by farmers using a

five-point Likert scale, ranging from-2 S Number ofpositft-'e Items — Nu‘!:tflﬁ'ﬂfﬂegﬂfﬂ.’e items
(strongly disagree) to 2 (strongly agree), with a Number of total ditems

neutral point of 0.

The volatility is higher when the variation

For example, if a farmer agreed or strongly
agreed with 2 items, their average index is

coefficient is higher. _ .
Data analysis methods and tools 2/3=0.66. An average index greater than or
S, |8t%rpret8df as reform

The analysiso f far mer sé a pe u?l ot tigﬁ?ﬁ]{

o L appropri
institutional reforms adopted a descriptive . . . .
P P et w be a binary dependent variable, taking

approach, based on the calculation of ﬁl lue 1if af h ind
weighted average score. This score, obtaine € value 117 a faner has an average index
greater than or equal to 0.6, and O otherwise;

. 1 . .

using the formules = TX, xi=n (Wherexi s 3 vector of independent variables that
represents the modalities of the Likert scaleéinfluenced The Logit model is based on the
andn their absolute frequency), falls within logistic distribution function, defined as:

the interval {2; 2]. A score close to 2 indicated p(y - 113) = L ‘

a positive opinion, a score close-findicated L T AR ERLE A (3)

a negative opinion, and a score close to gvhere: P(r =1Jx) is the condibnal

indicated a lack of significant trend [6]. probability thatwequals 1, given the values of
w;, e iIs the base of the natural logarithm;

Table 1. Reforms appropriation evaluation grid Bo.B1.B5. ... B are the model coefficients;
Average| o, [DiMensions X, X,, .., X, are the independent variables.

core Interpretation Attitude Behavior Addltlonally, the |Oglt functlonlog(i) is
[-2,0[ |Negative "Limited knowledgg "Limited  ['Limited . 1-p .

' 988 or understanding”  |adherence’{support" used totransform the conditional probability
0 Neutral | Moderate knowledg "Moderate Moderate  into a linear function of the independent

'('Jcr;un;ie:(stanclilr;g ?Sdtherence s"usrzport variables.
" ood knowledge g "Strong rong i )

10.2] |Positive understanding” adherence"| support" logit (p) = 10%(,1 ﬁp) 4
Source: Adapted from Ramdé et al. (2020). 0 cTiememeemeriemmeesees (4)

With 1) being the probability of the studied

phenomenon. The Logit model can be
mathematically expressed as:

logit (p) = B + B Xy + BoXo +  + BeXe ... (5)

The model coefficients were estimated using

The evaluation grid for reform appropriatien
presented in Table 1.

Furthermore, a Logit model was employed to
analyze the determinants of reform : s
appropriation among farmers. This model isth€ maximum likelihood method [12]. The
frequently used to relate a binary dependeny@riables —expected to explain reform
variable to continuous or categorical @PPropriation are presented in Table 2.

explanatory variables [22]n this study, the

dependent variable was defined based op?able 2. Annual variation coefficient .

. . Variables Nature Categories
previous research [30], which concluded that age of the farmer Quantitative| -
appropriation can only be measured through Literacy qf;ﬁggve 1O=_Y,\‘|3§?
actorso behavior. B e hu@pé by spentin Shool Polaritae€ T Y €0 a's
factual refl ecti on Acilvity diver&kigidn O r S 0 Binay o/ glAvésit| i ons
. . . . qualitative 0=No
(interpretations) andattitudes (affections) vembership in  a famers  Binary 1=Yes.
towards reforms. Consequently, an averageocrganization (FO) qualitative |  0=No
a iati ind t th behavi | | Membership othe FO board Binary 1=ves;
ppropriation index a e ehaviora qualitative | 0=No
dimension level, ranging from [0, ]_], was | Change in status/structuring aftf  Binary 1=Yes;

. | 2016 within the FO qualitative 0=No
generated for each farmer by summing the:F iration of the { Binary 1=Yes.
number of items with positive points (agree or "°ma'zaton of the farm qualitative | 0=No

Knowing private extension servic Binary 1=Yes;
providers qualitative 0=No
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Cotton farming qf{;ﬁgt{ve PR radio broadcasts/ere the primary sources of
Cashew farming Binary 1=Yes: information on these reforms. In contrast,
qualitative | _0=No social networks and television played a less
Soybean farming Binary 1=Yes; ianifi le (Fi 3
qualitative | 0=No significant role (Figure 3).

Source of knowledge of the reforn Binary 1=Yes;

Peers qualitative 0=No

. Binary 1=Yes; 60 52 50
Access to fertilizers qualitative 0=No 50
. . Binary 1=Yes; 40
Access to agricultural extension qualitative 0=No 20 26 — — 23
Access to phyto treatment product Binary 1=ves; i 4
phy P qualitative 0=No 10 . 32 1 .

Understanding the content of th  Binary 1=Yes; 0 . .
reform qualitative 0=No & & & & &
Understanding the  Binary 1=Yes; < & o« e
importance/necessity of the reforn qualitative 0=No ASG mTAD > & <
Exclusive approach in Binary 1=Yes;

formulation/design q%ﬁg;‘:;ve 1(’_?'\;2_ Fig. 3.Sources of knowledge on institutional reforms
Increase in production and income qualitative 0=No. Sour ce: Aut horsd Computation
Source: Authorsé preparation.

Appropriation of institutional reforms by

RESULTS AND DISCUSSIONS farmers

The evaluation of farmers' interpretation of
Sociceconomic characteristics of the institutional reforms, conducted using four
farmers indicators, reveals limited comprehension
The surveyed farmers were predominantly(Table 4). Specifically, farmers exhibited a
male, with a relatively young average age of 4@1€gative tendency regarding their "knowledge
years (Table 3). Over half of the respondent$f the development process," "understanding
had received formal education, averaging &f the content,” and "participation in the
years of schooling, while ortird were development” of both reforms. However, over
literate. Furthermore, nearly half veer half of the farmers displayed a positive
members of a Farmer Organizations that hagerception — of the utility of the

undergone structural Changes p@@ﬂ_6 Territorialization of Agricultural
Development, compad to only ongenth for

Table 3.Characteristics of the farmers Agricultural Sector Governance.

Socioeconomic Modalities average,  1he assessment of farmers' attitudes towards

Characteristics the reforms demonstrated a stronger
Gender Male %.00%  endorsement (% of the surveyed farmers) of the
Age (in years) (ﬁ'gi) necessity to improve the agricultural sector
Formal Education (% Yes) 51 43% through enhanced goverr@m Conversely,
Average Years of Schooling (;,32) farmer_s were less fgvorable towards the
Lteracy % ves) 13 510, establlsh_mgnt of agrlcult_ural development
Secondary ACRAETRYES) 5779 hubs_. Similarly, the majority of farmers
Member of Farmer organizations (% oui) 42.50% considered the formulation process of both
et o e Tarmas o Foreual ey feforms o be exclusive. Nevertheless, more
Development reform (% yes) 16.92% than half of the farmers belied that
gzc;vglse)dge of Agricultural Sector Governance refd. o gqq, territorie_llization_would inc_reasg agricultural
Source: Autihorssé cal cul atProgdyctionandincome. This attitude contrasts

with that observed for Agricultural Sector
Regarding institutional reforms, farmers Governance.
demonstrated  greater familiarity ~ with Finally, the analysis of farmers' behavior in
Agricultural Sector Governance than with response to the reforms, based on three
Territorialization of Agricultural  indicators, indicated low appropriation rates
Deve|0pment. Training Workshops led by(zo% for territorialization and 7% for
extension agentS, pe&]‘.peer exchanges’ and Agricultural Sector Governance). However,
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farmers expressed a sense of resignatiorsystem reform in Burkina Faso [35]. Despit
perceiving their voices as inconsequential.  this, farmers rarely criticized the two reforms
The appropriation of reforms by farmers wasbecause they felt resigned. Their discourse
assessed bad on their behavior towards thesereflects a sense of inability to influence the
reforms. The results indicate that farmerscourse of the decision regarding the reforms.
expressed a strong negative sentimenThis stance confirms that of [10], for whom the
regarding their exclusion from the failure of changes isoften due to poor
development of both reforms. This finding consideration of the human factor, which
corroborates the conclusions of [41], whoconstitutes the cornerstone of any change.
highlighted the insumentalization of Determinants of the appropriation of the
stakeholder participation in the agricultural reforms

sector, leading to low adherence, particularlyThe factors influencing the appropriation of the
in the implementation of reformsAs [33] two reforms under investigation are presented
asserted, reform cannot be limited to thein Table 5. The goodnessf-fit test (Cht
intentions and actions of governing bodies busquared statistic) associated with each model
must includea synergy of action from all indicated that the estimations were globally
stakeholders involved, from conception tosignificant at the 1% level. Literacy, soybean
evaluation. Furthermore, the research revealedultivation, access to agricultural services
a limited knowledge of the reforms among (agricultural advisory and treatment grmts),
farmers. Similar trends concerning reforms inand the comprehension of the importance or
education were observed [35]. Supporting [10],necessity of the reform positively influenced
thee authors emphasized the necessity othe appropriation of the Territorialization of
transparent information for the recipients of Agricultural Development reform. Conversely,
change to prevent misunderstandings, rumorghe age of the farm manager, diversification of
and anxiety, and to ensure a Dbetteincome sources, infmation received from
understanding of the change. peer farmers, and the perception that the
Moreover, the results reveal significant supporformulation process was exclusive had a
from farmers for Agricultural Sector negative effect on the appropriation of
Governance, perceived as beneficial for theTerritorialization of Agricultural
sector. This observation aligns with [8], who Development.

affirmed that welldesigned and implemented Regarding Agricultural Sector Governance, its
agricultural policies enhance agricultural appropriation byfarmers was determined by
sustainability and performance. Conversely literacy, diversification of economic activities,
the evaluabn of Territorialization of cotton and soybean cultivation, access to
Agricultural Development by surveyed fertilizers, and the perception of a positive
farmers was negatively connoted. effect of the said reform on agricultural
Additionally, a consensus emerged regardingroduction and income. In contrast, farmer
the exclusive nature of the approach adoptethembeship in an agricultural producer
during the design of both reforms. The absencerganization, information obtained through
of a participatory ggroach in the development peers, and exclusion in the design process
of agricultural policies in Benin had been negatively influenced the appropriation of
observed [39]. To address this gap, [18]Agricultural Sector Governancé&he findings
advocated for inclusive participation of all reveal a diversity of factors explaining the
actors, equipped with diverse resources andppopriation of reforms introduced in the
action logics, throughout the decisioraking Beninese agricultural sector. The most
process, to facilitate acceptance and significant factors are the intrinsic
involvement in the change. Furthermore, verycharacteristics of farmers, their social network,
few farmers supported the institutional reformscultivated crops, and farmers' interpretations
in the agricultural sector. It was also found thatand attitudes towards the reforms.

students showed little support for the LMD
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Table 4.Appropriation of institutional reforms by farmers

ltems Strongly Disagree | Neither Disagree | Agree Strongly Total Mean
Disagree (=2) (=1) nor Agree (=0) (=1) Agree (=2) Score
Territorialization of Agricultural Development (TAD) reform
Participation in development 144 108 0 0 2 254 | -1,54
Knowledge of development process 102 148 1 2 1 254 | -1,37
Understanding of the reform content 60 154 9 0 31 254 | -0,83
Understanding of the reform utility 12 41 32 156 13 254 0,46
Importance/relevance of the reform 30 139 24 50 11 254 | -0,50
Exclusive formulation/design process 28 25 5 139 57 254 0,68
Increase in production and income 13 74 10 145 12 254 0,27
Open criticism 34 155 5 50 10 254 -0,60
Farmer resignation 4 60 22 133 35 254 0,53
Support the reform 31 159 11 46 7 254 -0,63
Agricultural Sector Governance (ASG) reform

Participation in development 416 309 14 6 2 747 | -151
Knowledge of development process 332 394 16 3 2 747 | -141
Understanding of the reforgontent 266 435 26 18 2 747 -1,27
Understanding of the reform utility 177 405 75 75 15 747 | -0,88
Importance/relevance of the reform 30 89 55 476 97 747 0,70
Exclusive formulation/design process 42 39 19 392 255 747 1,04
Increase in production aridcome 161 429 58 84 15 747 | -0,85
Open criticism 93 333 27 241 53 747 -0,23
Farmer resignation 10 49 36 466 186 747 1,03
Support the reform 205 461 28 36 17 747 -1,07

Source: Authoroés calculation.

Table 5. Determinant®f Reform Appropriation by Development reform. This result is explained

Farmers by the fact that older individualgsist change
Variables TAD ASG . .
Age 007 001 more.than younger ones, due to thelr. life
Literacy 3.66% 056" experience and attachment to established
Years of Schooling . -0.01 0.01 habits and values [16]. Moreover, literate
e e 13w osse farmers adhered more to the reforms. This
Mergbership in  Agricultural g gg L0728 category of farmers had a greater capacity to
Producer Organization . .

Source of Reform Knowledge 5 7pm | o.pers access and understand infotoa related to
Peers ' ' new policies and could be actively involved in
Cotton Cultivation 0.14 0.45 the consultation and implementation processes
Cashew Cultivation 0.06 0.22 f ref di fl . th Lit t
Soybean Culivation 505% 061 of reforms directly concerning them. Literate

Access to Fertilizers 3.13% 0.74%* farmers generally have a better understanding
Access to Agricultural Advisory. 3 g 012 of the issues, which helps them make informed
Access (o Treatment Products 3.15% 2035 decisions facilit_ates their adheren_ce, and
Understanding of Reform Content| 034 0.19 strengthens their sense of ownership [24]. In
rerceived Importance/Necessity | g 74+ -0.10 contrast, the influence of farmers' engagement
Perception  of  EXCIUSVE , ,7ux | o5ge in secondary noagricultural activities on
Formulation/Design Process ___ reform appropriation is mixed. It positively
Perceived Increase in Productiq 0.32 1,03+ . " )
and Income - - influences the Agricultural Sector
‘N3°”S;a”tf S— 9;’224 '3;1070 Gowernance" reform by providing additional

umbpber or observations . . N .
WaldLR chi2 (d) Talog™ | 114777 fmanma! resources [5]. I-'!owe_ver_, it hln_ders the
Pseudo R2 0.65 0.15 appropriation of the "Territorialization of

Note: *, ** and *** denote significance at the 10%, 5%, Agricultural Development” reform due to

and 1% levels, respectively farmers' reluctance to modify their production

Source: Authoros calcul atggdin as this reform may impedeeith

Regarding the characteristics of farmers, it wa i(éo?Sféégﬂ%ré?glltﬂgbvﬁiv'ﬂ22' 2 negative
observed that the age of the farmer is. 9

negatively correlated with the appropriation Ofg]ﬂrliflﬂffr;nstgitifp%rzggrog;f|§:10;315bm :22
the  Territorialization  of  Agricultural 9 ’ y exp y
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resistance of members of agricultural producein other words, the more farmers feel excluded,
organizations. These resigtas are due to the the more negatively connoted their
divergence of interests and objectives pursuedppreciation of the reforms is. The exctusof

by the reform and those pursued by thestakeholders hinders their understanding of the
organizations.  Similarly, the negative issues and challenges of the reforms, thereby
influence of "peers" as a source of knowledgeaeducing their adherence. Land reforms
on reform appropriation is explained by theintroduced without the involvement of local
degree of trust in formation obtained from farmers create uncertainty about their rights
this channel rather than other sourcesand the impact of laws ohéir activities [38].
However, the literature shows that membership

in a producer organization facilitates the CONCLUSIONS

appropriation  of innovations  through

exchanges and sharing of experiences amonghis study has illuminated the complex
farmers [24]. Producesrganizations facilitate dynamics surrounding the appropriation of
policy appropriation through their agricultural reforms in the Beninese context,
participatory consultation [28]. revealing a significant disparity between policy
The results also indicated that farmersintent and farmer engagement. Specifically,
cultivating cotton and soybeans are more likelyresearch has demonstrated that farmers possess
to support agricultural reforms. Indeed, a limited knowledge and understanding of the
reforms are more favorable to irgttial crops, institutional reforms implemented, which acts
which are better targeted by public policies inas a fundamental impediment to their effective
the agricultural sector (notably subsidies,appropriation. Furthermore, the analysis
provision of inputs on credit, loanterest showed that intrinsic farmecharacteristics,
loans, etc.). Farmers cultivating these crops arsocial networks, cultivated crops, and
therefore more inclined to accept and supporindividual interpretations and attitudes are
the reforns. Similarly, farmers' access to importantin shaping reform support. The study
agricultural services positively influences shows the value of using mixed methods that
reform adoption. This result is justified by the fully catch farmers' subtle views by putting
fact that access to agricultural services idogether quantitate studies of what affects
perceived as a positive effect of the changesppropriation and qualitative understandings
made in the sector. Access to agrictdtu into farmer opinions and experiences. Future
services strengthens farmers' institutionalresearch should also track how institutional
capacity by facilitating their integration into innovations adoption and effect change over
support and communication networks, a keytime through longitudinal studies, and
element for reform appropriation [23]. participatay research methods should be used
Finally, farmers' attitudes, expressed byto empower farmers in the evaluation process.
statements such as "the reforms wereessary This research reinforces the importance of
for the sector" and "with the reforms, my social capital as well as information
agricultural  production has increased,"asymmetries in completely shaping reform
positively influence reform appropriation. The outcomes. Future theoretical work should
more favorably farmers perceive the reform,investigate how formal institutions and
the more they invest in it. According to [3], a informal ones work together on agricultural
person's belief in theability to achieve a goal reform, especially looking at how farmer
determines their motivation and commitment.organizations play a part.

Similarly, [35] showed a correlation between The results show that the stakeholders involved
the positive perception of reforms and theshould get information about institutional
support they receive. Concerning [36] thesischanges. Using a numberof varied
the relative advantage of reforms over existingcommunication channels appropriate for the
soluions increases farmers' adherencecontext, like radio as well as local language
Furthermore, farmers' perception of the refornresources, in addition to farme-farmer
development process influences their adoptionoutreach, remains important as far as rural
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communities are concerned. The studycapillary blood specimens to estimate serum retinol
additionally stresses the needr foeform concentrations and the prevalence wtamin A

deficiency in lowresource settings. Public Health
development processes that are fully- all Nutrition, 11(5): 513520
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Abstract

The evolution of the value of agricultural land is influenced by a range of-sooimomic factors, including the
standard of living of the rural population and the national demoli@peconomic, and political context.The Republic

of Moldova is a predominantly agrarian country, where agricultural land constitutes the most important natural
resource. In this context, the development and implementation of a complex system of sigbtmne, interests,
obligations, and responsibilities is necessary to ensure the efficient use of land. The establishment of such a system
requires a thorough analysis of the market value dynamics of agricultural land, as well as the size of theladkak i

in the market circuit. The present study aims to analyze the dynamics of the agricultural land market in the Republic
of Moldova over the past 25 years and to identify the main factors that underpin its efficient develbpenemgsent

study is lased on the analysis of previous research conducted by both domestic and foreign authors, as well as on the
use of systematized data from the Real Estate Redtstan a methodological point of view, there were applied:
statistical data analysis, graphical trend analysis, systemic analysis of ongoing processes and phenomena and also
synthesis of the main aspects and restilig. value trends of agricultural land dthe factors influencing them were
identified. The study also highlighted the main issues related to the agricultural land market and formulated
recommendations for regulatory measures. The evolving value of agricultural land can serve as an important
indicator of the social, economic, and ecological development of local communities, as well as of the country as a
whole. The liberalization of land transactions, particularly for agricultural land, is a critical factor for the efficient
functioning of the lad market, with complex and multidimensional implications for the agricultural economy and
society as a whole. This process can generate both positive effects, such as more efficient land use and increased
investment, and negative effects, manifestedeirexisessive concentration of land ownership, land speculation, and

the exacerbation of sociconomic imbalances in rural areas.

Key words transactions, market price, agricultural land, land market, valuation of agricultural land plots

INTRODUCTION negotiations between owners and buyers,
provide an objective and reliable basis for
A quarter of a century (1999024) has passed determining the market prices of these lands.
since the initiation of the development processAs a result, the cts of other forms of trading
of the agricultural land market in the Republicin agricultural areas, including exchanges of
of Moldova. Considering that the agricultural agricultural land, donations, changes in the
sector contributes over 10% to the nationaburpose of the respective lands etc., are
GDP, and that agricultar land constitutes the objectively and reasonably assessed.
countryos most i mp o rQorseguently) & ta tesul df a diveese @nye of € ,
monitoring trends and the dynamics of keyland transactions conducted across the entire
indicators is essential for assessing the currengrritory of the Republic of Moldova over the
state and development prospects of the lan@ast 25 years, under conditions of a free and
market, regarded as a strategic segment of thequitable market, favorable conditions have
overal market management mechanism.been created that have, de facto, stimulated the
Furthermore, land sale and purchasexecution of a significant nuper of
transactions, conducted throughdirect
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transactions, through which agricultural landproductivity, geographical position, proximity
plots have been transferred from oneto local or national roads and owners' economic
gereration of farmers to the nextAs  statugl1l].

previously noted, the revitalization of the Racul et al (2013) referred to the creation of a
agricultural land market and the emergence oLand Bank or Investment funds to improve the
the first sale and purchase transadiof such land buy/sell transactions transaction system,
land in the Republic of Moldova were recordeddevelop financial tools necessary for
beginning in 1999 [7]. However, the actual increasing land market efficien§y2].
development of the agricultural land marketTuretchi and Turechi (2022) analyzéde
can be situated in 2000, following the evolution of land fund in the 22 and 21
completion of the first stage of the land reform,centuries in the Republic of Moldova. In the
when t he Nad | ®m a&lg r aigear RGR1s they affirmed that in the country
successfully implemented and the propertythere were 1,283,239 landowners307,783
rights of hundreds of thousands of localfarms, workingl,376.1thousand ha, meaning
landowners were registered in the Real Estatan average farm siZe66ha/farm [L4].

Registry. The objective of this research is to analyze the
Although during the operation of the abeve evolution of the agricultural land market in the
mentioned program, drastic measures wer®&epublic of Moldova over the past 25 years
taken to preventwer-parceling of agricultural (1999 2024) and to identify the main
land. During the stage of agricultural land challenges and solutions for its efficient
privatization carried out between 1998 andfunctioning in the future.

2000 in the Republic of Moldova, the averageln this context, the primary aim of the study
size of agricultural land allocated per personstems from the need for a detailed analysis of
included in the privatization list was recordedthe agricultural land market's development
at 1.7 hectares, in accordance with theduring the specified period, highlighting the
provisions of the Land Code. According to themain trends and growth patterns, as well as its
data from the first (and, indeed, only) Generalconnections with other segntsrof the market
Agricultural Census, in the 2011 there wereeconomy, particularly the capital and labor
902,214 agricultural holdings, of which only markets.

3,609 were holdings as legal e, the rest

898,605 holdings without legal personality. MATERIALS AND METHODS

In total, agricultural holdings owned

2,243,540.02 hectares, of this, the utilizedThis study focuses on the analysis of the
agricultural area (UAA) amounted to agricultural land market in the Republic of
1,940,135.56 hectares, corresponding orMoldova over a 2%ear period, beginning in
average to 2.15 hectares per agitural 1999. The research aims itentify the main
holding [10, 6]. For comparison, it should be dysfunctions of the land market and to
noted that at the beginning of the agrariarformulate strategic directions and solutions for
reform implemented in the Republic of its efficient and sustainable development over
Moldova during 19982000, within the the medium and long term.

framewor k of t he Nat The mstady isfbasech dno the Pratmrmalr lagal,
the agricultural activity was concenedt framework governing land relatiores well as
within approximately 1,000 large agricultural on detailed, systematized, and processed
enterprises (kolkhozes and/or sovkhozes), setatistical data sourced from the Real Estate
the total number of agricultural holdings Registry. The systematized data were analyzed
during the reform years increased hundreds dffor the entire territory and structured according
times [3, 4, 5, 2]. to the development regions of the Republic of
Racul and Cimpoies (2012) highlighted thatMoldova. In this study, the following key
the factorsvhich determine the land market  indicators were examined: thearea of
agricultural purposes in Republic of Moldova agricultural land involved in the transaction
are linked to land quality, fertility, process and the average spilechase price per
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hectare of agricultural land. The study alsoln the context of a comprehensive analysis of
includes a comparative analysis ofthe revitalization process of the agricultural
international expgence, highlighting the role land market in thé&kepublic of Moldova, it is

of the land market as a critical factor inimportant to note that, for more than a decade
promoting social, economic, and (the 1990s), there were unsuccessful attempts
environmental development in countries. to replace this market with artificial economic
To accomplish the proposed objectives, a rangmechanisms and instruments.

of scientific research methods were applied,;The widespread use of various forms of
including: statisttal observations and analysis agricultural land @ase is taken into account,
of data, graphical analysis of evolutionaryprimarily - operated within economically
trends, statistical indices, grouping, inefficient agricultural enterprises, regardless
extrapolation, methods of analysis and of whether they are collective farms (private
synthesis, comparisons, along with otherstructures) or state farrastate enterprises.
systemic and complementary approaches.  Operating under a common slogan (Leathe

The selection and app#iton of these research path to abundance) small, medium or large
methods were determined by the specificgroups of lessees, some of which are based on
nature and complexity of the issues underfamily relationships (the scalled - family

investigation. lease), compared to ovbureaucratized
enterprises, such as collective farms and state
RESULTS AND DISCUSSIONS farms themselves, have indeed dastrated

much better operating result3hus, these
The 2030 Agenda for Sustainable entities, as time has shown, became the
Development [15] acknowledges that socialprimary initiators of the privatization process
and economic development is fundamadly for all forms of agricultural assets, particularly
dependent on the sustainable management afgricultural land, livestock complexes, and
limited natural resources, with land agritechnical equiment. Although the
constituting a key component of this systemweighted average area of agricultural land in
As the primary sector of the national agood the Republic of Moldovat that time was only
complex, agriculture in the Republic of 1.7 ha for a single person, in most cases this
Moldova currently provides over 18% of piece of land was divided into at least 3
available employment and contributes 10.1%separate plots: arable land, vineyard and/or
to the countryds g¢r o soschadophatton. ilnc some ocades,cpart ¢f GD P
Obviously, taking into account the processingorchards or vineyards areas were strongly
of agricultural raw materials in industrial differentiated by age and they were also
enterprises, the transportation of afgod divided.
products and/or materiakkeir marketing, etc., It follows that it is necessary to emphasize that,
the total contribution of the agricultural sectorin addition to its primary functiah the orderly
to the country's economic activity is muchtransfer of agricultural land fro one
more considerable. To support the agriculturaggeneration of farmers to the néxthe
sector to be at an expected level of economiagricultural land market in the Republic of
efficiency, annual investments in this areaéha Moldova IS currently successfully
been strongly sustained by the state. implementing the second stage of land reform,
In recent years, investments have consistentipamely the process of consolidating
exceeded 3.0 billion MDL (at current prices). agricultural land based on private ownership.
Over the past quart@entury (19992024), a The plysical and economic indicators
significant share of the total investment flow in reflecting the efficient functioning of the land
this sector has been diredt toward the market in the Republic of Moldova over the
acquisition of agricultural land, given that its past 25 years are presented in Table 1 and
market value has experienced continuousllustrated graphically in Figure 1.
growth during the period under analysis. A generalized analysis of the data compiled in

Tablel and Figure 1 shows that, over the entire
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period of land market development, a total ofoperation of the land market at the district level

427,048.1 hectares of agricultural

land,was 7.9 times, then in the last year of analysis

representing 19% of the total area (excludinghis indicator became equal to 31.75 times
laloveni

the territories on the left bank of the Dniester),(Chisinau municipality,
were involved in the civil m&et throughsale di st r i ct

and purchase transactions.

More detailed regional data on thmain
land sefglrchased,

indicators:

area of

including

ver sus

CtLi

nar i

Table 1. Main physical and economic characteristics Ofaverage price of a hectare sgldrchased and
the functioning of the agricultural land market in the 15t5] amount of transactions in 2024. are

Republic of Moldova

Amount of )
Years Area transactions, Average_ Price
ha : MD lei/ha
MD lei
1999 6,342 21,562,800.0 3,400.0
2000 7,338.0 27,055,206.0 3,687.0
2001 8,539.0 25,258,362.0 2,958.0
2002 1,616.0 5,071,008.0 3,138.0
2003 32,323.0 119,368,839.0 3,693.0
2004 43,878.0 141,111,648.0 3,216.0
2005 21,825.0 104,279,850.0 4,778.0
2006 28,096.0 195,688,640.0 6,965.0
2007 16,303.2 155,527,637.0 9,639.7
2008 35,145.4 299,104,926.7| 8,510.5
2009 25,214.0 224,689,518.2| 8,911.3
2010 19,021.2 313,896,287.3 16,5025
2011 19,930.0 267,938,920.0 13,444.0
2012 10,159.0 139,371,321.0 13,719.0
2013 12,906.0 216,627,210.0 16,785.0
2014 15,652.7 311,117,380.7| 19,851.0
2015 18,379.9 326,375,435.2 17,68.0
2016 18,201.0 410,550,857.0 22,556.5
2017 18,082.0 494,651,941.2) 27,356.0
2018 16,3496 322,561,659.6 19,7291
2019 17,215.8 405,304,693 23,542.6
20202021 4,190.4 209,851,112 50,078.9
2022 11,483.3 638,597,140.1 55,610.8
2023 9,805.0 936,012,186.7| 95,462.7
2024 9,052.6| 1,236,504,312.4 136,590.7
Total 427,048.1| 7,225,517,231.5 -

* The deviations observed in the data for 20821 can
be attributed to the impact of the COVI® pandemic.

Source]13].

At the same time, the market value of on
hectare of agricultural land during the analyze

€

reflected in Tables 2 and 3.
(geographical) aspect of the
functioning of the land market in 2024 is
presentedn Table 4 (Fig. 2 and Fig. 3)
The land market has also been examined by the
author in previous publications [16,17], with a

The zonal

focus on

salepurchase

transactions.

Encouraging investment in the agricultural
sector, aimed at motivating farmers to utilize
andcultivate larger areas of agricultural land,

remains a major priority.

Research shows that agricultural land located
near urban areas commands the highest prices,
while land in rural areas generally exhibits
lower price levels.
Furthermore, agriculturahhd in regions with
a more developed agricultural sector is traded
at higher prices
The market value of agricultural land is
significantly influenced by soil fertility as well
as the location of the land relative to market
outlets. A study on the stages of evolution of
the agricultural land market in the Republic of
Moldova [8] examineshie processes that have
fundamentally shaped the rural land market,
ighlighting the needo improve or develop a

reaching 136,590 MDL, equivalentto 7,613.75The |ack of transparency ithe agricultural

USD, according to the official exchange rate as|gnqg
of April 1, 2025.

acquiring land ownelsp [18].
Much more important, however, is the fact of 5 ¢

transaction process,

(regulatory legal framework in line with the current

combined with

AL _ limited access to reliable data sources on
Within marketbased land relations, the land transactions, currently constitutes a significant
market constitutes a key instrument thatconstraint in the context of implemenin
enables participants to freely exercise theitnodern valuation models [1].To enhance
rights in the process of transferring andransparency and effiency in the real estate

mar ket

Re al

, t he
Estate

| nf or mat i
Pr i

the differentiation of market pl’lceS not in t|me, serves as a centralized mechanism for

but in space.

price/minimum price) for the salgurchase of

68
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Fig. 1. Graphical representation of the main indicators of the functioning of the agricultural land market in the
Republic of Moldova
Source{13].

Table?2. Key Indicators of the Functioning of tiegricultural Land Market in 2024, by Regions of the Republic of
Moldova

Regions (gepgr_aph|cal Area, ha Amount of transactions, Price for 1 ha, MD lei
areas), districts MD lei

NorthernRegion
Briceni 432.12 22,429,829.40 51,906.90
Dondukeni 303.86 26,475,196.96 87,128.30
Drochia 496.10 22,188,761.46 44,726.37
FELI ekt 404.43 34,360,943.0 84,962.36
Fl orexkti 115.43 12,255,979.69 106,172.77
Glodeni 280.27 22,060,781.37 78,713.53
Ocni Sa 224.94 19,446,083.99 86,451.44
RO©Hcani 419.84 21,452,097.46 51,096.03
Sangerei 170.21 33,339,740.67 195,878.30
Total 2,847.19 214,009,414.0 75,165.15

Central Region
Anenii Noi 578.98 63,455,599.22 109,598.82
CLI Lraxki 202.77 11,693,447.87 57,667.56
Criuleni 191.07 25,268,464.31 132,246.33
Dubtsari 226.69 47,756,575.83 210,665.19
Nisporeni 144.16 10,231,406.41 70,973.26
Rezina 67.31 21,661,392.26 321,805.33
Nol dtne'Ht i 206.81 10,637,915.43 51,438.83
Tel enekti 124.65 6,549,314.0 52,541.42
Total 1,742.45 197,254,115.3 113,205.18

Southern Region
Cantemir 91.42 4.184,241.4 45,768.98
Ctinari 70.79 1,907,687.59 26,947.02
Ctukeni 298.56 17,302,502.91 57,954.06
Ceadir Lunga 151.97 7,459,642.2 49,086.41
Cimi klia 220.35 20,920,317.88 94,939.37
Comrat 177.33 13,123,476.53 74,004.16
Leova 40.00 2,852,974.7 71,324.01
Taraclia 65.50 7,763,133.66 118,516.24
ktefan Vodt 76.60 9,873,721.59 128,902.28
Vulcanesti 29.15 1,447,292.26 49,652.72
Total 1,221.68 86,834,990.72 71,078.43
GENERAL TOTAL 5,811.32 498,098,520.1 85,711.83

Source]13].

68



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 26, Issue 1, 2026
PRINT ISSN 22847995, EISSN 22853952

Table 3. Analysi®f the Functioning of the Land Market in Urban and Suburban Regions of the Republic of Moldova,

2024
Regions (geographicalareas), Amount of transactions, Price for 1 ha, MD
A S Area, ha ; :
municipalities (districts) MD lei lei/ha

Northern Region

mun : BE | "Hi 24.11 3,439,670.07 142,674.58

mun. Edine'H 727.25 34,422,051.03 47,332.11

nun. Soroca 432.25 30,757,578.13 71,156.39

Total municipal agricultural land 1,183.61 68,619,299.23 57,974.73
Central Region

mun . Chi 'Hi A klaveni 630.47 539,377,457.5 855,511.30

mun . HOnc e Ht i 113.19 11,241,293.0 99,314.18

mun. Orhei 312.95 17,982,558.07 57,460.78

mun . StrtHeni 175.66 19,154,019.31 109,039.31

mun. Ungheni 166.86 9,315,165.09 55,825.66

Total municipal agricultural land 1,399.14 597,070,492.9 426,741.09
Southern Region

mun. Cahul 478.01 24,539,050.56 51,336.14

or. Basarabeasca 180.56 48,176,949.57 266,825.53

Total municipal agricultural land 658.56 72,716,000.13 110,416.11

GENERAL TOTAL 3,241.31 738,405,792.3 227,810.90

Source]13].

Table 4. Analysis of Data on the Development of the Agricultural Land Market in the Republic of Moldova by Area,

2024
Regions (geographical areas) Area, ha Transali:/ltg) Teeilmount, Price, MD lei/ha
General total for the NORTH are: 4,030.80 282,628,713.2 70,117.34
General total CENTER area 3,141.59 794,324,608.3 252,841.77
General total for the SOUTH ares 1,880.24 159,550,990.9 84,856.63
TOTAL Republic of Moldova * 9,052.63 1,236,504,312.0 136,590.68

* with the exception of thadministrativeterritorial units on the left bank of the Dniester.

Source{13].

m General total for the NORTH area
General total for the CENTER area

m General total for the SOUTH area

Fig. 2. Geographical Distribution of Traded Agricultural Areas in the Republic of Moldova, 2024 (ha)

Source]13].
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Fig. 3. Market Value (Moldovan Lei’/ha) and the Tofahount Resulting from Agricultural Land SaRurchase
Transactions (Moldovan Lei) by Geographic Zones of the Republic of Moldova, 2024
Source{13].

The purpose and nece Dlygectivey aseebsmenh ef whigh tdsengs at r
of Real E gitludet e Pr i c e séparate stly.

-Monitoring real estate valuation activities.  The analysis of the evolution of the agricultural
-Ensuring  interoperability ~ with  other sector indicates a significant decline in the
information systems for improved data number of active workers, accompanied by an
management. expansion of the average agricultural land area
-Preventing artificial underor overvaluation managed per farmer. At the onset of the agrarian
of properties by verifying the accuracy of reform in 1988 the agricultural sector
declared transactionipes. (agriculture, hunting, and forestry) employ&tb
-Collecting data required for developing andthousand individualseach cultivating an average
calibrating valuation models used for fiscal of 2.86 hectaresf agricultural land. BY023 the

purposes. total number of farmers had decreasedl8
-Efficiently storing and managing valuation thousand while the average agudttural area
reports of public property. cultivated annually per farmer increasedlin6

hectares representing an approxima#el-fold
CONCLUSIONS increase compared to the preeform period.

Despite this substantial reduction in agricultural
A quarter of a century after its operation in thelabor, the total utilized agricultural area remained
current format, the free agricultural land relatively constant, reflecting an intensified
market in the Republic of Moldova, analyzed process of land concentration within larger
and evaluated in this article, provides a cleamagricultural holdings.
picture of its level of economic efficiency and So, hundreds of thousands of individuals were
the social, demographic, ecological, and othereleased from the agricultural labor field, who,
impacts  resulting from the peackfu being included among workers in other areas of
revitalization of this key segment of the generaleconomic activity, ensured the increase in
market economy mechanism. efficiency and total production volume either in
In any case, forecasts and intimidations such asdustry or transport, trade, capital construction,
the very privatization of agricultural land etc.
constitutes the complete destruction of localFurthermore, a close relationship is observed
agriculture, will cause oveparcelingof land  between market price levels and the size of
and the impossibility of processing it with agricultural laad plots traded. An increase in the
modern technical means, etc., have becommarket price of agricultural land is associated
unfounded. with a reduction in the average size of land plots
Obviously, any reform, along with its positiveawvolved in purchase and sale transactions, a
effects, also incurs some additional expenses,ttiead illustrated immable 1for the last two years.

In this context, a pérd of price stabilization for
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agricultural land in the Republic of Moldova ighich, in order to ensure the effectiveness and
anticipated in the coming years. coherence of public intervention, should be
Previous research conducted by the authors inéesgrated into a clearly defined &grogram
highlighted the existence of a diversifieaimed at revitalizing rural areas.

structure of agricultural land transactions on the

natonal land market during the period und&CKNOWLEDGEMENTS

analysis, which can be summarized as foltows

salepurchasei 33.7% inheritancei 34.6% This study was carried out within Subprogram
donations 15.6% pledge, including mortgage 030101, A St r engt heni ng t he
3.2%, longterm leasé 12.4% exchange andCompetitiveness, and Sustainability of the
othersi 0.5% Economy of the Republic of Moldova in the
In turn, a totabf 1,234,243.06 ha or 63.6% of th€ontext of the Europ&aUnion Accession
entire area of agricultural land in exploitation h&r oces s . 0

passed through various forms of trading over the
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Abstract

The purpose of this study is to investigate consyaereptions of a newly developed functional dairy pradluct

buffalo yoghurt enriched with aronia jui@eacross different age groups. Consuroeiented research plays a crucial

role in understanding dietary preferences and purchasing behavior, thereby ginidavagtions in the food industry.

In this study, respondents evaluated both visual and sensory characteristics of yoghurt samples supplemented with
3% and 5% aronia juice. The results highlight that freiriched buffalo yoghurt is perceived positivelythw
particular appreciation for its nutritional benefits, unique taste, and hegalttmoting qualities. Aronia, rich in
anthocyanins and polyphenols, enhances both the functional and sensory attributes of yoghurt, contributing to its
antioxidant value andonsumer appeal. Findings indicate strong interest in purchasing such a product, confirming
the importance of early consumer feedback in product development. This research supports the market potential of
aronia-flavored buffalo yoghurt as a novel funct@iood that aligns with modern healtonscious trends.

Key words buffalo milk, aronia juice, consumer preferences

INTRODUCTION food is nowadays also seen as a tool to
optimize body weight [4]. With regard to
As consumers become more healtbnscious, these functional characteristics expected by the
the demand for proven health foods is alsaconsumers a range of new fermented dairy
increasing. Among them, yoghurt is globally products enhanced with pladérived
recognized as an option that provides easjngredients have been introduced to the market
access to a wide range of nutrients such adriondo-DeHond et al., 2018) B.
proteins, minerals, vitamins, probiotics As staed by Das et al. (2019) milk products do
(GomezGallego et al., 2018) Bl. Yoghurt not appear as food source rich in phenolic
has a positive effect on the treatment ofcomponents [1]. Aronia melanocarpais a
diseases including obesity, allergies,fruit that contains a large amount of
inflammation of the intestinal tract, colon anthocyanins and polyphenols (Kokotkiewicz
cancer, cardiovascular ~ disease  ancet al.,, 2010) [3]. The fruit has a high
Helicobacter pyloriinfection (Aslam et al., antioxidant capacity due to the content of a
2020; Karwowska et al., 2019; Mozaffarian & large amount of phenolic compounds (Kim et
Wu, 2018; Yang et al., 2020) [28237, 51].  al., 2018) B0], which have been found to
These qualities help improve human health andeduce oxidative stress in humans (Denev et
reduce the risk of disease (Hobbs et al., 201%l., 2012) [2]. Aronia berries are popular in
Wang et al., 2013) [ 50]. It has been Europe, where they are used as a functional
established that the addition of various fruits tofood ingredient and as a colour additive
yoghurt (in the form of juice, pulp or puree) ( Kok ot ki ewi cz et al ., 20
improves both the nutrdnal and functional [31, 20]. It can be applied directly to dairy
characteristics of yoghurt, as well as the shelproducts to improve nutritional quality and
life and acceptance by consumers (Salwa et alsensory qualities (Nguyen & Hwang, 2016;
2004, Fazilah et al., 2018; Stinco et al., 2019)urikova et al., 2017; Kim et aR018) [B, 27,
[42, 15, 44]. Turkmen et al. (2019) found that 30]. In addition, inclusion of fruits likéronia
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melanocarpan yoghurt enhances the stability bulgaricus and Streptococcus thermophilus
of the product and its microbiological safety as(Lactina 17, Bankya, Sofia, Bulgaria). The raw
stated by Cusmenco et al. (2021) showing amilk was divided into three lofscontrol and 2
synergism with Streptococcus thermophiles experimental. Prior to adding the stargnd
and Lactolacillus  delbrueckii  subsp. 5 g/kg fruit juice from aronia was added to the
bulgaricus[10]. experimental milk samples. The samples were
Because food choice is a complex processthathen cul ti vated at 42Awu
is influenced by personal impression,cooled and stored in a refrigerator 464A 4 .
environment, and foetelated factors and their Design of the Survey

interactions (Hsu & Kao, 2009; Kdster, 2009) The developed milk product was evaluated by
[22, 32], consumers may have diflart respondents of different age groups to find out
consumption goals even for one same produchow its characteristics are perceived by
Consumers often choose different yoghurtconsumers. For this purpose, an anonymous
flavours to satisfy different needs (Gullo et al.,survey was prepared on the territory of Trakia
2019) [19], including their favorite tastes (Hsu University-Stara Zagora in the period February
& Lin, 2006; Kim et al., 2002) [2, 29]. - September 2021. After didwution of a
Incorporating the opiniorof potential users written announcement about the tasting of the
early in the new product development processleveloped milk product, employees and
has been identified as one of the critical factorstudents of the university, who voluntarily
(Cooper, 1999; Bhuiyan, 2011; Van Kleef etexpressed a desire to participate in the
al., 2005; Morgan et al., 2018, 4, 8, 36]. research, tasted yoghurt with the addition of
The purpose of the study is to investigate3% and/or 5% aronia juice aramhonymously
various aspects considered to be decisive in thélled in the prepared questionnaire. The
perception of a new produebuffalo yoghurt respondents were informed that all data will be
with aronia, by potential consumers. Thisonly reported in the aggregate. They were able
would contribute to the improvement of to withdraw from the survey at any time
product concepts during the early stage of newvithout giving a reason. The products tested

product development. were safe for consurtipn. The study did not
need approval from Ethics Committee.

MATERIALS AND METHODS A total of 26 completed questionnaires were
received, in which the questions were grouped

Preparation of the Yoghurt into several sections. The first section (includes

Fresh milk. The study was performed with questions numbered 1 and 2) concerns the
buffalo milk, obtained from purebred demographicharacteristics of the respondents
Bulgarian Murrah buffaloes from Il lactation, such as age and gender. The second section
reared in the herd of the private farm in(questions 3 to 8) is related to the dietary habits
Dimitrievo village. Milk samples were and preferences of the respondents regarding
obtained in the morning and the evening,dairy products- milk consumption; type of
proportionally to the milk yield, according to milk consumed (fresh, sour, both types
rules for milk sampling. source of the consumed milk (store, farm, own
Starter cultures A starter culture, containing home production); time of day to consume
Streptococcus thermophilasndLactobacillus  milk (morning, evening, at other times); liking
delbrueckii ssp. bulgaricus(Lactina 17, milk with added fruit and/or flavourings;
Bankya, Sofia, Bulgaria) ready for direct vat preferences regarding additives in milk
inoculation were used for yoghurt preparation.(chocolate, strawberry, aronia, ottelditives,
The buffal 00s y 0 g h u not additives)s Thepthiré@ seaioneol quedtiohs
laboratory conditions. (numbered 9 to 12) examines the visual
Yoghurt preparation The milk was perception of the product by consumers prior
pasteurized (95Au/ 30 totastimg)based onocoldue texture, unifofnditA ¢ |
and inoculéed with 1.5% yoghurt culture and externally noticeable defects. The fourth
consisting of Lactobacillus delbrueckii ssp. section (questiond3 to 15) ascertains the
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consumer's perception of the product aftetaste shows that the majority of them, 88.46%,
tasting in terms of its aroma, texture and tasteike such additives.

The last part of the survey (questions 16 to 19)

establishes the general assessment of theable 1. Demographic profile and habitsr milk
developed dairy product with additivekking consumption* of the participants in the survey

. . . Respondents® Count Percentage
by consumers (on a fiveoint Likert scale); Demﬂgraphics ’
interest in purchasing the product; product | Age (vears)

. T . 1) 1924 20 76.9
flaws according to individual taste; type of 53560 6 231
flavoured product (with 3% or 5% aronia juice [ Gender
1) Male 11 42.3
added) i 2) Female 15 57.7
Statistical analysis Milk consumption
For statistical analysis, SPSS was performed| L) Pasteurized milk 3 11.54
. . 2) Yoghurt 9 34.6
on five batches. The obtained data were 3)Both types 12 53.8
subjected to statistical processing (IBM SPSS forﬂrcekof the milk consumed - o
Inc., 2019, SPSS Reference Guide 26 SPSS 3 an . e
Chicago, USA). The investigated parameters | 3) Homemade 1 3.84
were subjected to descriptive analysis ZLMore thanone L4 15.38
i . i aytime of milk consumption
(frequency distribution), Studenttést and 1) Morning 11 42.31
Chi-square analysis. A twsided p<0.05 was |2 Evening 3 11.54
. L i 0 3) Other time of the day 8 30.77
considered significant (Cl 95%). 4) More tharone 2 15 38
Liking of added flavours to milk products
RESULTS AND DISCUSSIONS 210 # Lt
Preferences for flavours in milk products
The demographic profile of the respondents is gcs*lf:x{f‘:ry g -
presented in Table 1. 3) Aronia 2 7.69
Age variations are presented in two groups, ﬁ;ggggﬂ'p?;ﬁ”m“& 6 23.08
with the majority of respondents fallinigto 5) More than one 7 56.00
the group under 24 vyears old (76.9%), | 6)No added flavours 2 7.69
i tudent New product tasted
representing students. _ o 1)With 3% added aronia 14 53.8%
There is no drastic difference in the distribution [2)with 5 % added aronia 12 46.2%
by gender, with women making up 57.7% and*Values may not total 100% for each variable because
men- 42.3% of nonresponders and rounding of values

The habits of the respondents related to thgOurceAUIthOIrS research.

consumption of milk in their countrgre of The main flavours preferred by the respondents

interest, as more than half of them, 53.8% -
: " e . - were strawberry (30.77%), berries (23.08%),
include in their diet both pasteurized milk andaronia (7.69%) or several different flavours

yoghurt,. as the main source of dairy prcc))ductsfrom those mentioned (26.92%). The share of
on their table are shops (76'92. /0 Ofrespondents who do not like additives to milk
respondents), and for feV\g of themdirect ;o qianificant- 7.69%. Thes results show
s;galg; from a farm (3.84%) oromemade that yoghurt consumption is, on the one hand,
(3.84%). . . factor influenced by age and gender, and on
The respondents mainly consume pasteurlzea]e other, it depends on consumer habits

milk or yoghurt in the morning (42.31% of

source of supply and presence of supplement).
respondents_), "%‘Sma”erSh?‘re of th_em (11_54cy( ur findings F;F;ey in Iir?e with those f%%nd by)
consume m'olk in the evening, Wh"‘? almost aallen (2012) onCanadian yoghurt consumer
fjh]l][d (3?;[.77 A))dlr_]clu?he r(;mlk in their diet at preferencegl]. Similar to our findings Kumari

Iierent imes dring the 'ay. et al. (2020) pointed out the demand for new

The Survey of consumers personal pref?rencef?avours and healthy products with reduced
_regargllngt _the.lk m%usmﬂ Of. additional dsugar content expressed by dairy consumers
INgredients in milk with a change in aroma an [33]. The preferences for added fruit contents

to yoghurt could be indirectly explained by the
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conscious choice of fruit sweetness to replacdable 2. Relationship between the demographic profile
sugar due to heslth concams o5 added sucroff g 1S e Tspen o o e oo
ECZ) Lmlk 'WaS| fgggglys;? Increase caries rISk Colour perception of the milk product vision
ohoori et al. :

None of the sour milks offered for tasting has &
negative rating for unpleasant taste. Mosl
tasters found that the taste of both yoghur
variants with 3 and 5% addition of aronia juice

was pleasant.actobacillus bulgaricuplays a  [oe [""{"™"

major role in the development of the 3060 [0%]| 0% [11.59 0% |3.8%] 0% | 7.7%[23.1%
ears

organoleptic properties of yOQhurMértY' Total |7.74100%19.2%442.3%11.5%43.8% 7.7% [L00%
Teysset et al. 200Q33]. In fact, according to Type of milk consumed
Tamime and Robinson (1999)46] and  |Mik [7.7% 0%[3.8%| 0% | 0% | 0% | 0% [11.5%31.820.00]
Sudheer et al. (2006)45], the lactic acid |Yoghurt 0% 0% [15.4%7.7%| 3.8%] 0% | 7.7%[34.6
roduced during yoghurt preparation helps tggoth |0%[7.7% 0% [34.6% 7.7%[3.8% 0% [53.8%
p g yog prep p
break down the casein micelles, resulting in theTotal [7.7%7.7919.29442.3%11.5%3.8% 7.7% [L00%
formatlon_ qf a ge.l, .glvmgthe yoghu_rt a Daytime of milk consumption
characteristic and distinct flavour, contributing [Mormingd 0% 3894 7.79%[19.2411.5% 0% | 0% [2.3%{34.54{0.01]
to the flavour and aroma of the yoghurt. Evening 0%| 0% |3.8%| 0% | 0% | 0% | 7.7% [L1.59
Examining _ the _relationship bg:-tween_ theotrler =790 0% [7.79615.290 0% 1 0% | 0% Bo.89
demographic profile and the eating habits oftime
. N More | 0%3.8% 0% |7.7%| 0% (3.899 0% [15.49
the respondents and their visual andwmanon
1 1 1 answer
OrganOIepFIC perceptlons OfdhdevelopEd mllk Total [7.79%7.79919.2%42.3%11.5%3.8%4 7.7% (100%
product with added aronia juice through the ATherS .
chi-square analysis, it turns out that for 6 out of>°Urce: Authorsresearch.

a 'got_al of 7 __studied c_harac_ter_istics, aPerception of the vision of the product before
statistically significant relationship is found tasting is strongly negatively influenced by the
(p<0.05)_. . o age of the respondents (#6.7255, p= 0.008),

Colour is an important characteristic in the ;¢ the colour of the product before tasting is

selection of yoghurimilk products, it reflects .
’ erceived as pleasant by people of a younger
the degree of consumer preference (Pathare e P y peop young

al. 2013; Reshmi et al. 2012; Chye et al. 2012 . .
i .’ ender differences also influence personal
[39, 41, 8]. The data analysis shows that ther erceptions, with female respondents finding

s a strong relationship between the visua he colour of the offered product with added
perception of the colo of the product and the

aronia juyice as attractive (%2 ]=6.5133, .
age o0 f the responde rb1:0§000) aﬁdzafter_t&z%g é‘e cgbing it tfasTe6 '
Crammer's V=0.772; p=0.017), the type ofaS sweet (t[26]= -4.5233:_ p=0.00). A
i | k Sor 57‘3’32@_‘3 oofy t neé{bﬁs icSll sigrﬁféa]nt'di%fe?eﬁc;e is Asb ound

rammer S V=0.U.76z, p=U. ), as we ABSin the group of respondents who main
the time of day when s

I
- e . ~ N cohstinfe YoghtirPahdittb B fho fhd theékcoldur® 2
=34.543, dfi=18;, Cramers V=0.665 ¢ o product attractive (t[26]=2.8587;

|Io:O._01_|1) (Table 2). vsis in oth 4iesP=0-006) and its taste as sweet ({[26}-756;
n similar sensory analysis in other stu Ies’p:0.008). There is aimilar relationship

(Feknous et al. 2021)6] it was found that the between the investigated indicators of

flavoured yoghurts did not receive negativeattractive colour (t[26]=3.0664; p=0.004) and

rating as to an unpleasant colour; althougkgweet taste (t[26]=3.0071; p=0.004) and

some of our resp_ondents perceiyed the COIOLﬁrespondents who have a habit of consuming
of the product with added aronia content a

. : o ilk in the evening.
ulrll)pleasant, their share was quite low (3.8% Ok aroma indicator of the dairy product
all).

offered for tasting also turns out to be
significantly influenced by some of the

Total| Chi-
Squar

Age Sig.

Attractive
Dark
Light pink/purpe
Pleasant
Unpleasant
Nonanswered

Specific colour

~

%i42.3% 7.7%|3.8%9 0% [76.99415.4840.017
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respondents' personal characteristics such dexture of the product as stated by Sansawat et
the type of mi | kK t hea. (2082) B13].mEhadare 2et al.l £010)5 1 ;
df=4; Crammer's V=0.520; p=0.007) with a recommended some functional milk products
strong negative correlation showing, that thosesubjected to foodo-food fortification with
who mainly consume cow's yoghurt find the plant and fruit derivate to be sensory evaluated
aroma of the offered product pleasant (r= at different rates of added fortifying
0.8783, p=0.000) (Table 3). ingredientd7].

Such sensory analyses found that consumers
Table 3. Sensor perception of the aroma of the newhattributed higher scores for texture, aroma and
developed  buffalo yoghurt with aronia and its co|oyr to flavowed yoghurt with highest values
connection to the consumers” preferrecetgp milk of added components of plant origin (Wairimu

Type of Aroma perception of the tasted milk product -

milk Unable o chi | Sig et al. 2022]49]. Focused especially on buffalo

consume Pleasan | Specifi determin square . . . .

‘ t c e Total yoghurt with incorporated bioactive plant

Mik 38 | T7H | 0% 1L9% | 1405 | 0.00 derived substances Dhawi et al. (20203]

Yoghurt 27.0% 0% 7.7% 34.6% . .

- 5o 55— o% 5 found that at the final stage of tasting the

Total 808% | 115% | 7.7% 1000 various buffalo yoghurt samples retained high
%

acceptability. On the contrary, we found
significant differences in the preferences for

The ttest also confirmed a statistically OUr New product in favor of the samples with
significant difference between the lower concentration of fruit content (3% aronia

classification of the aroma as pleasant and thi/ic€ included) and the comsiers” perception
group of cow's milk yoghunpreferers ({[26]= of texture with separated whey (t[26]£2.876;

4.0407; p=0.000) and those who tastedring ~ P=0.000), sweet taste  (i[26]=4.665;
product with 3% aronia addition (t[25]= P=0-000), and overall liking (t[26]=11,738;
7.7161; p=0.000). p=0.000).

Our observations are consistent with the study "€ high levels of texture parameters for the
of Galeboe et al. (201§17] who found that uffalo yoghurts could be related to the higher

inclusion of fruit content improved the aroma [€V€IS_of protein and total solids in buffalo
of yoghurt of different from cows dairy milk. Firmer and more consistent, viscous and

animals whose rik usually has specific aroma Conesive yoghurts are more accepted by

and flavour and lower consumers' acceptanceSONSUMers, and hence, are considered to have
igh textural quality (Patrignani et al. 2006)

Taste and texture are the most importan{1 -
qualities of yoghurt for consumer acceptancel40l- Positive effect on the text of buffalo

Many factors affect the flavour and texture ofYo9hurt was attributed also to added
yoghurt, such as starter incubation iNgredients in different concentration (3% and

temperatue, process conditions, and different %) 1€ading to creamy moufeel and a
milk components used in production (Madoralomogenous good texture as described by

Source: Authors™ research.

et al. 2016)34]. Huang et al. (2020p4].

Consumers' perception of the texture of the

tested product with added aronia flavour was Texture perception of the tasted milk product
strongly influenced by their personal 73.1%

characteristics (Figure 1). tirns out that the

perception of the texture of the product differs

significantly between consumers, with a 11.5% 0

significant difference in the group of women se% 3% '

(t[26]: -134538, p:OOOO) and those who Soft Smooth Granular With Mote than one
consume yoghurt (t{26]=11.1209; p=0.000). Spaed  answer
p=0.000). : . :

The aceptance of yoghurt based on its high;gdha.rtRespondents texture perception of theethst
quality of texture could be enhanced by addingsourceAuthors® research.

specific fruit content which affects good
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Comparing the offered yoghurt with added Table 50verall acceptance of the tasted buffalo yoghurt
aronia with the ideal dairy product according tobased on the respondents” preferences for added flavours

their personal preferences, consumers foun O"era”C°”S“mr§j|‘fp‘:§;fi$“°“ of the taste
certain disadvantages, and their perception|preferenc Like [Neithg Not Chi [Sig.
were moderately related to the type of milk| efor [Pt Lie Vgry ke answerd P

t hey usual |l y ¢ ond&si2me|favours much dislike

’ Strawberr{ 0% | 15.4|11.53.8%| 0% [30.8% 4 | 1

specifically T the consumption of yoghurt % | o
(t[26]=-2.2496, p=0.003) (Table 4). Aronia | 0% | 0% |7.7%| 0% | 0% | 7.7%
Other | 0% |7.7%| 0% [15.4% 0% |23.1%

. . . . | flavours
Table 4. Respondents’ eating habits and theirfyoetharl 3.8% 1150 0% (1159 0% 126.8%

perceptions of the disadvantages of the tasted buffall one %
oghurt with aronia flavour No added 0% [3.8%| 0% | 3.8%| 0% |7.7%
Type  of Consumer’s perception of the product disadvantige flavours
milk i _ Chi [Sig. Total |3.8%|38.5]19.2(34.6% 3.8% |100.0
consumed| 8905 |82| H28|5 fotal |squard % | % %
g0 d=z38|12 6| d>e|z . a A 2 2
Milk 0% [0% [7.7%[0% [3.8%0% 0% [11.5% [21.2750.04] Source:Authors research.
Yoghurt [3.8%40% [11.5%11.5%0% [7.7% [0% [34.6%
Both (0% |3.8%3.8%[7.7% 0% [30.8%7.79453.8% Data analysis found that there was a moderate
Total 3.8%3.8%23.1%19.2%3.8%438.5%7.7%100.09 ) . .
Liking of milk with added flavours negative correlation between Type of dairy

ves 0% 58925 LS 208098 S 8840260000008 products consumed and Intention to purchase
Total __[3.8%3.8%23.1%19.2%3.8%38.5%7.7%100.07 the tasted product (r6.6299, p= 0.028), with
SourceAuthors’ research. respondents who consume more yoghurt being

more likely to buy the tasted quiuct if it is
The dependence of this indicator on the generalvailable on the market. This purchase
attitude of the respondents towards milk withintention could be linked to the increased
addi tives i s extr emedetianddor furktibtal ydgifulds by=cdrBumer0 O ;
df=6; Cr ammer ' s V=1. 000 jas stated by DAaW) et al. TPOAMB] who
precisely the group of respondents who like thestudied the characteristics of buffalo yoghurt
additional flavours (t[26]=5.9697; p=0.000). fortified with bioactive components of plant
As visible from Table 4 the level of sweetnessorigin. Earlier studies on buffalo milk products
of the product is an important factor fora| so i ndi cated that the T
consumers’  perceptions  which  foundlevel of Product Knowledge is, the higher their
corfirmation in the study of Johansen et al.|ntention is to buy these products (Cazacua et
(2010) [&] who stated that sweetness ofal. 2014) [6]. Still, consumer purchasing
flavoured yoghurt impacted the productpreference was found to be positively affected
acceptance. Moreover, less sweet and plaipy the availability of the dairy products in
yoghurts were rated as least preferred afteferms of convenience (Bahety et al. 20@3})
taste by Dias et al. (2020)4L Thestatistical dependencies found in this study
The final asessment of the participants in thepetween demographic variables, sensory
study after a visual and organoleptic perceptions, and purchasingentions can be
examination of the offered product is based orfurther explained with regard to the consumer
various factors, of which their personal pehavior theory. Based on the theory of
preferences regarding the types of addeglanned behavior, sensory experiences are
flavours are statisgtgemd!tyo shOhuéhé@ntonkar
=44.764; @&20; Crammer's V=0.656; a product, which in turn leads to modification
p=0.001) (Table 5). A statistically significant of purchase intertihs and behaviors (Késter,
relationship was found between the gender 0£009) [32]. The strong relationship between
the respondents and the evaluation of the tasteghe, milk consumption habits, and visual

product, with women stating that they likedp er cept i on of product C
yoghurt with added aronia (t[26]=12.2022; p=0.017) supports thergumenthat consumer
p=0.000). evaluation processes are not entirely objective

but they ae also formed by personal
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experiences and contextual expectations (Hsinterpretation of data; in the iing of the

& Kao, 2001; Gullo et al., 2019) [22, 19]. manuscript; or in the decision to publish the
Similarly, the statistical results linking gender results.

and habitual milk consumption patterns with Funding: This research was funded by the
perceptions of aroma and texture of the buffaldBulgarian Ministry of Education and Science
yoghurt with aronia, indicate thatthese specifitcunder t heNati onal Resear
sensory attributes serve as keyaluation Foods for Strong Bideconomy and Quality of
criteria that activate respondents’ reactiond i f e 0, by PQW#bBYV7A108.2018
towards product acceptance (Bolini et al.,

2025) [5]. The observed correlation betweenREFERENCES
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Abstract

The reliance of Nigerian smallholder farmers on a narrow range of crops has heightened their vulnerability to food
insecurity. This study investigated how craliversification influences the food security status of casbagad

farming households in Ogun State. Using a ratige sampling approach, 240 cass#esed farmers were selected

across the ljebu Ode and Abeokuta ADP zoiesnary data on soci@conomi characteristics, level of crop
diversification, and household food consumption were collected through assaotured questionnaireThe

analysis of data was carried out using descriptive statistics, the Herfittiedthman Index (HHI), thé&ostei

Greeli Thorbecke (FGT) Index, and a logit regression model. The results showegBiB%d of the farmers were

male, 90.0% married, and 40.0% had secondary education, with an average age of 50 years, 21 years of farming
experience, 1.7 hectares of fidand, and a household size of five persons. More than half (52.5%) had access to
credit, 75.0% belonged to cooperative associations, and 85.0% accessed extension services. HHI results reveal that
60.0% of farmers were highly diversified, with an averadg#l hdex of 0.099. FGT results reveal that 83.8% of
households were food insecure, while 16.2% were food secure. Logit regression results showed that household size
(b-0=256, p<0.05), crop diversificati .63, pg0Ml)significanBye 5, p
influenced household food security. The study concluded that crop diversification alone did not ensure food security
and recommended credit support, extension training on crop combinations, and family planning to enhance food
security.

Key words crop diversification, food security, Logit regression and casdmsed farming, Nigeria

INTRODUCTION According to the World Food Summit of 1996,
food security is achieved when all people, at all
Agriculture remains amesoarenblg ts bbtaim @adequéte, Bafegand | a
economy, supporting the livelihoods of nearlynutritious food tlat satisfies their dietary
70% ofthe population and contributing about requirements and supports an active and
24% to the national gross domestic produchealthy lifestyleYet, this remains a challenge
[34]. Among staple crops, cassawdapihot for rural households in Nigeria, where
esculentais of strategic importance. Nigeria is inadequate access to agricultural inputs, poor
the largest producer globally, with an annualinfrastructure, climate variability, and market
output exceeding 60 million metrions [15]. instablity persist [30]. In cassavproducing
Cassava provides a vital source ofregions such as Ogun State, many households
carbohydrates and income for millions of depend heavily on morneropping. This
households and serves as the basis for widelyeliance on a single crop exposes farmers to
consumed food products such as garri, fufuproduction and market risks, undermines
and starch. Despite its economic andincome stability, and restricts dietary diveysit
nutritional significance, cassalmsed faming  Crop diversification has been increasingly
households in Nigeria, particularly in Ogun recognized as a viable pathway to enhance
State, remain vulnerable to food insecurity [8].food security. By cultivating a variety of crops,
farming households can spread production
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risks, improve soil health, control pests andDevelopment Programme (OGADEP) divides
diseases, and stabilize househdncome. the state into fouranes: Abeokuta, ljeb@de,
Diversification also contributes to dietary llaro, and Ikenne. Ogun State was purposively
diversity, thereby addressing both theselected for the study because of its
availability and utilization dimensions of food prominence in cassava cultivation and its
security as affirmed [19] in Malawi. Empirical contribution to national food supply [10].
studies have demonstrated that diversificatiorData Collection

strengthens houselibtesilience to shocks and Primary data were obtained using a semi
positively influences food security outcomes asstructured questionnaire. Information was
specified [3] in Benin, [18] in Zimbabwe, [11] gathered on household so&oonomic and

in Ghana, [20] in Bangladesh and [22] infarm characteristics, as well as institutional
Cameroon. factors influencing crop diversification.
In spite of its recognized potential, there is stillHousehold characteristics included age,
limited evidence on how cropiwrsification gender, marital status, household size,
contributes to improving food security amongeducatim, and farming experience. Farm
cassavdased farming households in Nigeria.characteristics included farm size and
This research seeks to fill that gap by assessingroduction output. Institutional factors covered
the effects of crop diversification on the food access to extension services, credit, and
security status of cassabased farming cooperative membership. Data were also
householdsn Ogun State. The study provides collected on thequantity and prices of food
empirical insights that can guide policy items purtiased by farmers.

interventions aimed at reducing food insecuritySampling Procedure

in rural areas and supports the realization of th@he study adopted a mukltage sampling
Sustainable Development Goals, particularlyapproach in selecting respondents. In the first
those centred on eradicating hunger andtage, two zones of OGADEP, Abeokuta and
poverty through sustainable agricultural ljebu Ode, were purposively chosen because of

development. their high concentration of cassdaamers. At
the next stage, three blocks were randomly

MATERIALS AND METHODS selected from each zone, which were llugun,
Opeji, llewo, Isoyin, Ala, and ljebu Igbo. This

Study Area was followed by the random selection of four

The study was conducted in Ogun Statecircles from every block, giving a total of 24

Ni geria, which | ies bieléswetheihal btagé, P40 vadsava farthés3 0 Nj
and 4A30Nj N and | on g ivérel stopcttionatd draMjn from ahe @ircl@sA 3 0 Nj

E, and comprises 20 Local Governmé@n¢as. based on the number of cassava farmers in
The stateis located in the humid tropical each.

lowland zone and experiences two distinctAnalytical Techniques

seasons. The dry season lasts from NovembéJescriptive statistics, including frequencies,
to February, while the rainy season covers th@ercentages, means and standard deviations,
remaining months of the yeaknnual rainfall  were employed to psent a summary of the
ranges between 1,200 mm the north and socioeconomic characteristics of the farmers.
1,470 mm in the south, while temperaturesHerfindahl Hirschman Index (HHI)

vary from 23°C in July to 32°C in February. The Herfindahl index (HH) measures crop
Vegetation cover includes derived savannah iconcentration as the sum of the squares of the
the north, rainforest in the central zone, andacreage or revenue proportion of each crop in
mangrove swamp in the south. The state coverge total cropped ageor revenue [4]:

16,762 square lameters, shares borders with z— yi

the Republic of Benin, Lagos, Ondo, and OyoPa = Z{ Yoo o (2)

States, and had a population of 3,751,140

according to [21]. For agricultural where:Yj= area/revenue share occupied by the
administration, the Ogun State Agricultural jth crop in total area/total revenue Y. J = total
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number of crops, that is, when maximumHousehold Expenditure, and PL = Food
diversification occurs. The index ranges frominsecurity Line.

0O (specialization) to 1 (complete Logit Regression Model

diversification). Avalue above zero indicates To identify the determinants of household food
diversification. security,a binary logit regression model was
FosterGreerThorbecke (FGT) Index applied, following the approach of [32]. The
This study employed per capita householdmodel is expressed as:

expenditure as an indicator of welfare and as

the basis for establishing the insecurity line.F; = f, + X, + (X, ... + (X, + & ...(6)
The FosteiGreerThorbecke (FGT) index vga

applied to measure the levels of insecuritywhere: Fi = food security status of the ith
among the respondents, in line with thehousehold, taking the value of 1 if food secure
approaches of [16] and [17]. The index isand O if food insecure; X1 = age of the

generally expressed as: household head @asured in years; X2 =

PeE — TCE (3) gender of the household head, coded as 1 for
HESs &~ male and O for female; X3 = level of education

where: PU = FGT | nde xmeasuree¢ byetheOnumber Rof y@arsl spentnin =

total number of respondents which refers to theschool; X4 = marital status of the household

farm houseblds sampled; q = number of head, coded as 1 if married and 0 otherwise; X5
respondents whose expenditure falls below the houséold size, expressed as the total number
insecurity line, that is, the insecure householdsof individuals living together; X6 = farming

z = insecurity line; yi = per capita householdexperience in years; X7 = access to credit,
expenditure of the -i tcbdedas $ foohoubehoids with access ahd & n
negative parameter that capturesdiegree of otherwise; X8 = extension agent contact
insecurity aversion. measured by the number of visits; X9 =
Construction of the Food Insecurity Line menbership of a cooperative association,

The food insecurity line is defined as thecoded as 1 for members and 0 otherwise; X10
minimum per capita expenditure below which= cr op di versi fication i
a household is regarded as food insecure. IThe dependent variable was binary, coded as 1

line with previous studies, per capitaif a household was food secure and O
expenditurewas chosen instead of income otherwise. The probability that a houskhis
because it provides a more reliable and stablfbod secure is expressed as:

measure over time [17]. For this study, the food et

insecurity line was established at two thirds of? (F; = 1) = 13 ez

the mean per capita household expenditure

(MPCHE) in the study area. Householdghwi 10

per capita expenditure below this benchmarkv#ere Z: = Fo + Zlﬁf"*’f e (B

were considered food insecure, whereas thos?he logit model was employed because it is
with values above the threshold were rega_rde%\ppropriate for binary dependent variables and
as food secure. The line was computed as:  ,¢fers consistent and efficient estimates of the

THHE probability of food security status as
MPCHE = ——m e v (4) influenced by household, farm aimdtitutional
2 characteristics.
PL = 2 X MPCHE ..........(5)

F,= B, + B X,+ BX,.. + B.X, + & ...(6) RESULTS AND DISCUSSIONS

non

where: PCE = Per Capita Expenditure, TCE = . . -
Total Consumption Expendite, HHS = Socioeconomic Characteristics of Cassava

Household Size. THHE = Total Household P@sed Farming Househol@ike findings on the

Expenditure, TNR = Total Number of sociceconomic characteristics of cassava
Respondent1s MPCHE = Mean Per Capitapased farming households are displayed in
’ Table 1.
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Table 1. Socieconomic characteristics of cassdased farming households

Variable Frequency Percentage Mean Standard deviation
Age

040 45 18.75 50 11.36
41-50 87 36.25
51-60 60 25.00
61-70 39 16.25
>70 9 3.75
Total 240 100.00
Gender

Female 87 36.25
Male 153 63.75
Total 240 100.00
Marital Status

Married 216 90.00
Single 6 2.50
Widow/Widower 18 7.50
Total 240 100.00
Household size (persons)

1-3 45 18.75 5 1.89
4-6 144 60.00
7-9 42 17.50
1012 9 3.75
Total 240 100.00
Educational level

No formal education 18 7.50
Primary 93 38.75
Secondary 96 40.00
Tertiary 33 13.75
Total 240 100.00
Farming experience (years)

1-10 51 21.25 21 12.10
11-20 78 32.50
21-30 57 23.75
31-40 42 17.50
>40 12 5.00
Total 240 100.00
Access to credit

No 114 47.50
Yes 126 52.50
Total 240 100.00
Farm size in acres

02 81 33.75 4.32 3.54
34 63 26.25
5-6 51 21.25
>6 45 18.75
Total 240 100.00
Access to extension agents

No 36 15.00
Yes 204 85.00
Total 240 100.00
Membership of cooperative society

No 60 25.00
Yes 180 75.00
Total 240 100.00

Source: Field survey data analysis, 2024.

The age distribution of respondents revealed his suggests that the average castmszed
that 36.25% were within 450 years, 25% farmer in Ogun State is still within the
between 50160 years, 20% above 60 years, andoroductive age bracket, though their
18.75% were 40 years or younger, with a meamproductivity may have begun to decline,
age of 50 (+11.36) years. potentially affecting diversification and food
security outcomes. This finding aligns with,[8
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[13], and [30], who emphasized that mostinvestment in diverse crops, equipment, and
cassava farmers in Southwest Nigeria are imnputs that support diversification and
their active years. The gender distributionefficiency, confirming [8] and [2]. Farm size
indicates male dominance (63.75%) compared@veraged 4.32 (£3.54) acres, with 33.75%
to females (36.25%), whicmay be attributed cultivatn g O2 acres andi 26.
to the demanding nature of activigiewvolved 4 acres, classifying most as smallholders (<2
in cassavdased farming. Although the ha). This limited scale likely constrains
dominance of male farmers aligns with earlierdiversification and food security, in line with
findings [27], [30], and [7], the relatively low [5] and [31]. Extension services were
participation of women could negatively affect accessible to 85% of respondents, facilitating
household food and nutrition security adoption of modern farming practices, which
considering their crucialrole in food strengthens diversification and further
provisioning. improves food security [13] and [35].
Marital status showed that 90% of the Cooperative membership was also high (75%),
respondents were married, 7.5% wereenhancing access to inputs, credit, training, and
widow/widowers, and only 2.5% were single. collective bargaining, thereby reinforgifiood
This impliesthat married farmers often have security and diversification outcomes [8], [2],
larger households, which can provide moreand [7].

labour for farming actities. Thissupports the Crop Diversification among Cassav@ased
findings of [7], [2], and [8]. Household size Farmers

averaged 5 persons, with 60% of household3able 2 presents the distribution of other crops
having 4 6 members, 18.75% with 3, 17.5% cultivated by cassavlased farmers alongside
with 719, and 3.75% with T2 members. cassava. The findings indicate that maize was
Larger households provide family labor forthe most common complementary crop,
cultivation, enalng diversification and cultivated by 55% of the respondents. A
ensuring food availability, though they also smaller proportion of farmers diversified into
increase consumption needs. This resultice (3.75%), yam (1.25%), potatoes (5.00%),
corroborates [2], [13], and [8], who observedand vegetables (2.50%). Furthermore, 15% of
that large farm households often utilize family the farmers reported cultivating other crops
labor to reduce costs and expand operations. such as plantain and pineapple, while 17.50%
In terms of education, 40% had secondaryof the respondents did not cultivate any crop
education, 38.75% primary, 13.75% tertiary,besides cassava, thereby practicing cassava
while only 7.5% had no formal education, monacropping. This result corroborates [29],
suggesting high literacy (92.5%) amongwho reported that arable crop farmers were
cassavébased farmers. Education improvesmore diversified in their croppg pattern.

the capacity to adopt new technologies,Level of Crop Diversification of Cassava
diversify crops,and manage farm resourcesBased Farmers

efficiently, consistent with [7] and [2]. Table 3 displays the findings on crop
Farming experience was also substantialdiversification as measured by the Herfindahl
averaging 21 (x12.10) years, with 32.5%Hirschman Index (HHI)The analysis shows
having 1120 years, 23.75% with 2B0 years, that 60.00% of farmers practiced high
21.25% with 110 years, 17.5% with 380 diversification, 22.50% rgaged in medium
years, and 5% withwe r 40 vy e ar sdvergficghian,r whigenl@.®0% exhibited low
Longterm farming experience enhancesdiversification. The mean HHI value of 0.099
knowledge, adoption of diversification indicates low crop concentration, which, when
strategies, and mentoring of younger farmersexpressed as a crop diversification index (CDi
thereby improving productivity and food = 17 0.099 = 0.901), reflects an average
security [7] and [8]. diversification level of about 90%. This
Resource access further shaped productiosuggests that the majority of cassava farmers
outcomes. More than half (52.5%) of the cultivated several crops in addition to cassava.
farmers had access to credit, enablingSuch high diversification enables farmers to
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mitigate production risks, maximize the use ofThese findings are consistent with $leoof
land, labor, and other inputs, and maintsail ~ [14], [29], and [28], who reported widespread
fertility. It also contributes to pest and diseaseadoption of diversified cropping systems
management, yield stability, and resilienceamong Nigerian smallholders. However, they
against market and climatic shocks, whilecontrast with [26], who observed that farmers
enhancing household food and nutritionin the North Central zone often specialize due
security through varied diets [19]. to agreclimatic limitatiors.

Table 2. Distribution of cassal@msed farmers according to crops grown besides cassava

Crops grown besides cassava Frequency Percentage
Maize 132 55.00
Rice 9 3.75
Yam 3 1.25
Potatoes 12 5.00
Vegetables 6 2.50
Other crops (plantain and pineapples) 36 15.00
No other crop (cassava only) 42 17.50
Total 240 100.00
Source: Field survey data analysis, 2024.
Table 3. Distribution of cassadmsed farmers according to their level of diversification (HHI)
Level of crop diversification Frequency Percentage
Low diversification/high concentration (>0.25) 42 17.50
Medium diversification/medium concentration (0:025) 54 22.50
High diversification/ low concentration (<0.15) 144 60.00
Total 240 100.00
Mean HHI 0.099
Standard deviation 0.107
Minimum 0.000
Maximum 0.407

Source: Field survey data analysis, 2024.

Food Security Estimates and Indices of welfare enhancing areas such as education,
CassavaBased Farming Households healthcare, and agricultural inputs.

Table 4 presents theosterGreerThorbecke Furthermore, the food security indices
(FGT) estimates of food security amongpresented in Table 4 offer a more detailed
cassavaased farming household&he results understanding of the distribution of food
reveal that the average monthly householdecurity among household3he headcount
food expenditure vat#o sindicates Shat, 88.8% of Tdsséhased
(¥17,443.98), while the average per capitafarming households experienced food
mont hly expendi t ub7 e inseaurdys whereag 06,3% vére classified as
(£3,991.88). The estimated food security line,food secure. The depth and severity indices
serving as the benchmark for categorizingwere 0.020 and 0.003 respectively, suggesting
househol ds, was 7 , ltBaBaltidbigh apaege propien pfshouseholdse r
month. These figures indicate that household$ell below the food security threshold, the
devote a substantial share of their income t@verage deficit was relatively modest and the
food, reflecting both the cenality of food in  intensity of food insecurity remained loWhis
household budgets and the prevailing high costuggests that most households experience
of food. While the relatively high per capita moderate rather than extreme food insecurity,
expenditure suggests reasonable access #@md that argeted interventions such as
food, the large proportion of income spentfinancial support, food subsidies, or
highlights household vulnerability, as it productivity enhancing programs could
constrains savingsand investments in other effectively lift many households above the
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food security thresholdThese results align insecurity among cassava farmers in rural areas
with the studies of [25] and [27], which of South West Nigeria.
similarly documented significant food

Table 4. FGT estimates and indices of food security among casaagd farming households

Variable Mean (  / n Std. Dev. Min Max
Food expenditure 51866.25 17443.98 23650 90600
Per capita food expenditure 10699.57 3991.877 5840 28800
Food expenditure line 7133.05 0.000 7133.05 7133.05
Headcount 0.837 0.370 0.000 1.000
Depth 0.020 0.048 0.000 0.181
Severity 0.003 0.007 0.000 0.033

Source: Field survey data analysis, 2024.

Food Security Status of Cassalmsed and limited access to profitable markets. In
Farming Households addition, diversification in many cases is
Table 5 presents the distribution of cassavapracticed on a small scale, which restricts the
based farming households according to theipotential to generate meaningfulrpluses and
food security status'hefindings indicate that additional household income. The limited
most (83.75%) of households were fooduptake of improved agricultural technologies
insecure, while only 16.25% were food secureand inputs further exacerbates these
This indicates that most households spenthallenges, leading to lower productivity and
below the monthly food expenditure line of reduced capacity to achieve sustainable food
7,133. 05, t he b e nc hssaunityk used to <classify
food insecurity. These results aligwith the findings of [23],
This high incidence of food insecurity who observed elevated levels of food
highlights the vulnerability of cassatamsed insecurity among farming households in North
households, even in the presence of crofentral Nigeria. They also support the
diversification strategies. The evidenceevidence presented by [1], [6], and [27], which
suggests that diversification alone may notsimilarly documented ongoing food insecurity
guarantee food security, particularly whereamong cassavaproducing households in
incomes from diversified crops are constrained Southwest Nigeria.
by low market prices, high production costs,

Table 5. Food Security Status of Casshaaed Farming Households

Food Security Status Frequency Percentage Cumulative Percentage
Food insecure 201 83.75 83.75

Food secure 39 16.25 100.00

Total 240 100.00

Source: Field survey data analysis, 2024.

Effects of Crop Diversification on Food The marginal effect of household size shows
Security Status of CassaMBased Farming that an additional household member reduces
Households the likelihood of food security by 0.029 units,
The results of the logistic regression analysismplying that larger households face greater
presented in Table 6 indicate that householgressure on available food resources. This
size, crop diversification, access to credit, ancbutcome aligns with previous findings [24],
marital status have a significant impact on thg25], [12], [1], [29], and [27], which
food security status of cassawased farming consistently reported that household size
households.The moel diagnostic statistics negtively affects food securityin contrast,
(LR chiz, Prob > chi?) confirm overall crop diversification has a positive and
goodness of fit and significance at the 1%statistically significant impact, with a one unit
level. increase leading to an improvement in
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household food security of 0.042 units. Thisdiversification practices and food security
finding implies that diversification promotes outcomes.
better dietary quality and supports miidnal  Marital status also had a positive effect, with
adequacy, consistent with the results reportetharried household heads recording a 0.007
by [18], [3], [19], [29], and [20]. unit increase in food security likelihood
Similarly, access to credit improves householdcompared to their unmarried counterparts. This
food security by 0.18 units, suggesting thatreflects the benefits of pooled resources,
credit availability provides the resourceshousehold labour, and a stronger prioritization
needed to diversify productipacquire inputs, of food security within married househsld
and stabilize income. This corroborates earlieiThe result supports [33] and [1], who observed
evidence [9], [1], [3], [25], and [19], that that marriage improves food security outcomes
financial inclusion enhances both through resource consolidation and
cooperative decisiemaking.

Table 6. Logistic regression estimate of effects of crop slifiestion on the food security status casshaaed
households

Variable Coef. Std. Err. z P>z dy/dx
Age 0.025 0.019 1.350 0.178 0.003
Level of education -0.051 0.043 -1.180 0.239 -0.006
Gender 0.389 0.470 0.830 0.408 0.045
Household size -0.256** 0.134 -1.910 0.056 -0.029
Number of extension visits 0.005 0.021 0.220 0.826 0.001
Crop diversification score 0.365*** 0.135 2.690 0.003 0.042
Membership of association -0.385 0.452 -0.850 0.395 -0.044
Access to credit 1.563*** 0.488 3.200 0.001 0.180
Marital status 0.064* 0.680 0.090 0.925 0.007
Farming experience 0.107 1.106 0.097 0.923 0.027
Constant -2.045 1.673 -1.220 0.222

Diagnostic statistics

LR chi? (10) 34.27***

Prob > chi 0.0002***

Pseudo R 0.1609

Log likelihood -89.3741

Source: Field survey data analysis, 2024

**x ** and * indicates significant at 1, 5 and 10% respectively.
CONCLUSIONS resulted in substantial improvements in
household food security. Factors such as low
This study investigated how crop crop market prices, high production costsd
diversification influences the food security the limited scope of diversification activities
status of households engaged in cassavaay contribute to this outcome.

production in Ogun State, Nigeria. The resultsThe logistic regression results further highlight
offer important insights into the factors the specific socioeconomic and institutional
affecting household food security within a factors shaping household food security.
systemthat is largely dependent on cassavaHousehold size was found to negalyve
cultivation. The analysis of food security influence food security, as each additional
indicated that most households, accounting fomember reduced the likelihood of being food
83.75%, spent less than the monthly foodsecure by 0.029 units, reflecting the pressure of
expenditure t hr e s h o todsumptiorf needs oii holiséi®ld tihéoine.
highlighting the widespread incidence of food contrast, crop diversification had a positive and
insearity among cassaviaased farmers. This significant impact, wh each additional unit
finding suggests that although these farmersssociated with a 0.042 unit increase in food
engage in crop diversification, it has notsecurity, highlighting its contribution to dietary
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variety and nutritional adequacy. Similarly, [2]Adeosun, D. R., Adegbite, D. A., Sanusi, R. A,
access to credit enhanced food security by 0.18vansina, S. O., 2022, Impact of credit on production

. . . _ efficiency: Evidence from cassava smallholder farmers
units, underscorlng the Importance of fing in Southwest, NigeriaAsian Journal of Advances in

incl_usion in supportir_lg investment in _diverseAgricu|tura| Regarch 18(2): 3547.

agricultural production, the adoption of [3]Adjimoti, G. O., Kwadzo, G. T., 2018, Crop
modern inputs, and the stabilization ofdiversification and household food security status:
household incomeMarital status contributed Evidence from rural Benin.Agriculture & Food

g . . Security 7(1), I 9.
positively, with married household heads[4]Ahmadzai, H., 2017, Crop diversification and

recording a 0.007 unit increase in dogecurity  technical efficiency in Afghanistan: Stochastic frontier
compared to unmarried counterparts,analysis. Agricultural Economics Research Review
underscoring the benefits of pooled resource§0(1), 79 89.

and collaborative household strategies. [5]'°gieh' P. C& 2014, AdOptiO”hou:‘gpro"eld Cassava

N Production and Processing Technadagin Delta State.
Qvera_”_’ the flndlngs SUgg?S_t that CrOpIndian Research Journal of Extension Education, 14 (1),
diversification, though beneficial, must be 53 33

complemented with supportive measureshs [6]Akerele, D., Adekunle, C. P., Sanusi, R. A., Alarima,
as improved access to credit, family planningC. 1., Aromolaran, A. K., 2016, Influence of urban
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markets to _unlock !ts full potential in achieving Agriculturge’ Food and Envimnmegtz(?,), 5662,
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. . - ._Agricultural Journagl50(1), 7081.
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through family planning awareness anddeterminants in cassabtased production in Ogun State,
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Abstract

This study investigates the numerous risks faced by small and rededrenterprises (SMES) in the agricultural

sector ofNorthwestern Romania. Based on a comprehensive survey, the research identifies key threats to operational
stability and profitability in agricultural businesses. The results indicates the probability of facing financial, climatic,
and marketelated risks highlighting the variety of challenges that SMEs has to manage. The assessment of these
risks underscores the need to implement effective risk management strategies and provides the foundation for
developing organizational processes focused on resilififeefindings also emphasize the need for proactive public
efforts to prepare measures to protect agricultural enterprises from a wide range of threats.

Key words resilience strategies, crisis management, adaptive capacity

INTRODUCTION with a limited number of enterprises equipped
to effectively compete in the market [13]. The
The significance of agriculture in the EU majority of the agricultural businesses in the
derives from the economy's dependence on itegion are smaibcale and famikoperated,
[3, 11, 17]. It creates jobs in rural areas,frequently reliant on conventional farming
protects biodiversity, improves food security techniqus. These firms generally lack access
and  significantly  aids environmental to modern technology, advanced equipment
sustainability [4]. Small and mediusized and researchriven methodologies. Relying
enterprises (SMEs) in this sector are essentialn outdated methods has a negative impact on
for promoting economic development in productivity, competitiveness and
emerging regions. They address critical issuegnvironmental resilience [21]. Moreover, the
such as unemployment, food insecurity,issues of fagmented land ownership and
inadequate income, and stdosdard nutrition.  inadequate  organizational  infrastructure
In countries like Romania, where agriculture isfurther exacerbate these difficulties.
essential for community webeing and The primary limitation of operating on plots
regional development, the impact of SMEs issmaller than 5 hectares restricts owners' ability
considerable due to agriculture's contributionto generate enough income and profit to invest
to resilience and economic growth [1].in modern technology. [2, 16]. Access to
Notably, Romania stals out within the EU as financial resources represents another critical
the nation with the highest number of barrier; rural communities frequently
agricultural holdings. As of 2020, the encounter challenges in obtaining credit,
European Union had a total of 9.1 million navigating EU funding programs, and securing
farms. Romania hosted just under one third okubsidies that could alleviate financial
these, with 31.8% of the EU's farms locatedconstaints [20]. In contrast, larger farms tend
within its borderg9]. to exhibit greater sustainability and
However, Romania's agricultural landscape issompetitiveness, highlighting the need for
characterized by significant land fragmentationstructural reforms to address the challenges
coupled with insufficient collaborative efforts inherent in this fragmented land structure. To
[19]. This fragmentation has resulted in apromote a more effective agricultural
dualistic agricultural structure predominantly landscape, it is essential to implement reforms
composed of smabcale subsistence farms, and increase investment in the agricultural
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sector, thereby enhancing both productivityln order to align with European Union
and market readiness [22]. The standards, there exists an urgent need to
competitiveness of Romania's agriculturalenhance agricultural efficiency and modernize
sector is closely intertwined with the nation'sfarming methodologies, thereby ensuring both
overall economic development. Significant competitiveness and food security [6] [14].
structural changes particularly in land Approximately 45% of Romania's population
ownership and agricultural practices have hadesides in rural areas, where agriculture
a profound impact on the agriculdh continues to be a crucial source of income for
landscape [18]. Furthermore, the several families [10], hence underscoring the
implementation of economic reforms, significant importance of farming in Romania's
alongside the repercussions of the economicountryside [12]. Nonethelesshet industry
crisis, has exacerbated regional disparitiespersists in confronting entrenched challenges
resulting in varying levels of agricultural that limit innovation and constrain its capacity
competitiveness across different areas [24]. for growth [7] [5]. The NortAWest region
Although small and mediwsized enterprises exemplifies these dynamics  strongly.
(SMESs) in the agricultural sector play a crucialApproximately 47.4% of the population
role in stimulating economic growth and resides in rural areas, whereriaglture is
addressing pressing challenges such asssential to local economies, contributing
unemployment and food security, they face aoughly 45.8% of rural income [23].
variety of significant obstacles that imged This study examines the risks confronting
their operational effectiveness. Empirical agricultural SMEs in Northwestern Romania,
research has identified several factorswith the objective of outlining measures for
contributing to the slow growth rates of Agri better governance and the develgmt of
SMEs, including limited access to financial more resilient businesses.
resources, inadequate levels of financial
inclusion, heightened competition, ifiscient ~ MATERIALS AND METHODS
capacity to adopt innovative technologies,
suboptimal data management practices, an8tudy Design
elevated transaction costs in relation to theifThis study adopted a  quantitative
operational scale. Furthermore, shortcomingsnethodology, utilizing a structured survey to
in  entrepreneurial  competencies  andassess the perceptions of risks and the interest
ineffective financial managemenpractices in developing various resilience strategies
exacerbate the difficulties faced by theseamong agcultural SMEs in NorthNVest
enterprises in achieving lortgrm  Romania. The questionnaire was carefully
sustainability [1], [8]. crafted to gather important information on risk
As governmental policies progressively management perspectives and practices.
transition from compensating agricultural Sample Selection
losses to promoting private market solutionsThe research concentrated on agricultural
for farmers, thex is an escalating necessity for SMEs located in the NortWest area of
the adoption of effective risk managementRomania, particularly in the counties of Cluj,
practices within agricultural operations [14]. Bihor, BistritaNasaud, Maramures, Satu
The risk management strategies implementedlare, and Salaj. The selection process initially
by agricultural producers frequently reflect utilized the ListaFirme.ro database, applying
their perceptions of potential hazards and thdilters for the agricultural sector (CAEN code
opportunities that are accessible to them [15]01) to identify relevant congmies. However,
In contexts characterized by uncertainty, thethe publicly available information on this
development of comprehensive  risk platform proved limited, particularly in terms
management capabilities is critical for of contact details.
preserving operational integrity and fulfilling To address this limitation, a more
strategic objectives [25]. comprehensive database was purchased from
the Client Solutions Group website
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(https://www.clientsolutions.rp/ [26], which  questions will facilitate a nuanced analysis of
included detailed information on 4,445 SMEsthe overarching themes of risk management
companies from the targeted area. Of thesegnd resilience withithe sector.

1,335 had email addresses, while the remaindddata analysis

were listed with phone numbers. Ema Data analysis utilized descriptive statistical

invitations to participate in the survey were methods to identify trends and patterns within
sent to all companies with available emailresponses, providing a comprehensive
addresses, resulting in 41 completed responsesnderstanding of prevailing attitudes and

To increase the response rate, 40 companiesrategies in risk management. This structured
were additionally contacted by phone,approachensured a thorough exploration of

generating 19 further completedregeys. In  challenges and resilience strategies among
total, 60 valid responses were collected foragricultural SMEs.

analysis. Participants were assured oftthical Considerations

confidentiality and encouraged to provide Ethical approval was obtained, and informed

honest and thoughtful answers. consent was secured from all participants.
The survey was structured around four keyConfidentiality and data privacy were
thematic areas: rigorously maintained throughout the study.

() Likelihood of encountering risks: Limitations

Participants were requested to evaluate th@he limited sample size may constrain the
probability of facing various specified risks, generalizability of results. Future research with
evaluated on a scale from 1 (extremelylarger sample sizes is recommended to further
unlikely) to 5 (very likely). This was designed validate these findings.

to quantify risk perceptions and identify the

most pressing threats. RESULTS AND DISCUSSIONS

(iExperience  with  crisis  situations:

Respondents were queried about theirlhis section presentshé findings obtained
experiences with crisis situations in the pasfrom the survey conducted among agricultural
five years, specifically whether they hadsmall and mediursized enterprises (SMEs)
encountered any crises and, if so, to categorizocated in NortAVest Romania regarding their
the types of risks faced. This aspect airted pPerceptions of risk and resilience strategies.
contextualize their individual experiences The survey was structured around four key
within the broader agricultural environment. thematic arest the likelihood of encountering
(i) Impact of crisis situations: Participants risks, experiences with crisis situations, the
estimated the percentage of total lossedinancial impact of these situations, and the
incurred due to crises as it relates to theiperceived resilience of the enterprises.

annual revenue during the yeair the crisis.  ()Likelihood of  encountering  risks:
This question aimed to ascertain the financiaParticipants evaluated the likelihood of facing
impact of risk events on their operations. various specified risks on a scale from 1 (very
(iv)Assessment of resilience: Finally, unlikely)to 5 (very likely). The distribution of
respondents were asked to evaluate theifisk perceptions across various contexts
enterprise's resilience in the face of risk,indicates that agricultural SMEs in Nortest
providing a rating from 1lto 5, where 1 Romania consider sewal risks, including
indicates the lowest level of resilience and 5climate change impacts, price fluctuations,
represents the highest. This component sougtifarket access challenges, and personnel
to gauge the perceived capacity of A§MEs  retention issues, as moderate to highly
to withstand and adapt to adverseprobable. This underscores an urgent need for
circumstances.The structured approach of comprehensive risk management strategies
dividing the questions intthese four topics tailored to their spefic operational realities.
allowed for a thorough exploration of the The prevalent perception of these risks
challenges and resilience strategies ohighlights a critical requirement for bolstering
agricultural SMEs. Data collected from theseresilience and adaptability ~within  the
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agricultural sector to safeguard it againstfor enterprises situated in highesk
uncertainties and  support  sustainablecategories ( Figd).

development (Fig.)1 (iv)Assessment of resilience:

(i) Experience with crisis situations:When  When asked to assess their own resilience,
asked about their experiences over the past five.7% of respondents considered their
years, 80% of respondents indicated that theypusinesses to beery resilient while 16.7%
had encountered a crisis situation (Fig. 2)rated themselves assilient In contrast, only
suggesting that exposure to at least ond.7% reportedno resilience and 13.3%
significant disruption is aommon occurrence indicaed very low resilience A significant
among agricultural SMEs in the region. Themajorityd 61.7%® characterized their
most frequently reported types of risk wereresilience asnoderate These findings suggest
market/price risk (78.8%) and production risk that although a small segment of agricultural
(76.9%), followed by financial risk (36.5%). In SMEs perceives itself as wqltepared to
addition, institutional risk& such as political manage  disruptions, most enterprises
or legishtive instabilityy were identified by acknowledgenly a moderate or limited ability
15.4% of respondents, while human/personato cope with adverse conditions. This self
risks (e.g., accidents, illness, divorce) wereassessment reflects a general awareness of
mentioned by 9.6%. This distribution structural or operational vulnerabilities and
highlights the predominance of operational anchighlights the need for tailored capaeity
marketrelated vulnerabilities, while also building initiatives. Strengthening internadk
drawing attention to less frequent but notablemanagement practices, increasing access to
contextual and personal challenges. Thesadvisory support, and promoting adaptive
findings  emphasize the need for strategies may be crucial to improving the

comprehensive risk management strategies ect or 0 s overall Theesi |l i e
that address both economic and seciofollowing figures offer a visual synthesis of the
institutional dimensions (Fig. 3). survey results, illustrating paipants'

(i) Impact of crisis situations: Participants perceptions of key risk categories, their

were asked to estimate the percentage of totaxperiences during crisis events, the financial

losses due to crisis situations relative to theiimpacts of those events, and their self

annual revenue. The data indicated that 38,3%valuations of resilience. These visualizations

of respondents reported losses of less than 10%im to support a clearer understanding of the

of their annual revenud6,7% of responddgs risk landscape confrdimg agricultural

indicated losses between 10% and 30%, andnterprises.

38,3% of respondents experienced losses ové&puestion 1:Please rate the likelihood of facing

30%. This distribution reveals a relatively one of the risks mentioned below {lvery

balanced segmentation between enterprisesnlikely, 5- very likely).

exhibiting lower financial exposure and thoseOptions:

reporting moderate to severe digtions. -Climate changénduced risks (erosion,

While a portion of agricultural SMEs appearsdecline in organic matter, salinization, loss of

to maintain a degree of financial resilience, thesoil biodiversity, landslides, desertification,

prevalence of medium and higipact losses flooding, etc.)

suggests that a considerable share remain3he fluctuating prices of raw materials

susceptible to crisi;xduced vulnerabilities. -The fluctuating prices of the products you sell

These findings uretscore the need for -Health issues affecting crops/animals

comprehensive resiliendmuilding policies, -Instability of agricultural policy

including the development of adaptive-Sudden changes in demand (sharp

financial instruments, risk forecasting tools, decrease/increase)

and targeted institutional support, particularly-Difficulties in marketing the production
-Difficulties in retaining personnel
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Perceived Likelihood of Agricultural Risk Factors (Likert Scale)

I
Difficulties in retaining personnel?
|
Difficulties in marketing the productionF

. . I
Sudden changes in demand (sharp decrease/mcr= .5
Instability of agricultural policy — 4
. ) . | [ | 3
Health issues affecting crops/anlma=
u2
Fluctuating prices of the products you selli ml

Fluctuating prices of raw materialga s

Climate change-induced risks (erosion, decline in orgafii€
matter, salinization, | o i——— o | biodiversity, | andsl

0 5 10 15 20 25 30 35
Fig. 1. Risk likelihood distribution
Source: Authorodés own creation based on the survey
Experience with Crisis Situations in the Past 5 Years Ques“on 2 Have you faced Crisis S|tuat|ons in
the last 5 years?
Did Not Face Crisis Options: Yes / No

Question 3 To which category do thesks
you have encountered belong?

Options:

-Production risk (the quantity and quality of
production have been affected by climatic
conditions / the use of fertilizers, etc.)
-Market/price risk (uncertainty of
prices/demand)

-Financial risk (loansfinancial obligations)
-Institutional risk (political / legislative

Faced Crisis

Fig. 2. Experience with crisis situations instability)
Source: Authoros own cr eaflinfan/persofd cisks n(adciientss illhesses,
results. divorce)

Categories of Risks Encountered by Agricultural SMEs

Market/Price Risk _|
(uncertainty in prices/demand) 41 (78.8%)
Production Risk _| o,
(quantity/quality issues) Rl 6+9%%)
Financial Risk _ )
(loansfinancial eblioation=) _ i
Institutional Risk _|
(political/legislative instability) - 81(15.43%)
Human/Personal Risk _|
(accidents, illness, divorce) - S
0 5 10 15 20 25 20 35 40
Number of Responses
Fig. 3. Categories of risks encountered
Source: Authoro6s owmeymrsulsati on based on the su
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Question 4:What percentage of your total common, especially those linked toarket

losses generated by crisis situations volatility and environmental changes. This
represented your annual revenue (in the year increased risk awareness highlights the
the crisis occurred)? necessity for tailored risk management
Options: frameworks that serve to the distinct

1 <10% operational realities of these organizations.

1 >10% =<30% The significant number of respondents

1 >30% indicating previous exposure to crisis
Question 5: situations emphasizes an urgent necessity for
To what extent dgou consider your creation and proposal of effective and flexible

enterprise to be resilient when exposed to riskCrisis response strategies. Although certain
situations? Please rate it on a scale from 1 to businesses demonstrate significant resilience,

5, where 1 represents the lowest level of the findings indicate ongoing vulrabilities
resilience and 5 represents the highest level. throughout the sector, implying that improved
Options: Likert scale from 1 to 5. institutional support and focused resource
allocation are crucial for enhancing adaptive
Impact of crisis situations on annual revenue capacities. o
- T o The assessment of resilience further

demonstrates that numerous SMEs perceive
themselves as inadeately prepared to deal

S0 with emerging risks. This finding underlines
38.3% the necessity of customized risk mitigation
methods, supported by efforts to develop a

46.7% culture of resilience through capacity building,
inter-organizational collaboration, and

strategic mvestment in situational awareness.
This study's findings suggest the creation of

robust support frameworks and legislative

Fig. 4. Impatof crisis situations on annual revenue measures  to gnhance the lae
e

Source: Authordés own creation,.has Q.n  t s urlye
results sustalnabllltiy and" reSillence " 5f agnculYura’(

SMEs in the context of being exposed to
environmentlh and economic uncertainties.
Future research should investigate sector
specific solutions and propose methodological
’8, ) approaches to enhance risk governance and
o crisis adaptation within this sector.
Implications
This study's results highlight the importare
its findings for stakeholders in the agriculture
sector, especially for broader interpretation and
practical application. A comprehensive
awareness of these consequences is crucial, as
m] 2 3 4 . - . . . . .
Fig. 5. Assessment of resilience they provide S|gr_1|f|cant |nS|ght.s for dlrec.tlng
Source: Authorodés own cre thl{r%rﬁsegré:g,g@_g Hp'ﬁ CrFeﬁlgn OJEpere y
results. projects, and contributing In eviderbase
policy making. By acknowledging the
The study results provide substantial insightotential findings and application of the study,
into the difficulties encountered by agricultural Stakeholders have more information to make
SMEs in Romania's NoritWest area. The informed decisions and execute initiatives that
study reveals that a significant percentage ofmprove sectoral resilience and sustainability.
respondents recognize various risks adhe results of this research yield several

<10% = 10%- <=30% ® >30%

Assessment of resilience

4. 7% 1. 2%

37, 61%
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implications, emphasizing the importance ofand mediurrsized firms (SMESs) to implement
tailored strategies and collaborative efforts toand prioritize resilient risk  mitigation
effectively address the unique challenges facedtrategies.

by agricultural enterprisesni NorthWest  Future research directions

Romania. This research provides a robust basis for future
Policy development research in agricultural risk management. By
The findings of this study highlight the providing an exhaustive framework and
necessity for policymakers to gain insight intoessential insights, it promotes deeper research
the current perceptions and practices of risknto the topic and motivates researchers to
management among agricultural SMEs. Suclexpand upon its conclusions. The work acts as
understanding can guide the formulatiof an inspiration for enhancing both tretical
targeted policies that directly address theand practical comprehension, facilitating the
specific challenges these enterprises encountecpntinual improvement of risk management
thereby promoting a more resilient agriculturalstrategies in the agriculture sector.

sector. It is essential for policymakers toEvaluation of policy impact

prioritize the development of frameworks thatPolicymakers are encouraged to implement
support effective sk management strategies, systematic methods for evaluating the long
tailored to the unique conditions of the localterm succss of risk management programs.
agricultural landscape. Ongoing assessment can produce practical
Capacity building input, facilitating prompt adjustments and
There exists a distinct requirement forensuring that policies stay aligned with the
capacitybuilding initiatives designed to changing requirements of the agricultural
educate agricultural entrepreneurs on besindustry.

practices in rie management. Training

programs that emphasize risk assessmen€ONCLUSIONS

effective communication with stakeholders,

and crisis management can enhance th&his study provides criticahsights into the
competencies of SMEs, enabling them torisk perceptions and resilience strategies of
respond more adeptly to potential threats. agricultural SMEs in Nort#West Romania.
Collaboration with agriculttal groups and The findings reveal that a significant
educational institutions can facilitate the proportion of respondents recognize various
creation of workshops and resources thatisks, particularly those associated with market
advance this purpose. fluctuations and timpacts of climate change.
Enhanced stakeholder collaboration This heightened awareness underscores an
These findings highlight the necessity ofurgent necessity for the development of
establishing collaborative initiatives acrosseffective risk management frameworks that are
different government departments, businessspecifically tailored to the unique challenges
associations, and financial institutions. Tofaced by these enterprises.

improve risk management strategies and offeFurthermore, the substaalt incidence of
vital support to agricultural small and medium reported crisis experiences highlights the
sized firms (SMEs) facing complex challenges,pressing need for comprehensive crisis
it is possible to build collaborative medrks to  management strategies. While many SMEs
promote the exchange of knowledge andexhibit a degree of resilience, the data also
resources. indicates vulnerabilities within a subset of
Awareness raising these enterprises, suggesti that enhanced
Developing a culture of risk awareness issupport and resources are essential for
crucial. This research serves as a catalyst fastrengthening their adaptive capacity. The
information dissemination by providing insight prevalent setassessment of resilience reveals
on potential threats and the advantages dfhat a considerable majority of respondents feel
proactive risk management. By raisinginadequately equipped to confront forthcoming
awareness, stakeholders can encourage smahallenges. Mis finding emphasizes the
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importance of fostering a culture of resilience[1]Barducz, E.A., Jitea, M., 2024, Risk management at
through targeted training initiatives and the level of Romanian small and medium sized

. agricultural businessa systematic literature review,
collaborative efforts among stakeholders. Scientific Papers Series Management, Economic

The results of this study have notablegngineering in Agriculture and Rural Development, 24
implications for policymakers, who need to (4):83-94.

cultivate a sopisticated comprehension of [ 2] Bobeict, M., Arghiroiu, G.
current risk management techniques insidétSsessing Romaniads food secu

. . . . comparative analysis with regional peers. Scientific
agricultural SMEs. ~ This understanding is Papers Series Management, Economic Engineering in

crucial for developing targeted policies thatagriculture & Rural Development, 23(4):9802.

tackle the specific issues faced by these firmg_3]Burja, C., Burja ,V., 2016, Farms size and efficiency
so promoting a more resilient and sustainabl@f the production factors in Romanian agriculture,
agiicultural industry. Ekonomika Poljoprivrede, 63(2):36374.

. . .. [4]Burja, V., TamasSzora, A., Dobra, I. B., 2020, Land
There is an urgent necessity for CapamltyConcentration, Land Grabbing and Sustainable

building efforts that provide agricultural peyelopment of Agriculture in Romania, Sustainability,
entrepreneurs with the tools and knowledgei2(5), 2137

essential for efficient risk management.[5]Ciocan, H.N., Batrina, S.L., Balta, I., Moraru, P.I,
Training programs focused on essentiaSacaléanu, D.., Borron, A., 2024A proposed

. . agricultural extension model for Romania: leveraging
competenue’is such as risk assessment, universitiesé aeoseficentar t o cr

strategic planning, and stakeholderimpactful knowledge transfer system inspired by the US
engagemeidt can enable SMEs to respond model,Scientific Papers Series Management, Economic
more effectively to new challenges. Engineering in Agriculture and Rural Development, 24
The study emphasizes the importance Ofg])clrg\%uzolfl Andrei, J.V., Zaharia, M., Gogonea, R.M
COIlabor_atlon across _multlple S’taker]olderS'ZOZQ A regional agricultural efficiency convergence
Enhancing 00”3_-t_30rat|_ve networks ~ aCroSSgssessment in RomariiaAppraising differences and
governmetal entities, industry associations, understanding potentials, Land Use Policy, 2020,
and financial institutions can promote the99,104838

sharing of knowledge and resources, henc&1Pumanoglu, Z., Ekren, S., Ozturk, G., Gokedl, A.,

) : . Kl ker, E., Ger en, HSome 2021,
improving  risk  management proceduresPhysical Properties of Hemp Seeds Harvested in
throughout the sector. Different Years, European Journal of Science and

The development of a riskware culture Technology, 27, 1-21
within the agricultural communitys equally  [8]European Central Bank, Economic and monetary
essential. The findings of this research caryevelopments. Small and medisized enterprises in

) . .. . e euro area: Economic importan and financing
establish a basis for awareness initiatives thiponditions, Monthly Bulletin, 2013

motivate SMEs to emphasize proactive anthiips:/www.ech.europa.eu/publ/pdf/mobu/mb201307en
effective risk mitigation techniques. .pdf, Accessed on 15.02.2025.

Future research could expand on this study biB]EurOStat, Agriculture statistic§amily farming in the

exploring specific tadts that enhance £U . 2025, Mbsilec euopa cueurosialsiatsics
reS|I|ence_ and adapta_ltlon. It_ShOU|d eVall'la‘tgfamily_farming_in_the_EU#:~:textEMajorityo/_oZOof%

the effeCt'V?ness of Q'fferent risk managemenbofarmsv20are%20family%20farms%20in,farms%20
strategies in mitigating the numerous threatsvas%20sharply%20higher%20than%20in%202010

faced by agricultural operations. Accessed on 25.06.2025. ’ '
This research enhances the comprehension i&folngell FBth eZOrZL o rﬁ/érg,enceeo(f) RHO‘;"n énianvah J Rai
agr_lcultural risk maagem?”t, and mqllcates Europe Union agricultui@volution and prospective
contributing to the longerm profitability and [11]Giannakis, E., Bruggeman, A, 2015, The highly

sustainability of SMEs in a progressively variable economic performance of European agriculture,
volatile environment. Land Use Policy, 2015, 436-35.
[12]Jelliffe, J., Lopez, R.A., Ghimire. S., 2020, CBD
Hemp Production Costs and Returns for Connecticut
REFERENCES Farmers in 2020, Zwick Center Outreach Report No. 66,
University of Connecticut, 19 p.
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Abstract

This study explored how fABtcktnia LA STANO applies th
on consumer perception. A surveyLdb respondents showed strong appreciation for product quality and authenticity

but highlighted concerns about assortment variety and stability, especiadigasdn. Prices were seen as medium to

high compared to supermarkets, though still lower thaicspecialty stores. The demographic analysis revealed

a younger, loweincome audience, suggesting a gap with the intended target segment.

To address these findings, recommendations include expanding and stabilizing the assortment, adjusting prices to
reflect value, refining communication strategies, and strengthening loyalty programs. Together, these steps can help
improve brand positioning and support sustainable growth

Key words product policy, traditional food, consumer perception, specialtylretaial development

INTRODUCTION traditional food products and this contribute to

the rural development.
In the current economic and social climate,Local grocery shops, known in Romania as
more and more consumers are turning theifbt ctni i 6, have stepped
attention to food products that are traditional,of the city rezidents, acting as a crucial link
natural, and locally sourced [7]. This growing between small local producers and customers
interest is closely tied to a stronger focus orlooking for healthier and more authentic
health, rising concerns about the environmentalternatives. By highlighting transparency and
and a desire for products perceived as moremphasizing the local story behind each
valuable and authentic, all factors that play gproduct, these shops are able to build trust with
major role in the choice to buy organic foodstheir customers. This trust is ntaularly
[8, 10]. The change weee is important as i mport ant since peopl eds
individuals adopt more handmade itemsand traditional foods is strongly shaped by their
instead of factory made products. This isage and by how authentic they believe the

because people are attempting to defingoroducts to be [1].
themselves with their preferences and valueMarketing plays an essential role in this whole
[5]. process. It is no longer just abouimgie

Short food supply chains assure are fast tooladvertising but has become a key strategic tool

as traditional, natral and healthy foods to t h at hel ps shape a bra

arrive directly to consumers [3, 12]. market and supports lotgrm growth. The

This is a new and the most efficient marketingmarketing mix, which includes product, price,

strategy as fresh products to reach thelace, and promotion, allows businesses to

customers and assure a direct income to locddetter understand and respdodvhat modern

producers [4, 12]. consumers care about, such as health and

Local gastronomic points [11] are ofigh  environmental impact [7], [8]. It also helps

attraction for consumers keen to buy healthybusinesses adjust their product selections and
pricing strategies to suit different groups of
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buyers [5]. Among these elements, productollection tool was a structured questionaair
policy stands oués particularly important, as created using Google Forms. This

it influences both how valuable customersquestionnaire included a total of 19 questions,
perceive a brand to be and the emotionallivided into four main sections: soe€io
connection they feel toward it [6]. demographic characteristics, purchasing
Earlier research indicates that consumers linlbehavior and motivations, perceptions of
traditional and natural items with elevatedproduct assortment and quality, as well as
quality, nostal@, and some form of cultural brand imag@ and loyalty intentions. By
attachment [5]. In Romania, there is aorganizing it this way, the study aimed to
reinforced interest in local food stimulated by capture a more complete picture of how
national policies designed to assist srsathle consumers relate to the store and what factors
producers and advocate for local and regionashape their buying decisions.
specialties. Despite this progress, theeestitt  The survey was conducted during a span of ten
challenges when it comes to makingdays, from April 29 toMay 8, 2025. It was
consumers aware of these products, convincingi ssemi nated both online
them of their value, and encouraging them tesocial media platforms and offline by
pay premium prices [9]. displaying a QR code linked to the survey at
BLcktnia LA STAN [ 2], the icheckaut area of rthe Bohysidala stoges t
the capital of Romania, is a strong example ofThe total number of valid responses collected
this trend. Founded in 2024, the storewas 115. The samptmined was diverse in the
specializes in selling authentic and traditionalaspects of age, income, and educational
products. The selections focus on health antbackground  which gave a  deeper
well-being, sustainability, and preserving understanding of consumer perspectives.
culinary heritage. What makes the shop uniquén addition to summarizing the answers from

Is the precise markings, selective distition, the Likert scales, the study also used graphs
and advertising based on real stories andike bar charts and pie chatb present the data
genuine traditions. visually, along with descriptive statistics such
This study ai ms t o e aspfrequereieshandv peficBntagek. nMargablds A
STANO uses t he ma r Kk relatad nogourchmsing motivationt shich as local
particular focus on its product policy and how origin and the traditional way of producing the
this supports its brand positioning. To products, were analyzed to see if there were
understand this, ajuantitative survey was significant connections between them. To
carried out among 115 respondents to learexamine these  possible associations,
more about their perceptions, motivations,anpear manés rank correl at
possible obstacles to buying. used.

This research focuses on seeing how

consumers perceive both the products and thRESULTS AND DISCUSSIONS

overall marketing strategy ofi¢ store. It also

looks at what influences their buying decisions,The analysis of the survey data provides useful
such as product features, price sensitivity, anéhsights into how consumers see and respond
the brand image. Based on these findings,the 0 Bt ¢ thTi AANOGLSA mar ket i ng
study suggests some ideas for improving thevith a particular focus on its product policy.
product policy and for building stronger The discussion below outlines the most

customeloyalty. relevant results, each one linked to specific
guestions from the survey.
MATERIALS AND METHODS About brand awareness, at Q1la significant

majority of respondents (92%) reported that
A quantitative descriptive research designwas hey had heard of BtckEni
chosen to better understand how customerkigh recognition rate indicates that the brand
perceive fABLcktni a L A egoysAdidng visiitity ahd s talrepdg vell c y
and overall marketing approach. The main dat&stablished in the minds of local consumers.
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At Q2, respondents eve asked whether they Regarding motivations for choosing local
had ever purchased products from the storgroducts (Q5), freshness was themost
The results showed that 66 people shop therequently selected reason (30%), followed by
frequently and 37 occasionally. In total, overthe desire to support local producers (24%).
89% of participants had made at least ondHealthrelated benefits (23%) and authentic
purchase, which reinforces the relevance anthste (23%) were also important factors. These
reliability of their subsequent responses. Foirfindings reveal that both practical and
the purpose of further analysis, only these 10&motional considerations slepconsumer

valid responses were retained. choices.
Connection between product authenticity At Q6, trust in product selection was
and trust in local stores (Q3 and Q4) evaluated using a-point Likert scale. A total

Questions 3 and 4 were designed to find oubf 67 respondents selected the highest level of

how much importare consumers place on trust, while 26 chose level 4.

authenticity and local origin, as well as how This means that over 83% of customers place
much they trust local grocery shops. Usingh i g h trust careful tptoduct st or
Spear manoés rank c¢ or r eiateon, supportingtite éyfpdthiessithatawvell t h
analysis revealed a strong positive relationshighosen assortment strengthens customer
(rho = 0.691). In other words, people wholoyalty.

value autlkentic and locally sourced products Perceived assortment limitations and

tend to have greater trust in specialized storeseasonal availability (Q7)

i ke ABLcktni a L Ahe answedsTtd Question 7 show that some

This suggests that, for these consumergiespondents believe the product asserttrat
authenticity goes beyond just the physicaBt ctni a LA STAN i s not
product. It also reflects the overall shoppingconsistent, especially outside the main seasons.
experience and & emotional bond they The overall average score for all product
develop with the store. Trust appears to be builtelated criteria was 1.34, which suggests a

not only through product quality but also generally positive view, but also points out
through transparency and the local storyareas where the assortmenticbe improved.

behind each item. In this way, authenticity Out of all the criteria, product quality got the
becomes a key factor that strengthens customéiighest score (1.57), which shows that
loyalty ard deepens their connection to theconsumers truly value the focus on authenticity

brand (Table 1). and high standards.
On the other hand, the lower scores for
Table 1.CorrelationA results for Q3 and Q4 sufficiency (1.21), variety (1.30), antability
f;h%)e armanods rank co 0.601 (1.22) indicate that there is room to make the
e Re STl ED 101 assortment more diverse and consistent
Calculated value (tcalc) 960g| throughout the  year  (Table  2).
Crificaltv al ue ( U-tafledp . 0] 1osa| It should be noted that these lower scores are
p-value (significance) 6.6 not unusual for special!f
16 Many traditional products, espedialfresh

Source: Author o6s own frgits eaadr vehetables0 depend heavily on
seasonality and are harder to keep in stock all

The results (pralue < 0.05) support the idea year round [7].

that consumers who care about producReducing these assortment gaps could help

authenticity are also more likely to trust minimize the effects of seasonal fluctuations,

specialized | ocal st peftet Smeet Scorgumera éxpediatiohs, nanca L

STAN. This finding suggests that contribute tostronger customer loyalty over

strengthening aspects like authenticity andime.

transparent sourcing can play a direct role in

building consumer trust and encouraging long

term brand loyalty [1].
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Table 2. Evaluation of product selection by respondentimarket positioning and foster repeat purchases

ceteconasagren| 520 Newralagre| g o ean| - [3), 8] | o
criteria {|(-2) +2) g rice perception and market positioning
Sufficient][3 4 e a5 s Juer | (Q11)
Meets |} 5 9 46 s 128 Most respondents mentioned that they saw the
needs prices as medium to high, and they often
Careuly i3 4 3 32 |62 1.44 comparedhem directly to supermarket prices.
Vaed |2 IE o | |2 Jiso| They rated this on a Likert scale, where 1
Sabe |z |3 | | 4o ez | ™Meant “very cheap” and 5 meant "very
Hoh | ] N o |ha Lo expensive." (Fig. 2). However, this impression
quality ' doesnot fully reflect t h
Source: Authordés own r es egeocerystdres0o? §rdpger's, where highergs
are normal because of the artisanal production
Q8 explored cust otmme métbods Wahd lhighaggalitg Sirfgredients.
recommend Bitctni a L ARiGTW thérdis aaitkhhatisdime cusidmers
overwhelming 71% indicated they would mi g ht see ABtctnia LA S
definitely recommend it, and 27% said theysimilar to those in supermarkets and not
probably would. These figures reflect a highunderstand the added value of its ducts.
level of satisfaction and brand advocacyBecause of this, it would be a good idea for the
among existing customers. store to consider raising its prices to better
On Q9, which measured satisfaction with match those of other specialty shops. Doing so
product diversity, 53 respondents gave thewoul d hel p cl early positi
maximum score and 38 selected level 4. Thisyithin the premium segment it belongs to and
shows that t he st orghdwScustdmerd #l the grodudisarol@age of i S
perceived as sufficiently diverse and well higher quality.
suited to client expectations.
Preference for product categries (Q10) _ . .
According to the responses to Question Q10 QL How dt? zou %vilucatf t:? p:cest;acu;e$ AN
cold cuts and cured meats stood out as the mo
preferred product category among participants . s 15
4 I 22
3 M 47
Traditional drinks/alcohol @ 3 2 I 13
Jams and preservedi 8 1 I e
Fruits and vegetables- 6 0 10 20 30 40 50
Ready-to- i 2soups, é Fig. 2.Consumers perception of the prices practiced by
Traditi o AaNggicmmm 57 Btctnia LA STAN.
Dairy products D 17 Source: Authordés own research
0 10 20 30 40 50 €0 Raising prices in this way could help
FigolPreferred product categbfiedsgtmEny ABretiraanad os
STANO customers prevent possiblénancial problems that come

Source: Autho(@@%. own r es €@ Csktting prices too low. It would also
support fair competition in the market and

This preference likely reflects the wider variety make it clearer to customers why the products

of SKUs (Stock Keeping Units) available in cost more. When prices truly reflect the

this category, as well as its steady aVa'Iab'“tyspecialty market, it builds trust and helps create

through_out the year (Fig. 1). . . a husiness model that is both transparent and
Expanding a product category by 'ntrOduc'ngsustainable (8]

new re_cipes, innova_tive prodsc or targeted In Q12, the importance of transparent
promotional strategies can help S’trength(:"rbackaging and clear labelingwas assessed.
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More than 80% of respondents considered thisifestyle often mean they buy these products
aspect to be very important, with 58 selectingess frequently and spend less money overall
the highest score and62choosing level 4. [ 6] . Because of this,
These results underline the role of packagingonsider adjustingts marketing and targeting
not just as a visual element, but as a key factostrategies to better connect with core customers
in building trust and facilitating purchase who really value quality and can afford to pay
decisions. higher prices.
Q13 asked what information customers valueln the future, promotional activities could
moston a product label The most common focus more on explaining the true value of the
responses wer e fi p r o gredacts, highdighting thecraftsmaashig and
Ai ngredientso, b ot h healthlbenefitsetd attrécty oldeR &nélo higloef
respondents. Other important elementancome shoppersAt the same time, the shop
included expiration date (21%) and nutritionalcan keep younger customers interested by
values (17%). Only 10% mentioned using educational content and interactive
information about the producer. experiences, which help build a connection and
For Q14, we used a Likert scalgo evaluate keep them engadd6], [7].

five brand attributes. The highest average

Bt

score was obtained f dable3fSptimlegnograppiqprofitg of respondenptyy a | i t y
(1.44), followed c| olg/¥la, |Ggaggoiey oyt HEARYR | | g a
; . N Gender afe 53
ori1 gl no (1-41_)- Female 48
AProduct varietyo (1. 15) |PreermotioansiieN a |l ue 2f or
moneyo (1.17) recei v/iéds | oUnder 30 though 7still
positive,scores. The overall average across all gg. gg Gé
five attributes was 1.28, indicating a generally| 40 49 16
favorable brand image in the eyes of theg Education | High school 43
. . . . University (BA/MA) 45
Dlscr_epanmes in target consumer profile Occupation | Student 26
(Q151 Q19) Employee 45
The sociedemographic analysis of Questions EntfeprleneUf/Ffee'anCG 7
15 to 19 (Table 3)shows some clear g?ﬁe”:poyed 2
differences between the current  SUNVeY jncome <3.000 RON N N
respondents and fABLtclkni a |Rouso®ROANGs | dspl
target audience. Most of the participants were 5,001 8,000 RON 19
> 8,000 RON 11
young adults aged 209 (54%), many were -
Aut hor 6s own researdc

students (40%), and about 30% reporte
monthly incomes below 3,000 RONBy
comparison, only 14% were in thei4l® age

group, and just 29% had incomes above 5,006, 5 k i n g

dSource:

Improving

segmentation

and

adapting

marketing message®uld help close this gap,

sur e

t he

brandodos

RON per month.  with what consumers truly expect and value
These results suggest that the current customes) [g].

base does not fully match the typical profile of

buyers interested in traditional, artisanal, orcoNCLUSIONS

organc products, who are usually between 30

and 55 years old and have higher, more stable , j s st udy expl ored
incomes [6]. . .applies the marketing mix, focusing especially
Previous studies have shown that this group i3 product policy and itsmpact on how
more willing to pay premium prices for consumers see the brand. Overall, the survey
authentic and sustainably sourced products [Skesylts suggest that people have a good opinion
[8]. Even though yourgy consumers aré apoyt the quality and authenticity of the

showing more interest in local and naturalprgqucts, as shown by the higher scores in
products, their lower incomes and studengpnege areas.

how

10¢
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Still, some issues came up around thamprove customer satisfaction, and support
assortment, specially its sufficiency, variety, steady, sustainable growth in the future.

and stability during ofseasons, suggesting
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Abstract

The purpose of our research was to determine theeftesttiveness of using biological and chemical fungicides on
winter barley in thdight against the pathogen of dark brown spot in the conditions of the WesternStmpge of
Ukraine. To determine the features of the defeat of winter barley plants by this disease duii2§28Xield studies

were used, and to identify the pathoggrdark brown spot, laboratory studies were used. Experimental data were
used to assess the reliability of the data obtained. We found that over the years of research, the most common fungal
disease of winter barley was dark brown spot (pathdgdipolaris sorokiniana Shoem)lhe highest technical
efficiency against this disease on winter barley crops during the years of research was noted in the variant where
aviator Xpro 225 EC, k.e. (0.8 I/lha) was used and was 83.5%, and among biological prepdratibas using

bactofit (2.0 I/ha) + trichodermin SK (2.0 I/ha) and was 58.2%. The largest preserved yield of winter barley during
the years of research was obtained in the variants where the chemical preparation aviator Xpro 225 EC, k.e. (0.8
I’/ha) and biol@ical preparations bactofit (2.0 I/ha) + trichodermin SK (2.0 I/ha) were used, while the increase in
yield was 1.11.2 t/ha. The largest conditional net profit over the years of research was obtained in variant where
crops were treated with biological pretions, in particular bactophyt (2.0 I/ha) + trichodermin SK (2.0 I/ha) and
amounted to 9.9 thousand UAH with a profitability level of 50.8%.

Key wordswinter barley, dark brown spot, disease develognemmonomic and technical efficiency

INTRODUCTION change, the importangg protection systems

is increasing, which make it possible to prevent
Agricultural production can be increasedthe development of diseases or contain them at
through measures aimed at reducing wintean imperceptible level [2, 12.
grain crop losses from diseases, which reacWinter barley grain is of important economic
251 30% or even morg4, 7]. importance, the yield of which can reach more
As domestic and foreign experience shows, ththan 10 t/hain particular in the EU countries it
optimal solution to the problem of plant is 7.0 t/ha, and in Ukraine it is half as lofy [
protection from diseases is possible only9, 11.
within the framework of an integrated Like all other cereal crops, winter barley can be
approach. Ecologically oriented measures foaffected by various diseases, the most common
protecting winter cereals from diseases are thof which are leaf spots. Yield losses with an
introduction of diseaseesistant varieties and intensity of thei damage from 50 to 70% are
the use of biological means of protectjénl7, 33-50%. Plant damage by these diseases leads
18]. to a decrease in the assimilation surface due to
The phytosanitary situatioof various crops rapid yellowing and death of the affected leaf
cultivated in the Western Foresiteppe blades, a decrease in their productivity4].
requires constant phytopathological Modern systems of chemical protectiaf
monitoring[5, §. In the conditionf climate  agricultural crops from harmful organisms are
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based on the repeated use of pesticidegHKCI -5.62, hydrolytic acidity (accordinigp
throughout the growing season, whichKappen) - 2.41 mgeq/100 g of soil,
potentially creates a certain pesticide load orexchangeable calcium7.92 mgeq/100 g of
the agrocenosis. Therefore, biological controlsoil, exchangeable magnesium0.76 mg
agents can be widely used as alatire means eq/100 g of soil, humus 2.10%; mobile
of protection against pathogens. Biologicalphosphorus (according to Kirsanov) and
preparations, by enhancing plant immunity,exchangeable potassium (according to
contribute to the realization of the potentialMaslova) - 145.9 and 169.1 mg/kg of soil,
capabilities inherent in plant varietie3, [L0, respectively.
13,14,17,2D In the fields of the plant protection laboratory,
Increasing the productivity of winter barley an experiment was set up according to the
varieties depends on psewing seed treatment following scheme: 1) control (absolute); 2)
and the use of biological preparations for topcontrol (without seed treatment) +sdNsoKeo
dressing in different periods of vegetation. In(autumn application) + (M + nutrimax, 1V
recent years, the nutrition of most plants isstage + nitroTOP, VIII stage); 3) vincit 050 CS
based on the principles of resource(2.0 I/t) + NsoPsoKeo (autumn application) +
conservation, including the usef the best (Nzot+ nutrimax, IV stage + nitroTOP, VIII
precursors or low doses of the main applicatiorstage) + aviator Xpro 225 EC, k.e. (0.8 I/ha); 4)
of mineral fertilizers, modern biological bactofit (2.0 /) + NoPsoKso (autumn
preparations and growth regulatoBs §. application) + (Mot nutrimax, IV stage +
Stability of winter barley food grain production nitroTOP, VIII stage) + bactofit (2.0 I/ha); 5)
with high quality indicators and increased yieldtrichodermn SK (2.0 I/t) + NoPsoKso (autumn
in modernconditions is possible only with the application) + (No+ nutrimax, stage IV +
introduction of new higtyielding varieties nitroTOP, stage VIII) + trichodermin SK (2.0
with wide agroecological plasticity and I/ha); 6) trichodermin93 (2.0 I/t) + NoPsoKso
increased adaptive properties to adverse an@utumn application) + (N + nutrimax, stage
extreme environmental conditions, resistant tdV + nitroTOP, stage VIII + trichodermir®3
harmful organisms 7,11] and also taking (2.0 I/ha); 7) bactophyt (2.0 I/t) + trichodermin
coresponding  agricultural technological SK (2.0 I/t) + NoPsoKeo (autumn application)
measure§l9]. + (N2o + nutrimax, stage IV + nitroTOP, stage
Studying the impact of biological products on VIIl) + bactophyt (2.0 I/ha) + trichodermin SK
pathogens of winter barley diseases and pes{2.0 I/ha); 8) bactophyt (2.0 I/it) +
in order to limit their development and reducetrichodermini 93 (2.0 I/t)+ NsoPsoKeo (autumn
the negative impact on the environment, whichapplication) + (Notnutrimax, stage IV +
are used for seeinoculation and fertilizing at nitroTOP, stage VIII) + bactophyt (2.0 I/ha) +
different periods of plant development, istrichodermin93 (2.0 I/ha). Before sowing,
becoming particularly relevant in the winter barley seeds were treated with
conditions of modern agricultural production. biological preparationsbactophyte (2.0 I/t),
trichodermin SK (2.0/t), trichodermin93 (2.0
MATERIALS AND METHODS I/t) and a chemical fungicidevificit 050 CS
(2.0 Iit)) according to the experimental
The research was conducted on winter barlegcheme.The  occurrence, spread and
crops of the planprotection laboratory on the development of  dark brown spot on winter
Zbruch variety at the Institute of Agriculture of barley were recorded according to generally
the Carpathian Region of the Nationalaccepted methods dahe Zbruch variety4].
Academy of Sciences of Ukraine. The area of Statistical processing of experimental data was
the study was 100 m(25 n? x 4 m), the carried out using Microsoft Excel programs
experiment was repeated four times, the tota]l6]. A double spraying with the studied
numberof variants was 8.The experiment wasbiological preparationsifactophyte (2.0 I/ha),
carried out on a forest silty loam soil with the trichodermin SK (2.0 I/ha)trichodermin93
following  agrochemical  characteristics: (2.0 I/ha) and chemical fungicide aviator
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Xpro 225 EC, k.e. (0.8 I/ha) was carried out inwas dark brown spot (pathogénBipolaris
phases(t32 1 1 &, sorokiniana Shoejn

-39 Jllway). The technical efficiency of
biological and chemical preparations agains
dark brown spot of winter barley was

determined according to the methodb[JL S|
The technical effectiveness of pesticides wa{ £
calculated by the formula $l: §
3]
=]
Te = 100(VK i VO), coveeeereeeeeeerennns 1) 2
VK 2
where _
Vk 1 indicator of disease development in the Version
. 12021 m2022 H2023 BAverage
control, %;
In - indicator d disease development on the Fig. 1. The influence of biological and chemical
treated variant, %. preparations on the developmerftdark brown spot on

To calculate the efficiency, the following were winter barley, 20212023 {n the milky ripeness phase)
calculated: grain yield, t/ha according to theSourceAuthors’ own results.

experimental variants, cost of sold products,,..

thousand UAH/ha; production costs, thousan@sxperiment options 1) control (absolute); 2) control (without seed
UAHINa; conditional n incorme, thousand “eemerh s Nk (am sepear) 0y utina v
UAH/ha; cost of 1 ton of grain, thousand (autumn application) + A+ nutrimax, IV stage + nitroTOP, VIII

. H i 0 stage) + aviator Xpro 225 EC, k.e. (0.8 I/ha); 4) bactofit (2.0 I/t) +
UAH/t’ pI’OfItabI“ty level’ /. N3zoPsoKeo (aUtumn application) + Nt nutrimax, IV stage +

When conducting research, the authors adher@rotor, viil stage) + bactofit (2.0 I/ha); 5) trichodermin SK (2.0 )
i i N3oPsoKso (autumn application) + (M+ nutrimax, stage IV +
to the .Stanqards e_Stab|.|Shed by the ConventlomtroTOP, stage VIII) + trichodermin SK (2.0 I/ha); 6) trichoderimin
on Biological Diversity (1992) and the 93 (2.0 1) + NdPsKeo (autumn application) + (N + nutrimax, stage
H ; : IV + nitroTOP, stage VIII + trichodermir®3 (2.0 I/ha); 7) bactophyt
Convention on i Internatllonal Tradein (2.0 I/t) + trichodermin SK (2.0 I/t) + NPsoKeo (@utumn application)
Endangered Species of Wild Fauna and Flora (N, + nutrimax, stage IV + nitroTOP, stage VIII) + bactophyt (2.0
(1979) Ilha) + trichodermin SK (2.0 I/ha); 8) bactophyt (2.0 I/t) +
' trichodermifi93 (2.0 I/t) + NoPsoKeo (autumn application) +
(Nogtnutrimax, stage IV + nitroTOP, stage VIII) + bactophyt (2.0 I/ha)

RESULTS AND DISCUSSIONS + richodermifi 63 (2.0 Iha)

) N It should be noted that the development of dark
The meteorological conditions that developedyrown spot in the variety of Zbruch on average
during the growing season of winter barleygyer the years of research in the earing phase
during 20212023 differed in temperature jn the control (absolute) was on average 6.2%;
regime, amount and frequency of precipitationang in the control (without treatment with
which in turn was reflected in the manifestationfungicides)'|' 5.2%. Theechnical efﬁciency of
and development of dark brown spot. Thethe chemical fungicideviator Xpro 225 EC,
amount of precipitation exceeded the multi i e (0.8 I/ha) against this disease over the years
year average: in September, Decembergf research was 88.7%, and of the biological
January- all years of research; in Januamn  preparationsactofit (2.0 I/ha) #richodermin
2019; in February in 2021; in March-in gk (2.0 I/ha)i 61.3%.In the milky ripenes
2023; in April-in 2022 and 2023; in Jureén  phase during the years of research, the
2021 and 2023; in Mayin 2019 and 2020; in - development of dark brown spot on winter
July - in 2023. The average monthly air harley was as follows (Fig. 1): in the control
temperature exceeded the myilar average (apsolute) an average of 15.8% in the control
in Septembéduly in all years of the study, (without fungicide treatment) 14.7%. The
except for April 20212022 ad September pighest technicadfficiency againsdark brown
2022. spot was obtained when using the dautor

The most common disease during the growing(pro 225 EC, k.e. (0.8 I/ha) and wa83.5%
season of winter barley in the years of researcfiraple 1).
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Table 1. Technical effectiveness of the use of biological and chemical preparations against dark brawvigpet
barley, 20212023,(in the milky ripeness phase)

No. Variant Efficiency of action, %
(product name, application rate, I/ha) 2021 2022 2023 Mean

1 control (absolute) i i i T

2 control (without seed treatment) sdR0Keo (AUtUumMN application) + (N+ nutrimax, | 1 T T T
1V stage + nitroTOP, VIII stage)

3 vincit 050 CS (2.0 I/t) + BbPsoKeo (Utumn application) + (W+ nutrimax, IV stage| 80.0 87.4 86.7 83.5
+ nitroTOP, VIII stage) + aviator Xpro 225 EC, k.e. (0.8 I/ha)

4 bactofit (2.0 I/t) + NoPsoKeo (@utumn application) + (W+ nutrimax, IV stage + 60.0 47.4 53.3 53.2
nitroTOP, VIII stage) + bactofit (2.0 I/ha)

5 trichodermin SK (2.0 I/t) + BPsoKeo (aUtumnN application) + (AW+ nutrimax, stagel 64.0 54.5 56.7 58.2
IV + nitroTOP, stage VI + trichodermin SK (2.0 I/ha)

6 trichodermini 93 (2.0 I/t) + NoPsoKso (@utumn application) + (§ + nutrimax, stagel 64.7 48.6 54.7 56.0
IV + nitroTOP, stage VIII + trichodermir®3 (2.0 I/ha)

7 bactophyt (2.0 I/t) + trichodermin SK.0 I/t) + NsoPsoKso (@utumn application) + 66.7 51.4 58.7 58.2
(N2 + nutrimax, stage IV + nitroTOP, stage VIII) + bactophyt (2.0 I/ha
trichodermin SK (2.0 I/ha)

8 bactophyt (2.0 I/t) + trichodermii®3 (2.0 I/t) + NoPsocKeo (Utumn application) 4 65.3 49.7 70.0 56.3
(Npt+nutrimax, stage IV + nitroTOP, stage VIII) + bactophyt (2.0 I/ha)
trichodermini 93 (2.0 I/ha)

Source: Authors' own results.

Among the biological preparations used in thetrichodermin SK (2.0 I/ha) and was58.2%
experimental variants, the highest technicalTable 2).
efficiency was using bactofit (2.0 I/ha) +

Table 2.Economic efficiency of the use of chemical and biological preparatianietywof Zbruch, (20212023

Version g
g z
Ea S
< ge]
2 5 | 2 =
g 3 | & £
S = 5 8
s | £ g |sg | £ |2
S lg |8 |=% |23 |3
T | s 5 g2 | B2 | %
2 n = g s 2 =
c |t g |28 |58 |8
‘S ? ) 23 53 g
6 |8 g |82 |88 | &
1. Control (absolute) 3.0 210 165 | 55 4.5 27.3
2. Control (without seed treatment) +3dRsoKeo (AUtUMN application) + (N + | 3.3 231 175 | 53 5.6 32.0
nutrimax, 1V stage + nitroTOP, VIII stage)
3. Vincit 050 CS (2.0 I/t) + BhPsoKeo (aUtumn application) + (W+ nutrimax, IV | 4.1 28.7 20.0 | 49 8.7 43.5
stage + nitroTOP, VIII stage) + aviator Xpro 225 EC, k.e. (0.8 I/ha)
4.Bactofit (2.0 I/t) + NoPsoKso (aUtumn application) + (M+ nutrimax, IV stage +| 3.6 25.2 19.0 | 5.3 6.2 32.6
nitroTOP, VIII stage) + bactofit (2.0 I/ha)
5. Trichodermin SK (2.0 I/t) + BPsoKeo (@UtumMN application) + (N+ nutrimax, | 4.0 28.0 19.0 | 47 9.0 47.4
stage IV + nitroTOP, stage VIII) + trichodermin SK (2.0 I/ha)
6. Trichodermini 93 (2.0 I/t) + NoPsoKeo (@UtumnN application) + (§ + nutrimax, | 3.7 25.9 19.0 | 5.1 6.9 36.3
stage IV + nitroTOP, stage VIII + trichodermBB (2.0 I/ha)
7. Bactophyt (2.0 I/t) + trichodermin SK (2.0 I/t) +§RKeo (aUtumn application) 4.2 294 195 | 4.6 9.9 50.8
+ (N + nutrimax, stage IV + nitroTOP, stage VIII) + bactophyt (2.0 I/ha
trichodermin SK (2.0 I/ha)
8. Bactophyt (2.0 I/t) + trichodermi®3 (2.0 I/t) + NoPsoKeo (aUtumnN application) 4.0 28.0 195 | 4.9 8.5 43.6
+ (Nyotnutrimax, stage IV + nitroTOP, stage VIII) + bactophyt (2.0 I/ha)
trichodermiri 93 (2.0 I/ha)

Source: Authors' own results.

The largest preserved yield of winter barley inThus, the use of chemical and biological
the varietyof Zbruch over the years of researchpreparations against the main diseases of
was obtained on variants where the chemicalvinter barley, provided that the appropriate
fungicideaviator Xpro 225 EC, k.e. (0.8 I/ha) technology is followed, will allow to avoid
and biological preparations bactofit (2.0 I/ha) +significant grain losses from diseases and
trichodermin SK (2.0 I/ha) were used, while thepreserve the harvest.

increase in yield was 1.D.1t/ha(Table 2).
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Economic efficiency makes it possible to take[1]Bilovus, H., Terletska, M., Pushchak, V.,

into account real costs and profits and, on thigsaye 2., PAECRe, O, 228 Fvetain o
basis, develOp the most economlca”yDiseases and Yield in the Conditions of the Western

ad\/_antageous technologies  for  growingrorestSteppe of UkraineScientific Horizons 25(1)
agricultural crops. 60i 67.

Experimental studies have shown that thd2]Delcour I., SpanogheP., UyttendaeleM., 2013
development of diseasesass reduced when Impact of climate change on pesticide use: Literature

using chemical and biological means Ofrlzv iew, Food Research International, 2015, \..%68

protection. _ _ ~ [3]Dumych V., ShkoropagdL., 2018, Research on the

It should be noted that biological preparationseffectiveness of the use biological products in the

have a positive effect on the phytosanitarytechnologies of growing winter grain crops, Agricultural
condition of crops, as well as their agtiess Engineering and Technologies

. . . [4]Fundamentals of breeding field crops for resistance to
and stimulating effect on cultivated plants. harmful organisms: a manudlp12. Eiited by V. V.

Thus, with a |_0W anq medium level of _diseaseKyrychenkoand V. P. Petrenkova. Kharkiv, 320 p.
damage, it is advisable to use biological[5]GrabovskyjM., MostipanO., Lozinskyi M., Kozak
preparations, with a strong oni is necessary L., Fedorenko E., Gstrenkg M., Gorodetskyj O.,
to use fungicides. Kachan I., Kovaloy, D., 2025, Economic and energy

. T efficiency of fungicides and herbicides in soybean crops.
The calculations of economic indicators on theScientific Papers. Series "Managemeni, Economic

Z_erCh variety _(Ta_b!e 2) ShOW?_d that thegngineering in Agriculture and rural development”,
highest econonai efficiency- conditional net 25(1), 445454.
income, the level of profitability was obtained [6]Grabovskyj M., Marchenko T., PanchenkoT.,

on the variant with the application of bactofit g%?g;‘g‘t;:;i éoﬂréifﬁ}ayd gg;gkAls_.syegs?ﬁZﬁ?o%.t’he
(2.0 I__/ ha) + tnc_hOdermm SK (2.0 I/ ha). efficiency ,of ,the app;lica{tion ,of fungicides and
Conditional net income was 9.9 thousancmicrofertilizers in sugar beet growing in the forest

UAH, with a profitability level of 50.8%. steppe of Ukraine. Scientific Papers. Series
The level of profitability of production of "Management, Economic Engineering in Agriculture
winter barley seeds of the Zbruch variety in thisand rural development”, 28, 365374.

. . 0 . [7]Kaminsky, V. F., Gadzalo, Ya. M., Sayko, V. F.,
variant is 23.5% higher compared to theKorniychuk, M. S., 2015, Agriculture of the XXI

absolute control. century i problems and solutions. Kyiv: Edelweiss,
2015, 272 p
CONCLUSIONS [8]Krutyakova V. I., 2020, Biomethod the basis of

sustainable development of domestic agnoelt

In the conditions of the Western For&teppe Bulletin of Agricultural Science, 2020, No. 9 (810): 5
' 14

to p_rotect winter barley of t_he Zbruch variety [9]i_ykhochvor, V. V.. Matkovska M. V., 2017, Yield

against dark brown spot, it is better to use thef winter barley varieties depending on the rates of
fungicide aviator Xpro (0.8 I/ha) and biological fertilizers, morphogens and fungicides in the conditions
preparations bactofit (2.0 I/ha) + trichoderminof the Western Foresiteppe,Foothill and Mountain

SK (2.0 l/ha). The technical efficiency of Agriculture and Livestock, 2

biological . h 10]Makukhag O. V., 2019, The influence of biological
lological preparations on average over the . qucts on the growth and development of spring

years of research against this disease in thgarley varieties in the conditions of southern Ukraine,
milky ripeness phase was within 558.2%, Tavr. nauk. visnyk, NoL 0 8 : 6371 7 1.
and of the chemical preparatio83.5%. [11]Moisienka V. V., Podolskyj O. M., 2019,

The largest conditional net profit over the yeargi’roductivity of winter barley of the Highlight variety
depending on the elements of cultivation technology,

of research was obtained on th_e Varie'mt’ V\_’hergcientific Horizons. (Zhytomyr NAEU), No. 10(83):
the crops were treated with biological1 37 1 9.

preparations, and in particular bactofit (2.0[12]StankevychS. V., Polozherts, V. M., Nemerytska
Ilha) + trichodermin SK (2.0 I/ha) and L. V., Zhuravskal. A, 2022, Monitoring of diseases of

amounted to 9.9 thousand UAH. with aagricultural crops: a teaching aid. Zhytomyr: Publishing
j ) house "Ruta", 304 p.

profitability level of 50.8%. [13]Tkalenkq G. M., Borzykh O. 1., Ignat V.. V., 2020,
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Abstract

Blackberry (Rubus fruticosus L.) cultivation offers a sustainable solution to declining agricultureaitability

and increasing demand for nutritious fruits in Romania. This study evaluates the economic performanegeaf-an 8

old 6Thornfreed bl ackberry plantation established in
included manuaffertilization, drip irrigation, intrarow mowing, and annual soil monitoring. Results revealed
progressive improvements in soil nutrient cordessgpecially phosphordsand organic matter, along with favorable

pH and salinity conditions. Yields increased aalty, reaching 10,600 kg in 2022, or 3.2 kg/plant. These outcomes
support t he cr o-4dlsfarmiogt rera inconaelgenération, andmedlced reliance onhaitdested

nonwood forest products (NWFPs). Blackberry cultivation can enharstaisable land use and contribute to the
diversification of Romani ab6s fruit sector, particul
management, propagation techniques, and improving market access for rural producers.

Key words blackberry, norwood forest products, Rubus fruticosus, economic efficiency

INTRODUCTION domestic fruits was identifiedparticularly
grapes, apples, and other orchard fruits, which
Agricultural land availability has been account for approximately 86% of total fruit
decreasing globally. In Romania, crop landconsumption [26]. This trend indicates an
(arable land and permanent crops) declinedhcreasing opportunity to diversify consumer
from 024 ha per capita in 2000 to 0.20 ha pemreferences by incorporating a wider range of
capita in 2021 [27]. Simultaneously, forest fruits, sch as blackberriesR(Ubus
population growth and rising consumption fruticosus L), especially considering their
levels are placing increasing pressure orhealth benefits and consumer appeal in urban
natural resources and food systems worldwideareas [6], [7]. Particularly, blackberries, which
Within this context, the cultivation of fruit are among the most important remood forest
beaing shrubs, especially native and adaptablgroducts (NWFPs) in several regions across
species such d&ubusspp., offers a promising Romania, play a vital role in rural
solution to promote sustainable land usedevelopment, contributing to local economies,
Beyond contributing to  biodiversity biodiversity conservation, and food security
conservation and ecosystem resilience, thesgd 0], [16]. This is the case, for example, in
species offer the potential for higlaluecrop Hor ez u, VOl cea County |
production, thereby supporting food securityCounty, where the average annual harvekts o
initiatives and providing economic forest fruits reached 154 tons during 2005
opportunities for smallholder and farming 2013 [17].
communities. The genuRRubus within the Rosaceae family,
In Romania, according to data from the 2017 is one of the largest plant genera globally,
2019 timeframe, a strong preference forcomprising approximately 70@50 species
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[14], [15], [22]. Notable species cultivated or The plantation was established usinga 3 x 1 m
found in Romania inclde blackberryRubus spacing configuration, corresponding to 3
fruticosus L.), raspberry R. idaeus L.), meters between adjacent rows and 1 meter

European dewberryR( caesiusL.) and R. between individual plants within a row.

candicandVeihe. These species are valued forTherefore, a total of 2,166 saplings were

nutritional content, such as vitamins, planted (Photo 1).
polyphenols, flavonoids, etc. [8], [20], [24],
[30], medicinal poperties (antioxidant, anti | .= oL e —e
inflammatory, antimicrobial, antliabetic) [2],

[23], [32], [34], cosmetic and nutraceutical
applications [31], [36], and honey potential [3],
[ 4], [ 5], [ 29] . Cul t i s
offer commercial viability, producingatge, o -
juicy, conicalshaped berries suitable for fresh =
consumption and processing [13]. However ,
cultivation faces several challenges: high post - ..

harvest perishability {2 days shelf life) [35], Map 1. The plot planted with blackberry
decrease in vitamin C content during storagesource: Google Maps, Accessed't8 July 2025 [37].
[25] and suscefitility to pests, notably the

invasive spotted wing drosophil®rosophila  Prior to planting, soil preparation included

suzukiiMatsumura), which affects fruit quality deep plowing to adepth of 0.4 meters,
and yield [21]. followed by the application of 14.3 tons of

Nutrient management is crucial, particularly in ©rganic manure.
subtropical climates. Optimal nitrogen

application rates range fromsi245 kg/ha in the

first year and 4670 kg/ha in subsequent years, i

with adjustments based on cultivar and soi
conditions [33].

Representatives ofRubus genus can be |
propagated through both generative anc
vegetative ways. For example, in vitro
cultivation d Rubusbegan in the 1970s, and | =
current research shows that mediumses
composition  significantly influences shoot &=
multiplication and growth [1], [12]. This [*%
method is important for larggcale
propagation of higivalue cultivars and
conservation of genetic dikaty.

The aim of this research was to highlight the
yield and economic efficiency of any@&arold
bl ackberry culture f
County.

MATERIALS AND METHODS

In spring 2015, the young plants of blackberr
(Rubusfruticosus . ) &6 Thornfred¢
planted in the 0.65 |
Farm (Map 1; 46°29'14.5"N 22°08'22.9"E).

Bhoto 1./Planting scheme
Source: Original.
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The plantation underwent two distinct The schedule and details of each application
maintenance phases are as follows:

Phase | (2012016): Intefrow spaces were -7 of April 20187 a complex NPK fertilizer
managed through periodimechanical tillage (16-16-16) was appliedaa r at e of 80
conducted under a black fallow regime.(granular form).

However, the combination of a steep slope and5" of May 2018 i Nitrocalcar fertilizer
intense summer rainfall resulted in significantcontaining 27% total N, 7% CaO, and 5% MgO
surface runoffs and soil erosion. Additionally,was appl i ed at a rate o
this approach impeded accessibility for manuaform).

operatios such as harvesting and -7" of March 2019 Doloflor fertilizer [33%
maintenance. CaMg (CQ)2] was applied at eate of 3,000 kg

Phase Il (201-2022): The maintenance ha T ( gfoom)der ed

strategy was revised to involve mowing the-16" of March 2019 a second application of
inter-row  vegetation using  mulching complex NPK fertilizer (16L6-16) was carried
equipment, which shredded plant biomassand ut at a rate of 100 kg
redistributed it as surface mulch, thereby-24"of March 2020 Diammonium phosphate
improving soilprotection and accessibility. (DAP) fertilizer (18% N, 46% #s) was

In both phases, intreow weed control was applied at a rate of 150 kg ha! (powdered
achieved through regular mowing using brushform).

cutters, as no agrotextile mulching was-26" of April 2021 i Nitrocalcar fertilizer
employed (Photo 2). (27% total N, 7% CaO, 5% MgO) was applied
again at a rate of 150 k
-8" of April 2022 i Ammonium sulphate
[(NH4)2SQy], containing 21% Nand 24% SQ

was applied at a rate o
form).

All fertilizers were applied manually and
uniformly distributed across the plantation
area.

The same quantities were also applied for the
timeframe 2018020 in the nearby culture

with sask#oon berry Amelanchier alnifolia

Nutt.) [9].

The culture was irrigated. The irrigation
system employed throughout the study was
drip irrigation. The applied irrigation norms
generally ranged around 35,000 liters per
hectare per month, primarily during tbetical

growing period from June to August, in 2018,
2021 and 2022, respectively. One recorded
exception involved a slightly reduced irrigation
volume of 30,000 liters per hectare per month
applied during July and August, in 2020. These
irrigation ratesvere maintained consistently to
ensure adequate soil moisture and optimal
plant growth during the summer months. No
irrigation was applied in 2019.

th A S
3 e S YR
Photo 2. Intrarow weed control
Source: Original.

Starting from 2018, series of manual fertilizer . . .
applications were performed annually until Moreover, during the 2012022 period,

2022, using both granular and powdereaannual soil analyses were conducted at the
formtjlations Alchimex Laboratory. The s®sessments

121



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 26, Issue 1, 2026
PRINT ISSN 22847995, EISSN 22853952

included parameters related to primary andhat it is the most abundant macroelement in
secondary macronutrients, soil pH (reaction)the soil throughout the period.

micronutrient concentrations, salinity levels,
and organic matter content.

Soil samples were collected on'26f April

2018, 24 of April 2019, é" of March 2020, -

Macroelements content [mg kg of sodl]

i~ ~
239 of April 2021, and B of April 2022, 120
respectively. 100 I II I

" all_ - N _ -
RESULTS AND DISCUSSIONS 008 a0 320 0 L 3003
Fertilization for improving soil quality °F UK oMg "5

The application of fertilizers resulted in an g 2. macroelements content [mg/kg of soil]
increasing trend in nitrogen availability, as Source: Giginal.

indicated by the risingyl index (Figure 1).

The soil reaction (i.e. pH) recorded the lowest
value (5.32) in 2019 and the highest one (7.38)
in 2022. Thus, the soil reaction varied from
moderately acid to slightly alkaline (Figure 3).

N index (units)

pH
8
13
g
4
3
Fig. 1. N index evolution in the timeframe 202822 2
Source: Original. ;
The N index is the synthetic indicator 2018 2019 2020 2021 2022

represen ting the S0 iFi'g.‘s". PH valles adtoSs thé condidered tirefram? upply
nitrogen to the crop throughout the growingggyrce: Original.

season via mineralization processes. Based on
the observed values, the soil exhibited a lowt js well known that the soil pH plays a

nitrogen availability in 2018 and 2020 fundamental role in regulating the overall
whereas in 2019, 2021 and 2022, nitrogemutrient dynamics within the soil, making its
availability improved to a moderate level. assessment and optimization a priority in
Regarding the primary macroelementsagrochemical management. A markedly low
assessed in the SO”, their Concentration%H typ|ca||y reflects diciencies in essential
generally increased over the study periodcations such as Calcium (Ca), Magnesium
except for 2020 (Figure 2). The most(Mg), and particularly Phosphorus (P).
pronounced increase was observed for moreover, strongly acidic conditions may be
phosphorus [P], which rose markedly fromassociated with an increased risk of toxicity
36.1 mg/kg in 2018 to 223.3 mg/kg in 2022.  from elements such as Aluminum, Manganese,
A pronounced variable trend was observed irgnd Iron.
the case of Potassium [K], while Magnesiumas regardsthe content of the microelements,
[Mg] and Sulfur [S] followed the same pattern the soil had a good Iron [Fe] supply, ranging
as Nitroger{N]. Particularly, Magnesium had from 55 mg/kg of soil (in 2020) to 281.2 mg/kg
the highest concentrations in most yearsof soil (in 2018).
peaking in 2022 at over 200 mg/kg, indicatingA similar situation was recorded in the case of
Magnesium [Mg] content, except for year
122
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2020, when the supplyas medium (25 mg/kg cycling and soil microbial aistity, which can
of soil) (Figure 4). enhance crop productivity.

Micr oelements content [mg kg of soil] Organic matter content [%a]

i
=00
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Wl i
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Fig. 5. Organic Carbon and total humus content

Fig. 4. Microelements content [mg/kg of sail] Souirce: Original

Source: Original.

For the other two analyzed micronutrieits Economic efficiency of the cultivation of

Copper (Cu) and Zinc (zB)lower Ot hornfreed blackberry

concentrations were recorded. Copper leveld Nroughout the study period (2018)22),
ranged from 0.9 mg/kg in 20 to 2.6 mg/kg in berry harvesting took placgannually in July
2018, while Zinc levels varied between 1.21AUgust. , ,

mg/kg in 2020 and 4 mg/kg in 2018. The tof[al harvested vyields increased
An increasing trend was observed in theProgressively over the years, as follows:
organic matter content, reflected by the6'900kg (2018), 8,800 kg (2019), 9,900 kg
progressive rise in both organic carbon anO(ZQZO),Q,SOO kg _(2021)’ and 10,600 kg (2022).
total humus levels over the studyeriod This mean that in 2022, blackberry yield was
(Figure 5) which positively impacts soil PY 53.62% higher @n in 2018.

structure, fertility, and water retention. This yield progression corresponds to an
The increasing trend in organic matter contenfVerage production of 2.07 kg per plantin 2018
is a positive indicator of soil health and (forth growing season) and 3.2 kg per plant in
sustainability, supporting better nutrient 5)022 (eighth growing season) (TabtePhoto

Table 1. Economic efficiecy of the cultivation of the "Thorfree blackberry variety"

2018 2019 2020 2021 2022 2022/2018
%

Total Blackberry yield (kg) 6,900 8,800 9,900 9,800 10,600 153.62
Blackberry yield (kg/plant) 207 2.64 2.97 2.0 3.18 153.62
Production cost ( Lei/ha) 16,500 18,000 18,500 | 17,000 17,500 106.00
Total production cost (Lei) 10,725 11,700 12,025 | 11,050 11,375 124.70
Average production cost per k
blackberry (Lei/kg) 1.55 1.32 1.21 1.12 1.07 69.03
Average price at the farm gal 4, 125 125 15 15 125.00
(Lei/kg)
Marketed production 0
blackberry 4,400 6,600 3,800 6,300 7,200 163.63
(kglyear)
Total Income from sales (Lei) | 52,800 82,500 47,500 | 94,500 | 108,000 204.54
Profit per kg blackberry (Lei/kg] 9.56 10.72 9.33 13.24 13.42 140.37
Total profit(Lei/year) 42,065 70,800 | 35,475 | 83,450 96,625 229,70

Source: Own results and calculations.
*The total profit at the end of the year 2020 is associated with the GO¥[iandemic.
Note: Exchange rate 1 Euro= 5.0753 Lei on 22 September 2025, NationabfBoania [38].
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management practices and/or improved
production efficiency, likely resulting dm
increased yields relative to input costs over the
analyzed period.
The yield per plant demonstrated a significant
overall improvement, increasing from 2.07 kg
in 2018 to 3.18 kg in 2022, which represents a
53.62% rise. Although there was a temporary
decline in 2021, when yield dropped to 2.0 kg
per plant, this was followed by a strong
recovery in 2022, indicating the resilience and
productive potential of the crop under
improved cultivation conditions.
The findings of this study support the broader
potential of blackberry Rubus fruticosud..)
cultivation, particularly for smalcale
agricultural landowners in Romania. Given
that Romania accounted for 31.8% of all
agricultural holdings in the EQ@7 in 202@
totaling 2,887,078 out of 9,067,300 farms][28
9wl LAY RS o ‘ this crop may serve as a viable diversification
Photo 3. Blackbernspecimens in the eighth year of Strategy for fragmented and leiwput farms.
cultivation Moreover, the recent decline in the quantities
Source: Original. of nonwood forest products (NWFPs)

) harvested from natural forests [11] further
Between 2018 and 2022, total profit from the nderscores the relevance of iulting
cultivation of the "Thordree” blackberry piackberries as a sustainable alternative to wild
variety increased markedlyfrom 42,065 Lei harvesting, offering both ecological and

in 2018 to 96,625 Lei in 2022, reflecting a economic benefits. A notable example of

COVID-19 pandemic, it rebounded sharply in gemonstrating effective propagation
the following years, reaching record levels INtechniques fad promising yield performance
2021 and 2022. under controlled conditions [19].

The substantial rise in income and profit
between 2018 and 2022 can be attribute¢coNCLUSIONS
primarily to the increase in marketed

production and the higher farm gate price pegased on the results obtained, it can be
kilogram of blackberries. Marketed _productlon concluded that blackberry is a promising crop
grew by 63.63%, from 4,400 kg in 2018 0 t5 produce higiguality and substantial berry
7,200 Ig in 2022, while the average selling yie|ds, valued for their notable nutritional
price rose from 12 Lei/kg to 15 Lei/kg over the properties.

same period. Combined, these factorsgjackberry holds considerable potential in
contributed to a more than 200% increase IMultiple domains relevant to Romanian
total income, which rose from 52,800 Lei to agriculture and rural development.
108,000 Lel. Specifically, it can: contribute to the
Between 2018 and 2022, the averag giversification of fruit production at the
production cost per kilogram of blackberriesnational level, support income generation in
decreased significantly, from 1.55 Lei to 1.07,ral areas through the collection and

Lei, representing a 30.97% reduction. ThiScommercialization of notimber forest
notable decline indicates enhanced cost
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products (NTFPs) and offer sustainable land[ 1 0] Budtu, R., 2024, Researc

forestadjacent a;eas of Oradea, Fascicle: Environmental Protectior33

. . [ 11] Ci oact, L., Enescu, C. M
To fully harness this potential, future researcheyoution of harvesting of newood forest products in
and targeted westment should prioritize: Romania. Research Journal of Agricultural Sciences,
optimization of cultivation techniques and 50(4), 8286.
integrated pest management strategied, 1 21 ¢l apa, ' D., ~HOr'Ha, M.,

. Propagation of blackberry cultivars in thrée vitro
development of robust value chains for bothculture systems and evaluation of genetic uniformity.

fres_h ?—nd processed berries products angournal of Central European Agriculture, 25(4), X076
facilitation of market access for local 1087.

communities involvedn the harvesting and [ 13] Col i Har , A.,kGliggdD. 2616, V. ,
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Abstract

This study analyzes the evolution of the environment in Romania during the period@3frough an integrated

approach that correlates the dynamics of urban green spaces with the overall condition of vegetation, assessed by the
intensity of tree damage based on crown defoliation. The analysis relies on official statistical data provided by th
Nati onal I nstitute of Statistics, using the indicato
according to crown defoliation rateo, reported annual
evolution of urban gree spaces, characterized by significant increases in counties with pronounced metropolitan
dynamics and by stability or lower values in other regions, reflecting persistent territorial disparities. In parallel, the
analysis of defoliation rates indicatestithe majority of trees consistently fall within the healthy or slightly damaged
category, suggesting a relatively favourable overall condition of vegetation, while also revealing the presence of a
constant segment affected by ecological stress. Theatitegof the two indicators shows that the expansion of urban

green spaces does not automatically lead to a reduction in ecological pressures, but rather represents only one
component of a complex system influenced by climatic, administrative, and aggmapfactors. The S.W.O.T.
analysis and the conceptual synthesis presented in t
cities are expanding and vegetation demonstrates a certain degree of resilience, ecological pressures remain act

The study thus provides a coherent perspective on the state of the environment in Romania and emphasizes the
importance of continuous monitoring and integrated approaches in territorial analysis.

Key wordsurban green spaces, environment, crown defoliation, ecological pressures, territorial analysis,
Romania

INTRODUCTION maintaining biodiversity, espidly in urban
areas subject to demographic and functional
In recent decades, pressures exerted on th®essures [4]. At the same time, these works
environment have increasedignificantly, highlight the existence of pronounced
driven by accelerated urbanization, theterritorial disparities, determined by levels of
intensification of economic activities, and theinvestment, public policies, and local
increasingly frequent manifestations of climateadministrative capacity [2
change. The specialized literature emphasizes parallel, the literature indicates that the
that these processes simultaneously affeabverall condition of vegetation represents a
territorial stricture, environmental quality, and sensitive indicator of environmental quality
ecosystem functioning, generating imbalancesind of the impact of climatic and
that require integrated assessments based @mthropogenic factors. Assessments based on
relevant quantitative indicators [1Particular tree crown defoliation are widely usetd
attention has been given to the relationshigcapture the dynamics of ecological stress and
between the development of builp aeas and  are relevant for identifying mediumand long
the environmento6s c agmtends [8]. THese andybes showthat @vend
mitigate anthropogenic pressures. Recenin contexts where the environment appears to
studies show that green spaces play an essentiahintain its functionality, vulnerable segments
role in regulating microclimates, reducing persist, exposed t@rogressive degradation
thermal stress, improving air quality, and[7]. At both European and national levels,
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research underlines the necessity of correlatingrocessing tools, and the integration of
environmental indicators derived from official information from the scientific literature and
statistical sources with detailed territorial relevant institutional sources. The
analyses, in order to avoid fragmentedmethodological framework is designed to
interpretations. Recent approaches insist thaénsue temporal and spatial comparability of
the separate evaluation of environmentakhe results, as well as transparency in all stages
components (urban areas, vegetation, land usef the analytical process.

limits the capacity to fully understand the Data sources

complex processes shaping contemporaryhe statistical data used in this study were
geographical space [10]. extracted from th&@empo Online database of

In the case of Roméam the literature highlights the National Institute of Statistics (INS),
the presence of persistent ecological pressureselecting two relevant environmental
generated both by climate change and byndicators for the period 2020024

historical territorial imbalances. Studies-TOE1271 i Target 8 1 Environment i
indicate that while certain regions benefit fromGreen space area by countyexpressed in
significant natural resources and a highhectares and reported annually at the county
adapive capacity, others face structural level and for the Municipality of Bucharest;
vulnerabilities that may amplify the effects of -TMI1163 i Target 6 i Environment i
environmental degradation [7, 8]. Theselntensity of tree damage according to crown
findings support the need for analyses based odefoliation rate, expressed in percentages and
official statistical data capable of capturing structured by defoliation classes and vegetation
recent developments and providingsalid types.

foundation for coherent interpretations. The green space indicator indks exclusively
Based on these premises, the present studgndscaped areas located within the buyit
aims to analyze the evolution of the area of localities (parks, public gardens, public
environment in Romania during the periodsquares, tree and flower plots, urban forests,
20202024 by correlating two relevant cemeteries, and sports facilities), in accordance
indicators: green space area at the county levelith the INS methodology. Agricultural land,
and the intensity of tree damage according tagreenhouses, nurseries, and water surfaces are
crown defoliation rate. By integrating these excluded. For the Municipality of Bucharest,
indicators, the research seeks to highlight howhe data are derived from thé Gr e e n
urban expansion and the overall condition ofR e g i sdevelopedander Law no. 24/2007
vegetation refl ect t [0,€10].€he erown defolrateomibdicator icuaepl a ¢ i t
to withstand contemporary celogical as a measure of the overall conditiohtree
pressures, while also providing a syntheticvegetation and is collected annually within the
perspective on existing territorial imbalances. European monitoring network coordinated by
The objective of this article is to examine thelCP-Forests under the auspices of CLRTAP. It
evolution of the environment in Romania reflects the dynamics of tree health status and
between 2020 and 2024 by correlating thedoes not have an exhaustive national coverage,
dynamics of urban greemaces at the county being primarily eiented toward the analysis of
level with the overall condition of vegetation, temporal trends [8].

assessed through the intensity of tree damag@ata processing and analysis

based on crown defoliation, in order to identify Data processing was carried out using
territorial disparities and persistent ecologicaldescriptive and comparative methods, focusing

pressures. on:
-the analysis of the territorial distribution of
MATERIALS AND METHODS urban green space area at the countgli

-the identification of annual variations and
The andysis carried out in this study relies on significant statistical and administrative
official statistical data, standardized data changes;
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-the assessment of the evolution of the share dhrough two complementary statistical
trees classified witihdicatorst that c&pire %botta nite  urbans %
defoliation groups, as an iwdtor of dimension and the trdeased component of
ecological pressures.No direct causal natural capital. The analysis is based on official
relationships were assumed between the twetatistical dataprovided by the National
indicators. The analysis has an exploratory and¢hstitute of Statistics and on information
integrative character, aimed at identifyingderived from the European forest health
patterns and territorial disparities. monitoring network ICH-orests, covering the
Cartographic and graphical representation  period 20202024. Beyond their climatic role,
The spatial representati of green space area the literature highlights the contribution of
data was carried out through annual thematicirban greenspaces to reducing acoustic
maps usingMicrosoft Office 3657 Excel. The discomfort, as they act as natural barriers
data were organized into structured tables, antetween road infrastructure and buifi areas
value classification was designed to highlight[13].

territorial contrasts and thermmal dynamics of The first indicator analyzed is the area of green
the indicator. The S.W.O.T. analysis was spaces developed within the bl areas of
synthesized into an original conceptuallocalities, expressed in hectasesl reported at
representation in the form of @he c o | o ghe caumty level and for the Municipality of

b al an c ereated usiedliadosoft Office Bucharest. According to the statistical
365 1 PowerPoint, employing graphic definition, this indicator includes parks, public
elements from thdcons section. This visual gardens, public squares, tree and flower plots,
approach was chosen to facilitate the integratedirban forests, cemeteries, and areas associated
interpretation of strengths, weaknesseswith spots facilities located within the
opportunities, and threats identified based orbuildable perimeter of localities. Agricultural
the statistical results. land, greenhouses, nurseries, vegetable
Literature and institutional references gardens, and water bodies are excluded. Urban
To contextualize the results and substantiatgreen spaces play a crucial role in mitigating
the interpetations, scientific articles from the urban heat island effect, improvingeth
specialized journals, European reports, andirban microclimate, reducing noise pollution,
relevant institutional documents addressingand maintaining biodiversity, while also
topics such as urban development, greesserving as important elements of ecological
infrastructure, climatic  pressures, andconnectivity between intrarban and extra
environmental conditions were consulted.urban areas.

These soures were used exclusively to supportThe second indicator examined concerns the
the analytical framework and interpret theintensity of tree damagaccording to crown
findings, without substituting the official defoliation rate, expressed as a percentage and
statistical data employed in the analysis. used as a measure of forest health. Defoliation
By combining INS data with accessible represents the loss of leaves or needles from
cartographic tools and an integrated analyticathe crown of a tree compared to a reference tree
appoach, the applied methodology enables avith a complete foliar apparatus and is
coherent evaluation of environmental assesed annually through visual observation,
evolution in Romania during the period 2020 in accordance with the methodology adopted at
2024, providing a solid basis for the the European level. The data are collected
interpretations presented in the followingwithin a systematic transnational network

sections. coordinated under the auspices of the
Convention on Longange Transboundary Air
RESULTS AND DISCUSSIONS Pollution (CLRTAP) and ICH-orests, with the

primary objective of capturing the dynamics of
The Results andiscussionssection analyzes forest health over time rather than providing
the state of the environment in Romaniaexhaustive national coverage.
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The combined analysis of the two indicatorsdisparities, extreme values, and general trends,
makes it possible to identify territorial and without assuming direct caal relationships
temporal patterns relevant to the assessment between urban green spaces and forest health
ecological pressures on both the built andstatus, but rather offering an integrated
natural environment. The comments presentednalytical framework for interpreting recent
in this section focus on identifying regional environmental developments in Romania.
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Fig. 1. Green space areadnunty in Romania, 2020 (unit of measurement: hectares)
SourceNIS, http://statistici.insse.ro [8].
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In 2020, the distribution of landscaped greenThe high values recorded in these counties may

spaces at the county level reveals significanbe associated with the presence of medium

contrasts among R o mand ilagéized urbangentmsswell asTwithe

highest value is recorded in the Municipality ofthe inclusion in this category of extensive

Bucharest, with a total area of 4,506 hectaregyrban parks, green areas associated with sports

a situation explained by¢h c api t al fadglities paadc otleet public amenities, in

administrative status and the use of data fronaccordance with the statistical definition used

the AGr een R e dpvempe@ r in 0by the National Institute of Statisti{g].

accordance with the provisions of Law no.llfov County presents a particular situation,

24/2007 on the regulation and administrationwith a relatively high green space area (1,178

of green spaces within builip areas [9]. ha) despite its predominantly peniban

At the county levelMar amur e'H c | eharactety Thestvalue dnay be linked to the

out with 2,364 hectares of green spacesexpansion of new residential areas in the

followed by Dolj (1,253 ha), llfov (1,178 ha), vicinity of the Municipality of Bucharest and

MureH (1,123 ha), C | toghe ifclusiof ¢f @eernspaces assooniated Vdta | a "Hi

(1,087 ha). The functions of urban green spaceecently developed urban complexes, a

are not limited to their aesthetic dimension;phenomenon characteristic of metropolitan

they also contribute to microclimate development processes surrounding major

regulation, water retention, and the reductiorcities.

of the environmental impact of built structuresAn intermediate level of green space area is

[12]. observed in coun28ha,s suct
Hunedoara (950 ha), | a Hi
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ha), and Prahova (849 ha). These valuesot

suggest relatively balanced

represent a major
urbandevelopment policies. Moreovein counties
development, in which the development ofcharacterized by extensive natural

priority

in

local

areas

green spaces evolved alongside the expansiasutside buikup zones, the pressure to develop

of the built environment, without generagi
extreme variations at the county level [11].

urban green spaces is generally lower [5].
The uneven distribution of green spaces in

At the opposite end of the spectrum, countie020 highlights the decisive role of local

such as Giurgiu (70 ha), Gorj (153 ha),administrative decisionsand

Vrancea

(172

ha),

ha),

record the lowest landscaped grespace

Covasna

(248

T u lcapacity

important

institutional

i 2sBaPingh thi¥ ,indi&tod. aThe ( 2 Z
h aidlentified rewitorid wWigparities Cahditdte dna )

reference point

for analyzing

areas. These lower values may be associatetkvelopments in subsequent years and for
with a reduced degree of urbanization, aassessing the effectiveness of public policies
limited number of urban settlements, or urbanaimed at improving Uran environmental

structures in which landscaped green spaces dyuality [6].
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Fig. 2. Green space area by county in Romania, 2021 (unit of measurement: hectares)

SourceNIS, http://statistici.insse.ro [8].
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In 2021, the distribution ofandscaped green The Municipality of Bucharest maintains its
spaces at the county level generally maintaingonstant value of 4,506 hectares, a situation
the territorial patterns observed in the previouexplained by the continued use of the

year; however, significant increases are visiblgreviously developed Gr e e n

in certain counties, indicating either

total area of landscaped green spaces wit

Reddy st er

anthe absence of structural updates to the
intensification of urban development processeseported area during the analysed perjdAt

or administrative updates of statistical recordst h e
The data are reported annually and reflect theounty with the largest green space area (2,367

hinthea ) ,

built-up areas of localities, in accordance withh a ) ,
the methodology of the National Institute of stability of these values suggests continuity in
local policies aned at maintaining urban green
infrastructure.

Statistics.

county I

foll
Cl uj

owed
(1,

evel, Mar a
by Dol j (1
227 ha), an
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The most notable change in 2021 is recorded imfrastructure

in  reginal

urban centers,

lIfov County, where the green space areawithout generating extreme variations at the

increases significantly from 1,178 hect
2020 to 2,746 hectares

ares innational level.

in 2021. ThisAt the opposite end, counties such as Giurgiu

development may be associated withet (70 ha), Gorj (153 ha), Vrancea (172 ha),

accelerated expansion of urban and-pebian

Tulcea (208

areas, as well as with the inclusion in official (197 ha) continue to
statistics of green spaces related to newlyandscaped green space areas. The persistence
developed residential and service complexes iof these low values suggests limited urban
the metropolitan area of the Municipality of dynamics, as well as a possible orientation of

Bucharest. The abruphcrease most |

ikely local

ha),
record the

St aj
lowest

development policies toward other

reflects an administrative reporting updatepriorities, to the detriment of expanding intra
rather than a physical transformation achievedirban green spaces.
Overall, the 2@1 data confirm the persistence
Moderate increases in green space area are aleb significant territorial disparities in the
observed in counties such as Cluj (1,227 ha)distribution of urban green spaces in Romania.

within a single year.

| a Hi

(723 ha), and

(1, 005 1,066ha), SuCkava AlthaughiHzerta(n counties record important
Mur eH (pdnctual2 @crebsaes), ,the dgenemll stmpiatueen t s

that may be linked to ongoing urban expansiomemains uneven, highlighting the decisive role
and the extension of public amenities inof local administrative capacity and the pace of
countyseat cities. These values reflect a trendirban development in shaping this indicator.
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Fig. 3. Green space area by county in Romania, 2022 (unit of measurement: hectares)

SourceNIS, http://statistici.insse.ro [8].
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In 2022, the distribution of landscaped greerevolved only marginally, reflecting either the
spaces at the county level indicates a period afonsolidation of existing statistical records or a
relative stabilization following the more moderate pace of new urban developments, in

pronounced adjustments observed
previous ar. The reported values s

in theccordance with official re
uggestA t t he

county

porting.
l evel,

that, in most counties, the green space arelaold a dominant position with 2,365 hectares,
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closely followed by BddiB2 ha) fall withiv thehistermediaMu r e '+
(1,458 ha), Dolj (1,258 ha), and Cluj (1,220value range. In these cases, Vvariations

ha). The persistence of these high valuesompared to the previous year are limited,
suggests that these counties bean&fim a indicating a balance between the expansion of
well-established urban green infrastructure thathe built environment and the maintenance of

has been maintained and strengthened oveaxisting green areas. This stability may be

time. interpreted as a sign of the maturation of local

A distinctive feature of 2022 is the marked urban planning processes.

i ncrease in green s p anccentrasty ceumties such euGivegid (7C ba) nt y
which reaches 1,458 hectares compared to th@orj (153 ha), Vrancea (172 ha), Tulcea (208
previous year.This development indicates h a) , St aj (221 ha),
either the expansion of public amenities in thecontinue to record the lowest landscaped green
countyos ur ban cent espaxe walues. alhe nabseree a esigraficahte d
update of the reported areas, a phenomenovariations compared to previous years suggests
frequently observed in annual administrativelimited urban dynamics, as well as the possible
statistics. A positive trend is also observed inabsence of local policies explicitly oriented
cunties such as Con s ttaartHahe (eXpanfidh Oof imtempan gfenc e a v
(828 ha), Bihor (864 ha), and Arad (614 ha),infrastructure.

where moderate increases suggest active y€@verall, the 202 data highlight the
controlled urban dynamics. consolidation of already existing territorial

al

Counties such as | aHidisgafti@sCatherahan a réstructeridgoohgrean ( 9
ha), Timi'H (883 ha) ,spaPerdisthbatioreat the Aaiodal ldvel.) |, and
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Fig. 4. Green space area by county in Romania, 2023 (umiéafurement: hectares)
SourceNIS, http://statistici.insse.ro [8].

42 M. Bucuresti 4 506

The stabilization trend observed in mostinfluence the dynamics of green spaces in the
counties indicates that major developments ircoming years).

this indicator are closely linked to The year 2023 marks a visible shift in the
administrative  decisions, metthmlogical dynamics of urban green spaces, characterized
updates, and the general pace of urbaby the emergease of highly pronounced
development (factors that will continue to punctual increases, alongside the persistence of
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areas experiencing stagnation or decline. Thét the lower end of the distribution remain
distribution of values at the county level counties such as Giurgiu (70 ha), Gorj (153
indicates that, unlike the previous year, certairh a ) Vrancea (183 ha), T
counties record significant changes in the(216 ha), and Covasng180 ha). The

reported areas, suggesting either majopersistence of these reduced values suggests
administrative interventions or substantialongoing administrative inertia and limited

expansions of urban green amenities. integration of landscaped green spaces into the
The most striking development is observed inurban structure of these counties, despite the
BraHov County, wh e r e poditihee developments aobgeraed ein athee a

increases abruptly to 1,365 hectares, comparegtgions.

to 372 hectares in 2022. This substantialOverall, 2023 stands out through the
iIncrease represents a turning point in thentensification of territorial polarization in the
analyzed time series and may be interpreted adistribution of urban green spaces. The
the result of reclassification or the inclusion ofemergence of very large increases in certain
extensive urban green areas, possiblyounties, alongside stagnation in others,
following updates to local records dhe indicates that the evolution of this indicator is
integration of perurban zones into the built decisively influenced by administrative
up area. The magnitude of this variationfactors, reporting capacity, and local urban
suggests an administrative process rather thatevelopment priorities, rather than by a
a physical transformation carried out within auniform process of green infrastructure
single year. expansion at the national level.

A significant development is also recorded inThe data for 2024 outline a picture of structural
Arad Couny, where the green space areastabilization in the distribution of urban green
reaches 1,020 hectares, nearly double the valispaces at the county level, following the
recorded in the previous year. This increasesignificant fluctuations and adjustments
positions the county above other traditionallyobserved during the 2022023 period. The
recognized urban poles and indicates a rapideported values confirm that, for most counties,
reconfiguration of urban green infrasttuie, the area of landscaped green spacestiased
either through the effective expansion ofa phase of consolidation, with only marginal
landscaped areas or through the revision o¥ariations compared to the previous year,

local reporting criteria. reflecting both the maturation of administrative

Counties with high and relatively stable valuesprocesses and a relative plateau in urban

i nclude || fov (2, 7429expgarssipn, MaramureH (2, 365
ha), MureH (1, 458 h aQountie®with the Highestv&lugs cbréinue to a n d
Cluj (1,220 ha). The persistence of these valuesiclude llfov ( 2, 765 ha) , Mar amu |
confirms that these counties benefit fromantha) , MureH (1,524 ha), Br

urban structure in which green spaces represe(it,262 ha), and Cluj (1,221 ha). The
a constant component of territorial persistence of these values confirms that these
development, without major ye#o-year counties have integrated green spaces as a

fluctuations. structural component of urban development,
An intermediate level ofjreen space area is and subsguent annual changes are more likely
observed i n count i es theresaltof firee adjustraehts ratherthardniajor h a )

Const an'Ha (1,075 h a )interverBans. a "Hi (1,059 ha),
Hunedoara (960 ha), Suceava (837 ha), anth the case of Ilfov County, the maintenance of
Sibiu (546 ha). In these cases, variations arigh values consolidates the trend initiated in
moderate and indicate incremental evolution2021, suggesting a lasting redefinition of green
typical of cities where urban planning policies infrastrud¢ure within the metropolitan area of
are implemented gradually, without major the Municipality of Bucharest.

structural interventions.
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Fig. 5. Green space area by county in Romania, 2024 (unit of measurement: hectares)
SourceNIS, http://statistici.insse.ro [8].

MureH County stands analyzed peod2s0ggebts the exiserace lofi n g
1,524 hectares, confirming the sustainedoersistent structural constraints related to the
growth observed since 2022. This developmensize and functionality of urban settlements, as
indicates either a progressive expansion ofvell as to locally assumed development
urban amenities or a more comprehensiveriorities.

reportingof existing areas, placing the county Viewed as a whole, the evolution of urban

in a reference position at the regional level.green space area during the 2024 period
Similarly, Br aHov m a highlightsi anheterogehesus dynagic, marled u e
recorded in 2023, signalling that the previousby punctual administrative adjustments and

surge was not circumstantial but rather reflectgpronounced regional differences. However,

a structural change in the repog and 2024 confirms the consolidation trend in
classification of urban green spaces. territorial distribution, indicating that major

A consistent group of counties presents stablehanges in this indicator arenore likely

I ntermedi at e val ues,exceptions | daven rmyy metGaloiogitah or'Ha
(1,075 ha), Gal aHi ( ddmifisir&tive mead)ibratiohsarather thad $h8 h ¢
Hunedoara (960 ha), Suceava (837 ha), Sibivesult of a uniform process of green space

(557 ha), and Bihor (869 ha) these cases, expansion at the national level. These findings
developments during the 20224 period provide a relevant framework for subsequent
indicate a relative balance between thecorrelation with indiators concerning forest
expansion of the built environment and thevegetation health and existing ecological
maintenance of green spaces, without abrupgbressures.

variations suggesting major administrative Subsequently, the analysis extends from the
changes. built environment to the general condition of

At the lower end ofhte distribution, counties vegetation through the examination of the

such as Giurgiu (70 ha), Gorj (153 ha),indicatori | nt ensi ty of tree ¢
Vrancea (183 ha), T u ltoc ecar o(w2n0 & el as)bothaifbénigragn r @ 2 1
ha), and Covasna (177 ha) continue to recordpaces and the monitored trees reflect the

the smallest landscaped green space areas. Teenvi r onment 6 s response |
stability of these values throughout thesuch as climate change, air pollution, and

135














https://managementjournal.usamv.ro/pdf/vol.24_4/Art12.pdf
https://managementjournal.usamv.ro/pdf/vol.24_4/Art12.pdf
https://managementjournal.usamv.ro/pdf/vol.23_4/Art14.pdf
https://managementjournal.usamv.ro/pdf/vol.23_4/Art14.pdf
https://managementjournal.usamv.ro/pdf/vol.24_1/Art14.pdf
https://managementjournal.usamv.ro/pdf/vol.24_1/Art14.pdf
https://managementjournal.usamv.ro/pdf/vol.23_4/Art15.pdf
https://managementjournal.usamv.ro/pdf/vol.23_4/Art15.pdf
https://www.eea.europa.eu/en/analysis/publications/urban-sprawl-in-europe
https://www.eea.europa.eu/en/analysis/publications/urban-sprawl-in-europe
https://ec.europa.eu/environment/urban/green_cities_en.htm
https://ec.europa.eu/environment/urban/green_cities_en.htm
https://managementjournal.usamv.ro/pdf/vol.23_4/Art34.pdf
https://managementjournal.usamv.ro/pdf/vol.23_4/Art34.pdf



http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
https://legislatie.just.ro/Public/DetaliiDocument/81553
https://managementjournal.usamv.ro/pdf/vol.25_3/Art59.pdf
https://managementjournal.usamv.ro/pdf/vol.25_3/Art59.pdf
https://www.oecd.org/regional/cities-in-the-world-9789264237090-en.htm
https://www.oecd.org/regional/cities-in-the-world-9789264237090-en.htm
https://landreclamationjournal.usamv.ro/pdf/2014/Art11.pdf
https://landreclamationjournal.usamv.ro/pdf/2014/Art11.pdf
https://landreclamationjournal.usamv.ro/pdf/2024/Art42.pdf
https://landreclamationjournal.usamv.ro/pdf/2024/Art42.pdf
https://landreclamationjournal.usamv.ro/pdf/2023/Art45.pdf
https://landreclamationjournal.usamv.ro/pdf/2023/Art45.pdf



mailto:jeni_calina@yahoo.com
mailto:aurelcalina@yahoo.com
mailto:milutmarius@yahoo.com
mailto:marian_vangu@yahoo.com
mailto:aurelcalina@yahoo.com







































https://aventurainromania.ro/
https://www.descoperimromania.ro/zone-turistice/%20valea-cernei/
https://www.descoperimromania.ro/zone-turistice/%20valea-cernei/
https://www.expedia.com/Baile-Herculane
https://www.expedia.com/Baile-Herculane



https://primaria.baile-herculane.ro/
https://www.speologie.org/
https://turistprinromania.com/






mailto:jeni_calina@yahoo.com
mailto:aurelcalina@yahoo.com
mailto:croitorualinc@yahoo.com
mailto:ion.stan@edu.ucv.ro
mailto:aurelcalina@yahoo.com






























https://aventurainromania.ro/



https://www.bucegipark.ro/en/
https://cjbrasov.ro/ova_doc/strategia-de-dezvoltare-a-judetului-brasov
https://cjbrasov.ro/ova_doc/strategia-de-dezvoltare-a-judetului-brasov
https://www.libertatea.ro/%20lifestyle/parcul-natural-bucegi-unde-e-obiective-turistice-3630304
https://www.libertatea.ro/%20lifestyle/parcul-natural-bucegi-unde-e-obiective-turistice-3630304
https://www.libertatea.ro/%20lifestyle/parcul-natural-bucegi-unde-e-obiective-turistice-3630304
https://primaria.brașov.ro/



https://www.romanian-journeys.com/atractie-turistica-romania/cheile-zarnestiului
https://www.romanian-journeys.com/atractie-turistica-romania/cheile-zarnestiului
https://www.romanian-journeys.com/atractie-turistica-romania/cheile-zarnestiului
https://romaniasalbatica.ro/ro/parc-natural/bucegi
https://romaniasalbatica.ro/ro/parc-natural/bucegi






mailto:karen.yap@vsu.edu.ph
mailto:da.catibo@vsu.edu.ph,
























https://doi.org/10.1111/gere.12287
https://pmc.ncbi.nlm.nih.gov/articles/PMC10309984/
https://www.semanticscholar.org/paper/Empowering-Farmers-in-Sub-Saharan-Africa-%3A-Best-Beaudoux-Bourque/77884b49cbf75c373e3ba0eada3f5297b7eb0d4c
https://www.semanticscholar.org/paper/Empowering-Farmers-in-Sub-Saharan-Africa-%3A-Best-Beaudoux-Bourque/77884b49cbf75c373e3ba0eada3f5297b7eb0d4c
https://www.semanticscholar.org/paper/Empowering-Farmers-in-Sub-Saharan-Africa-%3A-Best-Beaudoux-Bourque/77884b49cbf75c373e3ba0eada3f5297b7eb0d4c
https://www.semanticscholar.org/paper/Empowering-Farmers-in-Sub-Saharan-Africa-%3A-Best-Beaudoux-Bourque/77884b49cbf75c373e3ba0eada3f5297b7eb0d4c
https://www.semanticscholar.org/paper/Empowering-Farmers-in-Sub-Saharan-Africa-%3A-Best-Beaudoux-Bourque/77884b49cbf75c373e3ba0eada3f5297b7eb0d4c
https://ageconsearch.umn.edu/record/348585/?v=pdf
https://ageconsearch.umn.edu/record/348585/?v=pdf



https://doi.org/10.1016/j.foodpol.2008.10.003
https://doi.org/10.47125/jesam/2016_1/07
https://doi.org/10.3390/su11030889
https://doi.org/10.52006/main.v4i4.420
https://doi.org/10.1016/j.agsy.2021.103074
https://doi.org/10.1016/j.crsust.2023.100218
http://jatm.ctu.edu.ph/index.php/jatm/article/view/338,
http://jatm.ctu.edu.ph/index.php/jatm/article/view/338,



mailto:ceban_alexander@yahoo.com
mailto:ceban_alexander@yahoo.com





















https://doi.org/https:/doi.org/10.36004/nier.cecg.I.2023.17
https://doi.org/https:/doi.org/10.36004/nier.cecg.I.2023.17
https://doi.org/10.3920/978-90-8686-910-7_7
https://doi.org/10.3920/978-90-8686-910-7_7
https://doi.org/10.3390/su14116784
https://doi.org/10.5713/ab.23.0367
https://doi.org/10.5713/ab.23.0496
http://www.statistica.gov.md/
https://doi.org/10.1787/601276cd-en



https://comtradeplus.un.org/






mailto:rodica.chetroiu@iceadr.ro
mailto:necula.diana@iceadr.ro
mailto:necula.diana@iceadr.ro

























































https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-first-edition
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-first-edition
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-first-edition
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/lucasmechanicseconomicgrowth.pdf
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/lucasmechanicseconomicgrowth.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2011/10/how-s-life_g1g14dc9/9789264121164-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2011/10/how-s-life_g1g14dc9/9789264121164-en.pdf



https://www.oecd.org/content/dam/oecd/en/publications/reports/2011/10/how-s-life_g1g14dc9/9789264121164-en.pdf
https://one.oecd.org/document/edu/edpc(2022)2/en/pdf
https://www.journals.uchicago.edu/doi/epdf/10.1086/261420
https://www.journals.uchicago.edu/doi/epdf/10.1086/261420
https://www.researchgate.net/publication/324840550_dezvoltarea_capitalului_uman_in_conditiile_formarii_economiei_inovationale
https://www.researchgate.net/publication/324840550_dezvoltarea_capitalului_uman_in_conditiile_formarii_economiei_inovationale
https://www.researchgate.net/publication/324840550_dezvoltarea_capitalului_uman_in_conditiile_formarii_economiei_inovationale
https://www.worldbank.org/en/publication/human-capital/publication/human-capital-project-investing-in-people-today-for-a-better-recovery-future
https://www.worldbank.org/en/publication/human-capital/publication/human-capital-project-investing-in-people-today-for-a-better-recovery-future
https://www.worldbank.org/en/publication/human-capital/publication/human-capital-project-investing-in-people-today-for-a-better-recovery-future
https://documents1.worldbank.org/curated/en/363661540826242921/pdf/the-human-capital-project.pdf
https://documents1.worldbank.org/curated/en/363661540826242921/pdf/the-human-capital-project.pdf






mailto:katerina.churkova@abv.bg
mailto:katerina.churkova@abv.bg


















https://doi.org/10.2135/cropsci2011.08.0455



https://doi.org/10.1016/j.heliyon.2021.e08660
https://doi.org/10.3390/agronomy12040950














































































https://unesdoc.unesco.org/ark:/48223/pf0000098427



mailto:costaiche.georgiana@managusamv.ro
mailto:chihaia.anisoara@managusamv.ro
mailto:costaiche.georgiana@managusamv.ro


















https://insse.ro/cms/ro/content/produc%C5%A3ia-de-carne-lapte-%C5%9Fi-produse-lactate-din-unit%C4%83%C5%A3ile-industriale-%C3%AEn-anul-2024
https://insse.ro/cms/ro/content/produc%C5%A3ia-de-carne-lapte-%C5%9Fi-produse-lactate-din-unit%C4%83%C5%A3ile-industriale-%C3%AEn-anul-2024
https://insse.ro/cms/ro/content/produc%C5%A3ia-de-carne-lapte-%C5%9Fi-produse-lactate-din-unit%C4%83%C5%A3ile-industriale-%C3%AEn-anul-2024
https://insse.ro/cms/ro/content/produc%C5%A3ia-de-carne-lapte-%C5%9Fi-produse-lactate-din-unit%C4%83%C5%A3ile-industriale-%C3%AEn-anul-2024
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte23r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte23r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte22r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte22r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte21r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte21r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte20r.pdf
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/prod_carne_lapte20r.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC5122229/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC5122229/?utm_source=chatgpt.com
https://academic.oup.com/nutritionreviews/article/79/Supplement_2/4/6457118?utm_source=chatgpt.com&login=true
https://academic.oup.com/nutritionreviews/article/79/Supplement_2/4/6457118?utm_source=chatgpt.com&login=true
https://academic.oup.com/nutritionreviews/article/79/Supplement_2/4/6457118?utm_source=chatgpt.com&login=true
https://doi.org/10.1186/s12986-020-00527-yhttps:/link.springer.com/article/10.1186/s12986-020-00527-y?utm_source=chatgpt.com#citeas
https://doi.org/10.1186/s12986-020-00527-yhttps:/link.springer.com/article/10.1186/s12986-020-00527-y?utm_source=chatgpt.com#citeas
https://doi.org/10.1186/s12986-020-00527-yhttps:/link.springer.com/article/10.1186/s12986-020-00527-y?utm_source=chatgpt.com#citeas






mailto:george.marius.cracu@univ-ovidius.ro
mailto:oanamateivioleta@yahoo.com
mailto:george.marius.cracu@univ-ovidius.ro






























https://doi.org/10.1016/j.tourman.2014.06.006
https://doi.org/10.4018/979-8-3693-9636-0.ch014
https://doi.org/10.29036/jots.v15i29.805
https://doi.org/10.1108/IJCHM-09-2017-0555
https://doi.org/10.1016/j.ijhm.2010.03.010
https://doi.org/10.5755/j01.ss.85.3.8409
https://doi.org/10.3390/info15100598
http://dx.doi.org/10.1016/j.annals.2015.12.019
https://doi.org/10.1177/0047287513481274
https://doi.org/10.1007/978-3-211-77280-5_4
https://doi.org/10.1080/23311886.2023.2261234
https://doi.org/10.1177/14673584231198414
https://doi.org/10.5281/zenodo.3603312



https://doi.org/10.1016/j.joitmc.2023.100181
https://doi.org/10.1016/j.jdmm.2020.100444
https://doi.org/10.3390/su9112082
https://doi.org/10.3390/admsci14120308
https://doi.org/10.1016/j.tmp.2024.101336
https://www.microsoft.com/en-us/microsoft-365/excel
https://www.microsoft.com/en-us/microsoft-365/excel
https://doi.org/10.4324/9780080511108
https://doi.org/10.1016/j.ijhm.2018.08.004
https://doi.org/10.1016/j.jhtm.2021.03.007
https://doi.org/10.1016/j.annals.2014.10.007
https://doi.org/10.18089/tms.2019.150201
https://doi.org/10.1108/MD-06-2023-0966
https://doi.org/10.1016/S0278-4319(03)00049-5
https://doi.org/10.3390/su162310382
https://doi.org/10.1016/j.tourman.2009.02.016
https://doi.org/10.30574/wjarr.2025.27.2.2871
https://doi.org/10.54254/2754-1169/72/20240667



mailto:mociancati@gmail.com
mailto:turek.adrian@managusamv.ro
mailto:turek.adrian@managusamv.ro












https://agrointel.ro/313782/s-au-emis-derogarile-pentru-tratamentele-cu-neonicotinoide-la-porumb-si-floarea-soarelui-2025
https://agrointel.ro/313782/s-au-emis-derogarile-pentru-tratamentele-cu-neonicotinoide-la-porumb-si-floarea-soarelui-2025
https://agrointel.ro/313782/s-au-emis-derogarile-pentru-tratamentele-cu-neonicotinoide-la-porumb-si-floarea-soarelui-2025
https://www.aiprom.ro/articole/protectia-plantelor-neonicotinoidele-si-populatia-de-albine
https://www.aiprom.ro/articole/protectia-plantelor-neonicotinoidele-si-populatia-de-albine
https://www.efsa.europa.eu/ro/press/news/130116
https://food.ec.europa.eu/plants/pesticides/approval-active-substances-safeners-and-synergists/renewal-approval/neonicotinoids_en?utm_source=chatgpt.com
https://food.ec.europa.eu/plants/pesticides/approval-active-substances-safeners-and-synergists/renewal-approval/neonicotinoids_en?utm_source=chatgpt.com
https://food.ec.europa.eu/plants/pesticides/approval-active-substances-safeners-and-synergists/renewal-approval/neonicotinoids_en?utm_source=chatgpt.com
https://infoferma.ro/article/in-mod-iresponsabili-fermierii-romani-vor-continua-sa-utilizeze-neonicotinoide
https://infoferma.ro/article/in-mod-iresponsabili-fermierii-romani-vor-continua-sa-utilizeze-neonicotinoide
https://infoferma.ro/article/in-mod-iresponsabili-fermierii-romani-vor-continua-sa-utilizeze-neonicotinoide
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table



http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
https://doi:10.1021/jf101303g.%20ISSN%200021-8561
https://doi.org/10.1146/annurev.pharmtox.45.120403.095930
https://doi.org/10.1146/annurev.pharmtox.45.120403.095930
https://apanoastra.ro/sanatatea-umana-e-afectata-de-folosirea-pesticidelor/
https://apanoastra.ro/sanatatea-umana-e-afectata-de-folosirea-pesticidelor/
https://anfdf.ro/istoria-protectiei-plantelor-in-romania
https://anfdf.ro/istoria-protectiei-plantelor-in-romania
https://revista-ferma.ro/studiu-oficial-nu-exista-alternativa-viabila-la-neonicotinoide/
https://revista-ferma.ro/neonicotinoide-suspendate-temporar-decizie-instanta-in-razboiul-fermieri-apicultori
https://revista-ferma.ro/neonicotinoide-suspendate-temporar-decizie-instanta-in-razboiul-fermieri-apicultori
https://revista-ferma.ro/neonicotinoide-suspendate-temporar-decizie-instanta-in-razboiul-fermieri-apicultori





















http://dx.doi.org/10.1007/s41870-024-02226-w
http://dx.doi.org/10.1007/s41870-024-02226-w




































mailto:gamaliya.bel1@ukr.net
mailto:tmarchenko74@ukr.net
mailto:izz.biblio@ukr.net
mailto:kolpakovalesya80@gmail.com
mailto:lavrin52@ukr.net
mailto:tmarchenko74@ukr.net
mailto:serhii-mishchenko@gnpu.edu.ua
mailto:rstirbu@wanadoo.fr
mailto:ranbom163.mail.com@gmail.com


















https://www.idtechex.com/en/research-report/biostimulants-and-biopesticides-2021-2031-technologies-markets-and-forecasts/773
https://www.idtechex.com/en/research-report/biostimulants-and-biopesticides-2021-2031-technologies-markets-and-forecasts/773
https://www.idtechex.com/en/research-report/biostimulants-and-biopesticides-2021-2031-technologies-markets-and-forecasts/773
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://dan-bunkering.com/insights/eu-allowances/?utm_term
https://dan-bunkering.com/insights/eu-allowances/?utm_term
../../../2024/Базиленко/14(9
https://www.sciencedirect.com/science/article/pii/S1878535221003051?via%3Dihub#b0360
https://minagro.gov.ua/file-storage/reyestr-sortiv-roslin
https://www.nature.com/articles/s41893-020-0489-6#auth-Hayo_M__G_-Werf-Aff1
https://www.nature.com/articles/s41893-020-0489-6#auth-Marie_Trydeman-Knudsen-Aff2
https://www.nature.com/articles/s41893-020-0489-6#auth-Christel-Cederberg-Aff3
https://www.nature.com/natsustain
https://www.nature.com/natsustain



https://zakon.rada.gov.ua/laws/show/995_030,%20Accessed
https://zakon.rada.gov.ua/laws/show/995_030,%20Accessed
https://cites.org/eng/disc/what.php



mailto:popova_1488@ukr.net

























































https://managementjournal.usamv.ro/pdf/vol.21_3/Art76.pdf
https://managementjournal.usamv.ro/pdf/vol.21_3/Art76.pdf
https://managementjournal.usamv.ro/pdf/vol.21_3/Art76.pdf











































































https://www.mzh.government.bg/bg/kontrol-i-tehnicheska-inspekciya/Accessed
https://www.mzh.government.bg/bg/kontrol-i-tehnicheska-inspekciya/Accessed






mailto:carmen.ghergheles@uoradea.ro
mailto:marele_dana@yahoo.com



























https://doi.org/10.1016/j.fct.2009.09.026
https://doi.org/10.1016/0031-9422(95)00584-6
https://doi.org/10.1016/j.lwt.2020.109979
https://doi.org/10.1016/j.foodchem.2017.06.151
https://doi.org/10.1139/b79-163
https://doi.org/10.1007/s10068-014-0242-1
https://doi.org/10.1016/S0073-99(08)60426-5
https://doi.org/10.3390/foods12061234
https://doi.org/10.1021/jf60296a003
https://doi.org/10.1016/j.foodchem.2021.131048
https://doi.org/10.1111/j.1750-3841.2009.01352
https://doi.org/10.1016/j.foodchem.2020.126621



https://doi.org/10.1007/s11101-013-9334-0
https://doi.org/10.1556/066.2018.47.2.15
https://doi.org/10.1021/acs.jafc.9b05981






























https://www.legis.md/cautare/getResults?doc_id=114080&lang=ro
https://www.legis.md/cautare/getResults?doc_id=114080&lang=ro
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf
https://oldwebpage.aipa.gov.md/sites/default/files/suport-financiar/HG%20nr.%20644%20din%2011.09.2024%20cu%20privire%20la%20alocarea%20mijloacelor%20financiare%20%C8%99i%20aprobarea%20modului%20de%20repartizare%20a%20acestora%20din%20anul%202024_0.pdf



https://www.legis.md/cautare/getResults?doc_id=150745&lang=ro
https://www.legis.md/cautare/getResults?doc_id=150745&lang=ro
https://www.bnm.md/
https://statistica.gov.md/en
https://www.legis.md/cautare/getResults?doc_id=123554&lang=ro
https://www.legis.md/cautare/getResults?doc_id=123554&lang=ro
https://www.legis.md/cautare/getResults?doc_id=134551&lang=ro
https://www.legis.md/cautare/getResults?doc_id=134551&lang=ro
https://www.legis.md/cautare/getResults?doc_id=144143&lang=ro
https://www.legis.md/cautare/getResults?doc_id=144143&lang=ro
https://www.legis.md/cautare/getResults?doc_id=21570&lang=ro
https://www.legis.md/cautare/getResults?doc_id=21570&lang=ro
https://aipa.gov.md/



mailto:nasir@uaar.edu.pk





















http://dx.doi.org/10.1079/9781845933999.0000



mailto:camelia.hodosan@igpa.usamv.ro
mailto:balan.aurelia@managusamv.ro
mailto:balan.aurelia@managusamv.ro





















https://ec.europa.eu/eurostat/databrowser/view/aei_pr_gnb/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/aei_pr_gnb/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/apro_mt_lscatl/default/table
https://ec.europa.eu/eurostat/databrowser/view/apro_mt_lscatl/default/table
https://ec.europa.eu/eurostat/databrowser/view/tai09/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/tai09/default/table?lang=en



https://ec.europa.eu/eurostat/databrowser/view/org_cropar/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/org_cropar/default/table?lang=en






mailto:jeanclaudehounton@yahoo.fr
mailto:firminakpo@yahoo.fr
mailto:ja_yabi@yahoo.fr
mailto:louis.ahomadikpohou@gmail.com
mailto:zakouamadou77@gmail.com
mailto:jeanclaudehounton@yahoo.fr
























https://doi.org/10.4314/ijbcs.v13i7.20
https://doi.org/10.1146/annurev-environ-112320-113509
https://doi.org/10.1146/annurev-environ-112320-113509
https://doi.org/10.1007/s13280-022-01764-6
https://doi.org/10.1007/s13280-022-01764-6
https://doi.org/10.3390/agriculture15050477
https://doi.org/10.1007/s00267-008-9237-9
https://doi.org/10.1002/ird.70025
https://doi.org/10.3390/w12071967
https://doi.org/10.1016/j.orp.2024.100316
https://doi.org/10.4324/9781315094915
https://doi.org/10.1080/23311886.2025.2563780
https://doi.org/10.1016/j.agwat.2013.07.001
https://doi.org/10.1111/2041-210X.13234
https://doi.org/10.3390/admsci10040100
https://doi.org/10.55845/jos-2025-1234
https://doi.org/10.55845/jos-2025-1234
https://doi.org/10.1016/j.njas.2012.06.011
https://doi.org/10.4097/kjae.2017.70.2.144
https://doi.org/10.1002/tqem.70023



https://doi.org/10.1596/978-0-8213-8256-1
https://doi.org/10.1016/j.agwat.2014.03.017
https://doi.org/10.1007/s10668-020-00856-1
https://doi.org/10.1007/s10668-020-00856-1
https://doi.org/10.1016/j.jenvman.2022.117184
https://doi.org/10.48550/ARXIV.2504.13665
https://doi.org/10.1080/26895293.2022.2112765
https://doi.org/10.3390/w14091440
https://doi.org/10.1007/978-3-319-21855-7
https://doi.org/10.1016/j.envsci.2020.02.008
https://doi.org/10.56109/aup-sna.v9i2.50
https://doi.org/10.1016/j.ecolind.2024.111934
https://doi.org/10.1038/s41598-019-49167-0
https://doi.org/10.1038/s41598-019-49167-0
https://doi.org/10.5337/2012.202
https://doi.org/10.1080/02508060.2014.911647
https://doi.org/10.5337/2012.202
https://doi.org/10.1002/wwp2.12222
https://doi.org/10.5334/ijc.1108
https://doi.org/10.1080/03066150.2016.1219719



mailto:taru.huju@lut.fi
mailto:petri.niemi@lut.fi






























https://www.youtube.com/watch?v=ZCX5lFSegb8
https://jukuri.luke.fi/handle/10024/553514
https://doi.org/10.1016/j.procs.2022.12.242



https://doi.org/10.3390/pr10071384
https://kehittyvaelintarvike.fi/artikkelit/toimialat/alkutuotanto/suomalainen-kasvihuoneviljely-on-maailman-huippua/
https://kehittyvaelintarvike.fi/artikkelit/toimialat/alkutuotanto/suomalainen-kasvihuoneviljely-on-maailman-huippua/
https://kehittyvaelintarvike.fi/artikkelit/toimialat/alkutuotanto/suomalainen-kasvihuoneviljely-on-maailman-huippua/



mailto:ilie.madalina22@stud.managusamv.ro
mailto:arghiroiu.armenita@managusamv.ro
mailto:beciu.silviu@managusamv.ro
mailto:arghiroiu.armenita@managusamv.ro










































https://doi.org/10.1108/tr-03-2017-0049
https://doi.org/10.1108/tr-03-2017-0049
https://doi.org/10.1145/3670008
https://doi.org/10.1108/TR-06-2019-0258
https://doi.org/10.1016/j.tourman.2008.01.005
https://www.mckinsey.com/industries/travel/our-insights/tourism-in-the-metaverse-can-travel-go-virtual
https://www.mckinsey.com/industries/travel/our-insights/tourism-in-the-metaverse-can-travel-go-virtual
https://doi.org/10.1080/01490408709512151
https://doi.org/10.1080/01490409109513147
https://doi.org/10.1375/jhtm.16.1.32
https://doi.org/10.1016/j.ijhm.2023.103623
https://digital-decade-desi.digital-strategy.ec.europa.eu/datasets/desi/charts/desi-indicators?period=desi_2024&indicator=desi_dsk_bab&breakdown=ind_deg3&unit=pc_ind&country=RO
https://digital-decade-desi.digital-strategy.ec.europa.eu/datasets/desi/charts/desi-indicators?period=desi_2024&indicator=desi_dsk_bab&breakdown=ind_deg3&unit=pc_ind&country=RO
https://digital-decade-desi.digital-strategy.ec.europa.eu/datasets/desi/charts/desi-indicators?period=desi_2024&indicator=desi_dsk_bab&breakdown=ind_deg3&unit=pc_ind&country=RO
https://digital-decade-desi.digital-strategy.ec.europa.eu/datasets/desi/charts/desi-indicators?period=desi_2024&indicator=desi_dsk_bab&breakdown=ind_deg3&unit=pc_ind&country=RO
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_digital_society
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_digital_society
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban-rural_Europe_-_digital_society
https://ec.europa.eu/eurostat/statistics-explained/SEPDF/cache/34208.pdf
https://ec.europa.eu/eurostat/statistics-explained/SEPDF/cache/34208.pdf
https://doi.org/10.1080/19368623.2020.1770146
https://doi.org/10.1080/00222216.2010.11950197?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.tourman.2009.07.003
https://doi.org/10.1016/j.annals.2013.09.010
https://doi.org/10.1111/j.1468-2885.2012.01416.x



https://doi.org/10.1177/160940690900800406
https://doi.org/10.1080/01616846.2012.654728
https://doi.org/10.1108/JPMD-07-2016-0045?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.rineng.2024.103650
https://doi.org/10.1016/j.annals.2009.06.005
https://www.meta.com/quest/quest-3s/?srsltid=AfmBOoqxTCx4E2yOxf7tgZROADprlI_9EufsrW7Rg1oWDVqVz08K6AK9&utm_
https://www.meta.com/quest/quest-3s/?srsltid=AfmBOoqxTCx4E2yOxf7tgZROADprlI_9EufsrW7Rg1oWDVqVz08K6AK9&utm_
https://www.meta.com/quest/quest-3s/?srsltid=AfmBOoqxTCx4E2yOxf7tgZROADprlI_9EufsrW7Rg1oWDVqVz08K6AK9&utm_
https://www.ancom.ro/conectivitate-gigabit-pentru-1-din-3-conexiuni-de-internet-fix_7553
https://www.ancom.ro/conectivitate-gigabit-pentru-1-din-3-conexiuni-de-internet-fix_7553
https://www.ancom.ro/5-milioane-de-utilizatori-de-internet-fix-prin-fibra-optica_7177
https://www.ancom.ro/5-milioane-de-utilizatori-de-internet-fix-prin-fibra-optica_7177
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
https://doi.org/10.3390/jzbg6020024
https://doi.org/10.14742/ajet.5166
https://doi.org/10.1068/a37268
https://doi.org/10.14569/IJACSA.2022.0130739
https://doi.org/10.1016/j.tourman.2021.104360
https://doi.org/10.1016/j.tourman.2017.12.003
https://doi.org/10.1002/9781118783764.wbieme0043?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://www.wiley.com/en-ie/The+Digital+Divide-p-9781509534463
https://www.wiley.com/en-ie/The+Digital+Divide-p-9781509534463
https://doi.org/10.1007/978-3-030-94751-4_3
https://doi.org/10.3390/su16051878
https://www.undp.org/publications/tourism-and-sustainable-development-goals-journey-2030
https://www.undp.org/publications/tourism-and-sustainable-development-goals-journey-2030



























https://doi:10.3390/su11226466



https://www.globalwellnesssummit.com/wp-content/uploads/Industry-Research/Americas/2011-pkf-trends-hotel-spa-industry.pdf
https://www.globalwellnesssummit.com/wp-content/uploads/Industry-Research/Americas/2011-pkf-trends-hotel-spa-industry.pdf
https://www.globalwellnesssummit.com/wp-content/uploads/Industry-Research/Americas/2011-pkf-trends-hotel-spa-industry.pdf
https://www.grandviewresearch.com/industry-analysis/medical-tourism-market
https://www.grandviewresearch.com/industry-analysis/medical-tourism-market
https://healthcare-digital.com/hospitals/top-5-countries-medical-tourism
https://healthcare-digital.com/hospitals/top-5-countries-medical-tourism
https://repositorio.iscte-iul.pt/bitstream/10071/14496/1/Thesis%20Helena%20Rodrigues%20March%202017%20final.pdf
https://repositorio.iscte-iul.pt/bitstream/10071/14496/1/Thesis%20Helena%20Rodrigues%20March%202017%20final.pdf
https://repositorio.iscte-iul.pt/bitstream/10071/14496/1/Thesis%20Helena%20Rodrigues%20March%202017%20final.pdf
https://dv.parliament.bg/DVWeb/showMaterialDV.jsp?idMat=62122
https://dv.parliament.bg/DVWeb/showMaterialDV.jsp?idMat=62122
https://doi:10.3390/joitmc7020133




































https://doi.org/10.1016/S0168-1923(00)00166-0
https://doi.org/10.1016/S0168-1923(00)00166-0



https://www.iae-bg.com/wp-content/uploads/2025/04/V4-Draft-China-Bulgaria-joint-publish-book-15.pdf
https://www.iae-bg.com/wp-content/uploads/2025/04/V4-Draft-China-Bulgaria-joint-publish-book-15.pdf
https://www.iae-bg.com/wp-content/uploads/2025/04/V4-Draft-China-Bulgaria-joint-publish-book-15.pdf
https://www.mzh.government.bg/media/filer_public/2025/01/16/ad_2024_en.pdf%20Accessed%20on%2012.09.2025
https://www.mzh.government.bg/media/filer_public/2025/01/16/ad_2024_en.pdf%20Accessed%20on%2012.09.2025
https://www.moew.government.bg/static/media/ups/articles/attachments/Strategy%20and%20Action%20Plan%20-%20Full%20Report%20-BGcd6d12eb7bc7294e29ac9ee4762fd2d8.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Strategy%20and%20Action%20Plan%20-%20Full%20Report%20-BGcd6d12eb7bc7294e29ac9ee4762fd2d8.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Strategy%20and%20Action%20Plan%20-%20Full%20Report%20-BGcd6d12eb7bc7294e29ac9ee4762fd2d8.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Strategy%20and%20Action%20Plan%20-%20Full%20Report%20-BGcd6d12eb7bc7294e29ac9ee4762fd2d8.pdf
https://www.nsi.bg/file/25110/AgrEAA_2023_AF22FU6.pdf
https://www.nsi.bg/file/25110/AgrEAA_2023_AF22FU6.pdf
https://doi.org/10.1007/s13280-022-01744-w
https://www.moew.government.bg/static/media/ups/articles/attachments/Appendix%2011%20-%20Economic%20analysis%20Final%20(2018-08-17)%20-%20EN%20-%20for%20printing27d3af84310c140c444777bcb7289c73.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Appendix%2011%20-%20Economic%20analysis%20Final%20(2018-08-17)%20-%20EN%20-%20for%20printing27d3af84310c140c444777bcb7289c73.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Appendix%2011%20-%20Economic%20analysis%20Final%20(2018-08-17)%20-%20EN%20-%20for%20printing27d3af84310c140c444777bcb7289c73.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Appendix%2011%20-%20Economic%20analysis%20Final%20(2018-08-17)%20-%20EN%20-%20for%20printing27d3af84310c140c444777bcb7289c73.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Appendix%2011%20-%20Economic%20analysis%20Final%20(2018-08-17)%20-%20EN%20-%20for%20printing27d3af84310c140c444777bcb7289c73.pdf
https://www.moew.government.bg/static/media/ups/articles/attachments/Appendix%2011%20-%20Economic%20analysis%20Final%20(2018-08-17)%20-%20EN%20-%20for%20printing27d3af84310c140c444777bcb7289c73.pdf
https://doi.org/10.22620/agrisci.2023.38.011
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-06/15848-WB_Bulgaria%20Country%20Profile-WEB.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-06/15848-WB_Bulgaria%20Country%20Profile-WEB.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-06/15848-WB_Bulgaria%20Country%20Profile-WEB.pdf






mailto:jakovljevic.i.nemanja@gmail.com
mailto:veljko.dmitrovic@fon.bg.ac.rs
mailto:mladen_p@iep.bg.ac.rs
mailto:katica_r@iep.bg.ac.rs
mailto:rradisic@ipn.bg.ac.rs
mailto:jakovljevic.i.nemanja@gmail.com









https://www.paragraf.rs/propisi/javnobeleznicka-tarifa-tabelarni-prikaz-nagrada-troskova.html









https://doi.org/10.3390/land10030238
https://doi.org/10.3390/land14050978
https://doi.org/10.7595/management.fon.2020.0016
https://doi.org/10.1093/ajae/aau037



https://doi.org/10.1111/cjag.12387
https://www.sciencedirect.com/journal/agricultural-economics
https://www.sciencedirect.com/journal/agricultural-economics
https://doi.org/10.1016/S0169-5150(01)00082-2
https://www.sciencedirect.com/journal/environmental-modelling-and-software
https://doi.org/10.1016/j.envsoft.2015.05.005
https://doi.org/10.1093/ajae/aau041
https://doi.org/10.1080/13658810410001713399
https://doi.org/10.1016/j.landusepol.2022.106218
https://doi.org/10.1146/annurev-resource-091912-151849
https://doi.org/10.1093/erae/jbz025
https://doi.org/10.52825/gjae.v62i2.1911
https://doi.org/10.1111/cjag.12307
https://doi.org/10.1016/j.landusepol.2016.03.008
https://doi.org/10.5937/etp243-2115D
https://doi.org/10.55817/PESL4407
https://ideas.repec.org/a/ags/gjagec/232333.html
https://ideas.repec.org/a/ags/gjagec/232333.html
https://ideas.repec.org/a/ags/gjagec/232333.html
https://ideas.repec.org/s/ags/gjagec.html
https://doi.org/10.22004/ag.econ.232333
https://doi.org/10.1111/j.1574-0862.2006.00139.x
https://doi.org/10.1016/j.jrurstud.2013.10.009
https://doi.org/10.1093/erae/jbx027
https://doi.org/10.1093/erae/jbm018
https://doi.org/10.7595/management.fon.2014.0011
https://doi.org/10.56362/Rev23104039J
https://api.pakjas.com.pk/downloadPaper/Paper-5987141395-2024-09-29.pdf
https://api.pakjas.com.pk/downloadPaper/Paper-5987141395-2024-09-29.pdf
https://www.sciencedirect.com/author/8714005800/enno-bahrs
https://doi.org/10.1016/j.landusepol.2018.01.020
https://doi.org/10.1093/aepp/ppu027
https://doi.org/10.2489/jswc.2021.00191



https://doi.org/10.3390/land12010210
https://doi.org/10.1111/jofi.13332
https://doi.org/10.7595/management.fon.2015.0017
https://doi.org/10.1016/j.landusepol.2019.01.003
https://doi.org/10.1016/j.habitatint.2023.102745
https://doi.org/10.1016/j.landusepol.2020.104771
https://doi.org/10.3390/land7040148
https://doi.org/10.1002/agr.21594
https://doi.org/10.1007/s11403-023-00381-0
https://doi.org/10.1007/s11403-023-00381-0
https://doi.org/10.1007/s10878-021-00753-x
https://doi.org/10.1016/j.landusepol.2020.104572
https://doi.org/10.1108/00214660780001206
https://doi.org/10.1080/10511970801958856



























https://biruni.tuik.gov.tr/medas/?kn=92&locale=tr



mailto:nafisa@utm.my
mailto:m.fadhli@utm.my
mailto:nurfadzlinaaini@tarc.edu.my
























https://www.researchgate.net/publication/393146105_Boosting_Rural_Sustainability_through_the_One_Village_One_Product_Initiative_A_Case_Study_of_the_Stingless_Beekeeping_Program_in_Sedili_Kecil_Johor
https://www.researchgate.net/publication/393146105_Boosting_Rural_Sustainability_through_the_One_Village_One_Product_Initiative_A_Case_Study_of_the_Stingless_Beekeeping_Program_in_Sedili_Kecil_Johor
https://www.researchgate.net/publication/393146105_Boosting_Rural_Sustainability_through_the_One_Village_One_Product_Initiative_A_Case_Study_of_the_Stingless_Beekeeping_Program_in_Sedili_Kecil_Johor
https://www.researchgate.net/publication/393146105_Boosting_Rural_Sustainability_through_the_One_Village_One_Product_Initiative_A_Case_Study_of_the_Stingless_Beekeeping_Program_in_Sedili_Kecil_Johor
https://www.rurallink.gov.my/






mailto:hckaymak@atauni.edu.tr
mailto:aaksoy@atauni.edu.tr
mailto:hckaymak@atauni.edu.tr
mailto:bitkisel@atauni.edu.tr
mailto:hckaymak@atauni.edu.tr
mailto:hckaymak@atauni.edu.tr





















https://www.fao.org/faostat/en/#home









mailto:inga.kasilova@gmail.com
mailto:abbasova.brilyant@bk.ru
tel:%2B994222671657
mailto:inga.kasilova@gmail.com












https://www.google.com/maps/search/%D0%A4%D0%BE%D0%BD%D0%B4+%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B3%D0%BE+%D1%85%D0%BE%D0%B7%D1%8F%D0%B9%D1%81%D1%82%D0%B2%D0%B0+%D0%90%D0%B7%D0%B5%D1%80%D0%B1%D0%B0%D0%B9%D0%B4%D0%B6%D0%B0%D0%BD%D0%B0%2C+%D0%91%D0%B0%D0%BA%D1%83%2C+%D0%90%D0%B7%D0%B5%D1%80%D0%B1%D0%B0%D0%B9%D0%B4%D0%B6%D0%B0%D0%BD
https://www.google.com/maps/search/%D0%90%D0%B3%D1%80%D0%BE%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82%2C+%D0%91%D0%B0%D0%BA%D1%83%2C+%D0%90%D0%B7%D0%B5%D1%80%D0%B1%D0%B0%D0%B9%D0%B4%D0%B6%D0%B0%D0%BD












https://scispace.com/authors/riccardo-bommarco-3f0ep7lrzu
https://scispace.com/authors/david-kleijn-1ykl914stv
https://scispace.com/journals/trends-in-ecology-and-evolution-6if6fthh
https://scispace.com/journals/trends-in-ecology-and-evolution-6if6fthh
https://www.ngoagency.gov.az/az/page/agentlik/haqqimizda
https://www.ngoagency.gov.az/az/page/agentlik/haqqimizda
https://managementjournal.usamv.ro/index.php/scientific-papers/87-vol-20-issue-3
https://managementjournal.usamv.ro/index.php/scientific-papers/87-vol-20-issue-3
https://casaclimate.org/next-steps-under-the-paris-agreement-and-the-katowice-climate-package/
https://casaclimate.org/next-steps-under-the-paris-agreement-and-the-katowice-climate-package/
http://dx.doi.org/10.5281/zenodo.15062974
https://actalliance.org/wp-content/uploads/2018/03/ACT-Alliance_Toolkit-for-National-Level-Advocacy-2018.pdf
https://actalliance.org/wp-content/uploads/2018/03/ACT-Alliance_Toolkit-for-National-Level-Advocacy-2018.pdf
https://actalliance.org/wp-content/uploads/2018/03/ACT-Alliance_Toolkit-for-National-Level-Advocacy-2018.pdf
https://doi.org/10.18334/ppib.10.3.118467
https://avciya.az/qeyri-hokum%c9%99t-t%c9%99skilatlari-ictimai-birlikl%c9%99r-v%c9%99-fondlar-haqqinda/
https://avciya.az/qeyri-hokum%c9%99t-t%c9%99skilatlari-ictimai-birlikl%c9%99r-v%c9%99-fondlar-haqqinda/
https://avciya.az/qeyri-hokum%c9%99t-t%c9%99skilatlari-ictimai-birlikl%c9%99r-v%c9%99-fondlar-haqqinda/
https://doi.org/10.1038/s41558-021-01000-1
https://doi.org/10.1038/s41558-021-01000-1
https://climatepromise.undp.org/state-of-climate-ambition
https://climatepromise.undp.org/state-of-climate-ambition
https://www.un.org/en/climatechange/paris-agreement
https://www.un.org/en/climatechange/paris-agreement
https://doi.org/10.3390/land11040512
https://behorizon.org/author/alexander-jr-ross/
https://behorizon.org/category/commentary/
https://behorizon.org/category/geopolitics/
https://behorizon.org/category/geopolitics/
https://behorizon.org/ngos-and-the-un/
https://behorizon.org/ngos-and-the-un/
https://link.springer.com/article/10.1007/s44279-024-00026-1#auth-Gift_Andrew-Sabola-Aff1
https://link.springer.com/journal/44279
https://link.springer.com/journal/44279
http://dx.doi.org/10.1007/s44279-024-00026-1
https://managementjournal.usamv.ro/index.php/scientific-papers/current/8-administrative/1813-scientific-papers-series-management-economic-engineering-in-agriculture-and-rural-development-vol-19-issue-2
https://managementjournal.usamv.ro/index.php/scientific-papers/current/8-administrative/1813-scientific-papers-series-management-economic-engineering-in-agriculture-and-rural-development-vol-19-issue-2
https://managementjournal.usamv.ro/index.php/scientific-papers/current/8-administrative/1813-scientific-papers-series-management-economic-engineering-in-agriculture-and-rural-development-vol-19-issue-2
https://managementjournal.usamv.ro/index.php/scientific-papers/current/8-administrative/1813-scientific-papers-series-management-economic-engineering-in-agriculture-and-rural-development-vol-19-issue-2
https://fhn.gov.az/en/statistics



https://transparency-partnership.net/system/files/document/SEI_2017_Exploring%20Paris%20Agreement%20and%20SDG%20connections.pdf
https://transparency-partnership.net/system/files/document/SEI_2017_Exploring%20Paris%20Agreement%20and%20SDG%20connections.pdf
https://transparency-partnership.net/system/files/document/SEI_2017_Exploring%20Paris%20Agreement%20and%20SDG%20connections.pdf
https://transparency-partnership.net/system/files/document/SEI_2017_Exploring%20Paris%20Agreement%20and%20SDG%20connections.pdf
https://scilead.ru/article/5393-vliyanie-klimaticheskikh-izmenenij-na-selskoe
https://scilead.ru/article/5393-vliyanie-klimaticheskikh-izmenenij-na-selskoe
https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-serving-as-the-meeting-of-the-parties-to-the-kyoto-protocol-cmp
https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-serving-as-the-meeting-of-the-parties-to-the-kyoto-protocol-cmp
https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-serving-as-the-meeting-of-the-parties-to-the-kyoto-protocol-cmp
https://unfccc.int/news/cop29-un-climate-conference-agrees-to-triple-finance-to-developing-countries-protecting-lives-and#:~:text=UN%20Climate%20Change%20News%2C%2024,trillion%20per%20year%20by%202035
https://unfccc.int/news/cop29-un-climate-conference-agrees-to-triple-finance-to-developing-countries-protecting-lives-and#:~:text=UN%20Climate%20Change%20News%2C%2024,trillion%20per%20year%20by%202035
https://unfccc.int/news/cop29-un-climate-conference-agrees-to-triple-finance-to-developing-countries-protecting-lives-and#:~:text=UN%20Climate%20Change%20News%2C%2024,trillion%20per%20year%20by%202035
https://unfccc.int/news/cop29-un-climate-conference-agrees-to-triple-finance-to-developing-countries-protecting-lives-and#:~:text=UN%20Climate%20Change%20News%2C%2024,trillion%20per%20year%20by%202035
https://unfccc.int/news/cop29-un-climate-conference-agrees-to-triple-finance-to-developing-countries-protecting-lives-and#:~:text=UN%20Climate%20Change%20News%2C%2024,trillion%20per%20year%20by%202035
https://ngoagency.gov.az/az/post/752/2024-cu-il-uzre-boyuk-orta-ve-kicik-qrant-musabiqelerinin-neticeleri-elan-olundu
https://ngoagency.gov.az/az/post/752/2024-cu-il-uzre-boyuk-orta-ve-kicik-qrant-musabiqelerinin-neticeleri-elan-olundu
https://ngoagency.gov.az/az/post/752/2024-cu-il-uzre-boyuk-orta-ve-kicik-qrant-musabiqelerinin-neticeleri-elan-olundu
https://ngoagency.gov.az/az/post/1128/2025-ci-il-uzre-boyuk-orta-ve-kicik-qrant-musabiqelerinin-neticeleri-elan-olundu
https://ngoagency.gov.az/az/post/1128/2025-ci-il-uzre-boyuk-orta-ve-kicik-qrant-musabiqelerinin-neticeleri-elan-olundu
https://ngoagency.gov.az/az/post/1128/2025-ci-il-uzre-boyuk-orta-ve-kicik-qrant-musabiqelerinin-neticeleri-elan-olundu



mailto:boikonp@ukr.net
mailto:boikonp@ukr.net
























https://superagronom.com/news/18405-zmini-klimatu-vplinut-na-rozvitok-shkodochinnih-organizmiv-ta-robotu-zzr
https://superagronom.com/news/18405-zmini-klimatu-vplinut-na-rozvitok-shkodochinnih-organizmiv-ta-robotu-zzr
https://superagronom.com/news/18405-zmini-klimatu-vplinut-na-rozvitok-shkodochinnih-organizmiv-ta-robotu-zzr
https://www.fao.org/3/cc0236en/cc0236en.pdf
https://doi.org/10.31548/dopovidi/6.2024.77.
http://dx.doi.org/10.31548/dopovidi.1(107).2024.012.
https://www.agrojournal.org/30/04-24.pdf
https://doi.org/10.24919/2519-058X.25.269531.
https://zakon.rada.gov.ua/laws/show/995_129%23Text



https://zakon.rada.gov.ua/laws/show/995_030#Text
https://zakon.rada.gov.ua/laws/show/722/2019#Text
https://doi.org/10.31407/ijees10.423
http://meteo.gov.ua/ua/33345/zmi/articles/read/61
http://ua.textreferat.com/referat-5405-3.html
https://glavcom.ua/country/society/vidomiy-sinoptik-rozpoviv-yaki-teritoriji-ukrajini-mozhut-peretvoritisya-na-suhi-subtropiki--771449.html
https://glavcom.ua/country/society/vidomiy-sinoptik-rozpoviv-yaki-teritoriji-ukrajini-mozhut-peretvoritisya-na-suhi-subtropiki--771449.html
https://glavcom.ua/country/society/vidomiy-sinoptik-rozpoviv-yaki-teritoriji-ukrajini-mozhut-peretvoritisya-na-suhi-subtropiki--771449.html
https://doi.org/10.36059/978-397-148-3/41-64
https://doi.org/10.36059/978-397-148-3/41-64
https://doi.org/10.24919/2519-058X.20.240032
https://doi.org/10.31407/ijees11.214
https://doi.org/10.31407/ijees11.423.
https://doi.org/10.31407/ijees12.110.
https://landlord.ua/wp-content/page/pid-udarom-stykhii-iak-mihruiut-klimatychni-zony-v-ukraini
https://landlord.ua/wp-content/page/pid-udarom-stykhii-iak-mihruiut-klimatychni-zony-v-ukraini
http://www.fao.org/faostat/en/#data/QCL
http://www.ukrstat.gov.ua/
https://zakon.rada.gov.ua/rada/show/v0364662-08#Text
https://zakon.rada.gov.ua/rada/show/v0364662-08#Text
https://doi.org/10.31407/ijees12.403.



https://www.fao.org/3/ca7466uk/CA7466UK.pdf
https://www.radiosvoboda.org/content/article/27189551.html
https://www.radiosvoboda.org/content/article/27189551.html
https://doi.org/10.15407/akademperiodyka.509.248






mailto:juliana_maina@yahoo.com
























https://www.ceew.in/publications/solar-pumps-sustainable-irrigation
https://www.ceew.in/publications/solar-pumps-sustainable-irrigation



https://www.seta-kenya.org/images/2023/KenyaNationalElectrificationStrategyKNESKeyHighlights2018.pdf
https://www.seta-kenya.org/images/2023/KenyaNationalElectrificationStrategyKNESKeyHighlights2018.pdf
https://www.seta-kenya.org/images/2023/KenyaNationalElectrificationStrategyKNESKeyHighlights2018.pdf
https://www.knbs.or.ke/wp-content/uploads/2023/09/2020-Economic-Survey.pdf
https://www.knbs.or.ke/wp-content/uploads/2023/09/2020-Economic-Survey.pdf



mailto:makarchuk.o.g@nubip.edu.ua
mailto:tetyana_kuts@nubip.edu.ua
mailto:makarchuk.o.g@nubip.edu.ua


















https://agribusinessinukraine.com/the-infographics-report-ukrainian-agribusiness-2024/
https://agribusinessinukraine.com/the-infographics-report-ukrainian-agribusiness-2024/
https://ukragroconsult.com/en/news/eu-trade-visa-free-zone-for-ukrainian-agro-products-terminated-as-of-today/
https://ukragroconsult.com/en/news/eu-trade-visa-free-zone-for-ukrainian-agro-products-terminated-as-of-today/
https://ukragroconsult.com/en/news/eu-trade-visa-free-zone-for-ukrainian-agro-products-terminated-as-of-today/
https://forbes.ua/money/milyardni-vtrati-y-tisyachi-vantazhivok-bez-roboti-es-pripinyae-torgovelniy-bezviz-z-ukrainoyu-logist-oleksandr-kirilyuk-proanalizuvav-naslidki-dlya-biznesu-03062025-30258
https://forbes.ua/money/milyardni-vtrati-y-tisyachi-vantazhivok-bez-roboti-es-pripinyae-torgovelniy-bezviz-z-ukrainoyu-logist-oleksandr-kirilyuk-proanalizuvav-naslidki-dlya-biznesu-03062025-30258
https://forbes.ua/money/milyardni-vtrati-y-tisyachi-vantazhivok-bez-roboti-es-pripinyae-torgovelniy-bezviz-z-ukrainoyu-logist-oleksandr-kirilyuk-proanalizuvav-naslidki-dlya-biznesu-03062025-30258
https://forbes.ua/money/milyardni-vtrati-y-tisyachi-vantazhivok-bez-roboti-es-pripinyae-torgovelniy-bezviz-z-ukrainoyu-logist-oleksandr-kirilyuk-proanalizuvav-naslidki-dlya-biznesu-03062025-30258
https://forbes.ua/money/milyardni-vtrati-y-tisyachi-vantazhivok-bez-roboti-es-pripinyae-torgovelniy-bezviz-z-ukrainoyu-logist-oleksandr-kirilyuk-proanalizuvav-naslidki-dlya-biznesu-03062025-30258
https://doi.org/10.30858/zer/177396
https://doi.org/10.30858/zer/177396



https://doi.org/10.1016/j.landusepol.2019.104078
https://doi.org/10.32782/2524-0072/2023-53-93
https://doi.org/10.32782/2524-0072/2023-53-93
https://managementjournal.usamv.ro/pdf/vol.24_4/volume_24_4_2024.pdf
https://managementjournal.usamv.ro/pdf/vol.24_4/volume_24_4_2024.pdf
https://ucab.ua/files/2024/2025%20Outlook.pdf
https://policy.trade.ec.europa.eu/eu-trade-relationships-country-and-region/countries-and-regions/ukraine_en
https://policy.trade.ec.europa.eu/eu-trade-relationships-country-and-region/countries-and-regions/ukraine_en
https://komagropolit.rada.gov.ua/news/main_news/75828.html
https://komagropolit.rada.gov.ua/news/main_news/75828.html



mailto:secretariat_general@icdpp.ro
mailto:firstgrain99@yahoo.com
mailto:firstgrain99@yahoo.com
mailto:firstgrain99@yahoo.com
mailto:dumitrumanole38@yahoo.ro



























https://en.wikipedia.org/w/index.php?title=Bdella_dispar&action=edit&redlink=1



https://www.google.com/search?q=Romania&kgmid=/m/06c1y&sa=X&ved=2ahUKEwi72pa9tcmRAxXChf0HHYWFEg4Q3egRegYIAQgDEAI


















https://www.researchgate.net/journal/Journal-of-Stored-Products-Research-0022-474X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.1016/S0022-474X(01)00041-8
https://asas.ro/Interes%20public/documente/RAPORT%20CDI%202019.pdf
https://asas.ro/Interes%20public/documente/RAPORT%20CDI%202019.pdf



https://doi.org/10.1590/S0085-56262005000400020
https://doi.org/10.1590/S0085-56262005000400020
https://en.wikipedia.org/wiki/American_Institute_of_Mining,_Metallurgical,_and_Petroleum_Engineers
https://en.wikipedia.org/wiki/American_Institute_of_Mining,_Metallurgical,_and_Petroleum_Engineers
https://doi.org/10.33448/rsd-v10i16.23846
https://doi.org/10.33448/rsd-v10i16.23846
https://www.researchgate.net/profile/Girma-Demissie?_sg%5B0%5D=DoPPnLpWMK2yDHFfLhcx6J1xzSXsvT592hWzgrHaX-UhMe1Hi5MH1oVboKt7ghnYrUKQNaM.agNMm9lbAhwTOuUMp6x6W1zIl34aDcdlslCReG1yGvX64TYBepvenfHFO0od5f3m3wWY_XIl5rbkLG3CdiU_1Q&_sg%5B1%5D=_r0n0R198ju8sNIE1uZHiucGTOk0U1jjKLZ0L7F0biU4wjLrzCGXRnxGUeJ4F7lXqY36zGo.WHRPJgB1DVRIKhRwVLjXSG4P9vlOtpukGx-L_GZW3gkn6v4M0cx69slWd4_54Ab_Q0qrlDQe2PbZEDPmuxCNmw&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
https://doi.org/10.1016/S0022-474X(96)00031-8
https://doi.org/10.1016/S0022-474X(96)00031-8



https://onlinelibrary.wiley.com/authored-by/Mewis/Inga
https://onlinelibrary.wiley.com/authored-by/Ulrichs/Christian
https://onlinelibrary.wiley.com/journal/14390280
https://onlinelibrary.wiley.com/toc/14390280/2001/74/1
https://www.tandfonline.com/doi/abs/10.1080/09670874.2014.918674
https://www.tandfonline.com/doi/abs/10.1080/09670874.2014.918674
https://www.academia.edu/27488406/Use_of_diatomaceous_earth_for_the_management_of_stored_product_pests
http://dx.doi.org/10.1080/09670874.2014.918674
https://www.tridge.com/news/global-sunflower-production
https://www.tridge.com/news/global-sunflower-production
https://www.google.com/search?q=united+states+environmental+protection+agency+epa+2022
https://www.google.com/search?q=united+states+environmental+protection+agency+epa+2022






mailto:marcuta.alina@managusa,v.ro
mailto:marcuta.liviu@managusamv.ro
mailto:marcuta.liviu@managusamv.ro

































https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat



mailto:marcuta.alina@managusa,v.ro
mailto:marcuta.liviu@managusamv.ro
mailto:marcuta.liviu@managusamv.ro
























https://ec.europa.eu/eurostat/databrowser/view/sdg_13_70a/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_13_70a/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_13_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_13_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_07_40/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_07_40/default/table?lang=en
https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-delivering-proposals_en
https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-delivering-proposals_en
https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-delivering-proposals_en



https://www.iea.org/reports/world-energy-outlook-2024
https://www.iea.org/reports/world-energy-outlook-2024
https://www.ipcc.ch/report/ar6/syr/summary-for-policymakers/
https://www.ipcc.ch/report/ar6/syr/summary-for-policymakers/
https://www.oecd.org/content/dam/oecd/en/publications/support-materials/2024/11/FCA-Highlights-final.pdf
https://www.oecd.org/content/dam/oecd/en/publications/support-materials/2024/11/FCA-Highlights-final.pdf
https://unfccc.int/topics/global-stocktake/about-the-global-stocktake/why-the-global-stocktake-is-important-for-climate-action-this-decade
https://unfccc.int/topics/global-stocktake/about-the-global-stocktake/why-the-global-stocktake-is-important-for-climate-action-this-decade
https://unfccc.int/topics/global-stocktake/about-the-global-stocktake/why-the-global-stocktake-is-important-for-climate-action-this-decade



mailto:marcuta.alina@managusamv.ro
mailto:tudor.valentina@managusamv.ro
mailto:cristina.tindeche@managusamv.ro
mailto:micu.marius@managusamv.ro
mailto:dragos.smedescu@managusamv.ro
mailto:marcuta.liviu@managusamv.ro
mailto:marcuta.liviu@managusamv.ro

































https://ec.europa.eu/eurostat/databrowser/view/sdg_13_70/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_13_70/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/env_ac_tax/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/env_ac_tax/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_07_30/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_07_30/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_08_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_08_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_12_41/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_12_41/default/table?lang=en



mailto:marcuta.liviu@managusamv.ro
mailto:danlimbasan@gmail.com
mailto:agatha_popescu@yahoo.com
mailto:marcuta.alina@managusamv.ro
mailto:romulus.iagaru@ulbsibiu.ro
mailto:danlimbasan@gmail.com










































https://eupork.com/eu-pork/sustainability/
https://ec.europa.eu/eurostat/databrowser/view/apro_mt_lspig/default/table
https://ec.europa.eu/eurostat/databrowser/view/apro_mt_lspig/default/table
https://ec.europa.eu/eurostat/databrowser/view/env_air_emis/default/table
https://ec.europa.eu/eurostat/databrowser/view/env_air_emis/default/table
https://ec.europa.eu/eurostat/databrowser/view/env_air_gge/default/table
https://ec.europa.eu/eurostat/databrowser/view/env_air_gge/default/table
https://openknowledge.fao.org/server/api/core/bitstreams/ecb51a59-ac4d-407a-80de-c7d6c3e15fcc/content
https://openknowledge.fao.org/server/api/core/bitstreams/ecb51a59-ac4d-407a-80de-c7d6c3e15fcc/content
https://doi.org/10.1186/s40813-023-00347-5






mailto:marcuta.alina@managusamv.ro
mailto:marcuta.liviu@managusamv.ro
mailto:marcuta.alina@managusamv.ro
























https://ec.europa.eu/eurostat/databrowser/view/sdg_13_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_13_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_07_40/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_07_40/default/table?lang=en
https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-delivering-proposals_en
https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-delivering-proposals_en
https://commission.europa.eu/topics/climate-action/delivering-european-green-deal/fit-55-delivering-proposals_en






mailto:marcuta.liviu@managusamv.ro
mailto:tudor.valentina@managusamv.ro
mailto:marcuta.alina@managusamv.ro
mailto:marcuta.alina@managusamv.ro



























https://ec.europa.eu/eurostat/databrowser/view/ENV_AC_EGSS1/default/table?lang=en&utm_source=chatgpt.com
https://ec.europa.eu/eurostat/databrowser/view/ENV_AC_EGSS1/default/table?lang=en&utm_source=chatgpt.com
https://ec.europa.eu/eurostat/databrowser/view/ENV_AC_EGSS1/default/table?lang=en&utm_source=chatgpt.com
https://ec.europa.eu/eurostat/databrowser/view/sdg_17_50/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_17_50/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/env_ac_egss2/default/table?lang=en&category=env.env_egs
https://ec.europa.eu/eurostat/databrowser/view/env_ac_egss2/default/table?lang=en&category=env.env_egs
https://ec.europa.eu/eurostat/databrowser/view/env_ac_ccminv/default/table?lang=en&category=env.env_egs
https://ec.europa.eu/eurostat/databrowser/view/env_ac_ccminv/default/table?lang=en&category=env.env_egs
https://www.ilo.org/publications/skills-greener-future-global-view
https://www.ilo.org/publications/skills-greener-future-global-view



mailto:marcuta.liviu@managusamv.ro
mailto:tudor.valentina@managusamv.ro
mailto:cristina.tindeche@managusamv.ro
mailto:micu.marius@managusamv.ro
mailto:smedescu.cosmina@managusamv.ro
mailto:marcuta.alina@managusamv.ro
mailto:marcuta.alina@managusamv.ro


















https://ejes.uaic.ro/articles/EJES2015_0601_BEN.pdf
https://monografias.ufop.br/handle/35400000/4005
https://doi.org/10.1016/j.annals.2007.07.011
https://doi.org/10.1016/j.annals.2009.08.002
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics_-_nights_spent_at_tourist_accommodation_establishments
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics_-_nights_spent_at_tourist_accommodation_establishments



https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics_-_nights_spent_at_tourist_accommodation_establishments
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics_-_nights_spent_at_tourist_accommodation_establishments
https://ec.europa.eu/eurostat/data/database
https://agriculture.ec.europa.eu/document/download/5e497d50-df30-495a-8148-bc1a3cd95528_en
https://agriculture.ec.europa.eu/document/download/5e497d50-df30-495a-8148-bc1a3cd95528_en
https://single-market-economy.ec.europa.eu/publications/transition-pathway-tourism_en
https://single-market-economy.ec.europa.eu/publications/transition-pathway-tourism_en
https://single-market-economy.ec.europa.eu/publications/transition-pathway-tourism_en
https://etc-corporate.org/reports/european-tourism-trends-and-prospects-q4-2021/
https://etc-corporate.org/reports/european-tourism-trends-and-prospects-q4-2021/
https://doi.org/10.1016/j.jrurstud.2005.08.001
https://www.taylorfrancis.com/books/mono/10.4324/9780203796092/geography-tourism-recreation-michael-hall-stephen-page
https://www.taylorfrancis.com/books/mono/10.4324/9780203796092/geography-tourism-recreation-michael-hall-stephen-page
https://www.taylorfrancis.com/books/mono/10.4324/9780203796092/geography-tourism-recreation-michael-hall-stephen-page
https://pmc.ncbi.nlm.nih.gov/articles/PMC7155646/
https://journals.sagepub.com/doi/abs/10.1177/1354816616654245
https://journals.sagepub.com/doi/abs/10.1177/1354816616654245
https://doi.org/10.1080/09669582.2015.1083997
https://doi.org/10.1787/d25cef80-en
https://www.oecd.org/coronavirus/policy-responses/tourism-policy-responses-to-covid-19-4663060f/
https://www.oecd.org/coronavirus/policy-responses/tourism-policy-responses-to-covid-19-4663060f/
https://www.oecd.org/coronavirus/policy-responses/tourism-policy-responses-to-covid-19-4663060f/
https://doi.org/10.1016/S0261-5177(01)00078-4



























https://doi.org/10.1093/eurpub/ckae095
https://health.ec.europa.eu/system/files/2022-01/2021_chp_bulgaria_bulgarian.pdf
https://health.ec.europa.eu/system/files/2022-01/2021_chp_bulgaria_bulgarian.pdf
http://spisanie-nauka.bg/arhiv/5-2020
https://www.iae-bg.com/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8-%d0%bf%d1%83%d0%b1%d0%bb%d0%b8%d0%ba%d0%b0%d1%86%d0%b8%d0%b8/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8/
https://www.iae-bg.com/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8-%d0%bf%d1%83%d0%b1%d0%bb%d0%b8%d0%ba%d0%b0%d1%86%d0%b8%d0%b8/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8/
https://www.iae-bg.com/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8-%d0%bf%d1%83%d0%b1%d0%bb%d0%b8%d0%ba%d0%b0%d1%86%d0%b8%d0%b8/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8/
https://www.iae-bg.com/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8-%d0%bf%d1%83%d0%b1%d0%bb%d0%b8%d0%ba%d0%b0%d1%86%d0%b8%d0%b8/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8/
https://www.iae-bg.com/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8-%d0%bf%d1%83%d0%b1%d0%bb%d0%b8%d0%ba%d0%b0%d1%86%d0%b8%d0%b8/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8/
https://www.iae-bg.com/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8-%d0%bf%d1%83%d0%b1%d0%bb%d0%b8%d0%ba%d0%b0%d1%86%d0%b8%d0%b8/%d0%ba%d0%bd%d0%b8%d0%b3%d0%b8/



https://www.parliament.bg/bg/const



mailto:Straus22051979@gmail.com




































https://doi.org/10.3389/fvets.2021.628258






























https://doi.org/10.1111/j.1944-8287.2003.tb00220.x
https://doi.org/10.1177/0002764214550299



https://doi.org/10.1016/S0305-750X(01)00015-9
https://doi.org/10.1016/S0305-750X(01)00015-9
https://doi.org/10.1002/jcop.22600
https://doi.org/10.1111/1540-6237.8402002
https://doi.org/10.1080/14693062.2023.2234567
https://doi.org/10.1016/j.jdeveco.2004.01.001
https://doi.org/10.15406/bbij.2017.05.00149
https://doi.org/10.1016/j.worlddev.2018.02.01
https://doi.org/10.1016/j.agsy.2021.103118
https://doi.org/10.9734/BJAST/2015/14975
https://doi.org/10.5032/jae.2014.03001
https://doi.org/10.1016/j.jenvman.2021.113124
https://doi.org/10.1038/s41558-021-01061-2
https://doi.org/10.1016/j.gloenvcha.2005.02.003



https://doi.org/10.1016/j.foodpol.2020.101912
https://doi.org/10.3390/su132112308
https://doi.org/10
https://doi.org/10.52006/main.v4i4.420
https://doi.org/10.1108/09653561011052482
https://doi.org/10.2139/ssrn.3205040
https://doi.org/10.1093/cdj/bsv017










































https://managementjournal.usamv.ro/pdf/vol.24_2/Art24.pdf
https://managementjournal.usamv.ro/pdf/vol.24_2/Art24.pdf



https://www.foodhub.ro/lactate-de-oaie/275-telemea-de-sibiu-maturata-de-oaie-igp.html
https://www.foodhub.ro/lactate-de-oaie/275-telemea-de-sibiu-maturata-de-oaie-igp.html
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
https://managementjournal.usamv.ro/pdf/vol.25_3/Art56.pdf
https://managementjournal.usamv.ro/pdf/vol.25_3/Art56.pdf
https://managementjournal.usamv.ro/pdf/vol.25_3/Art64.pdf
https://managementjournal.usamv.ro/pdf/vol.25_3/Art64.pdf
https://www.oecd.org/regional/cities-in-the-world-9789264237090-en.html
https://www.oecd.org/regional/cities-in-the-world-9789264237090-en.html
https://managementjournal.usamv.ro/pdf/vol.19_3/Art65.pdf
https://managementjournal.usamv.ro/pdf/vol.19_3/Art65.pdf
https://www.tasteatlas.com/brasovence



mailto:hamadamorgan1990@gmail.com
mailto:adelfathy56@yahoo.com
mailto:tfouda628@gmail.com
mailto:Shimaa2010atia@yahoo.com
mailto:tfouda628@gmail.com
























mailto:ramina.mustafayeva@adau.edu.az
mailto:asli.qurbanova@adau.edu.az
mailto:raiba.cafarova@adau.edu.az
mailto:ramina.mustafayeva@adau.edu.az
























https://doi.org/10.31432/1994-2443-2020-15-4-77-83
https://doi.org/10.31432/1994-2443-2020-15-4-77-83
https://mincom.gov.az/en/media-en/news/concept-of-digital-development-in-the-republic-of-azerbaijan-approved
https://mincom.gov.az/en/media-en/news/concept-of-digital-development-in-the-republic-of-azerbaijan-approved
https://mincom.gov.az/en/media-en/news/concept-of-digital-development-in-the-republic-of-azerbaijan-approved
https://agro.gov.az/az/ekt
https://doi.org/10.1186/s42779-019-0011-9/
https://openknowledge.fao.org/handle/20.500.14283/cc8237en
https://openknowledge.fao.org/handle/20.500.14283/cc8237en
https://ssrn.com/abstract=3541149
https://doi.org/10.1016/j.worlddev.2015.10.041
https://atm.gov.az/pdf/reports/ATM-hesabat-2020-en.pdf.%2010.05.2025
https://atm.gov.az/pdf/reports/ATM-hesabat-2020-en.pdf.%2010.05.2025
https://fundamental-research.ru/ru/article/view?id=43745
https://fundamental-research.ru/ru/article/view?id=43745
https://www.stat.gov.az/source/digital_development/?lang=en
https://www.stat.gov.az/source/digital_development/?lang=en
https://openknowledge.worldbank.org/handle/10986/36233
https://openknowledge.worldbank.org/handle/10986/36233
https://www.worldbank.org/en/programs/govtech/gtmi
https://publicadministration.un.org/egovkb/en-us/reports/un-e-government-survey-2022
https://publicadministration.un.org/egovkb/en-us/reports/un-e-government-survey-2022






mailto:alexandra.nagy@ulbsibiu.ro
mailto:ion.barbu@ulbsibiu.ro







































https://eur-lex.europa.eu/eli/dir/2018/2001/oj/eng
https://eur-lex.europa.eu/eli/dir/2018/2001/oj/eng
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52019DC0640
https://agriculture.ec.europa.eu/system/files/2024-01/agricultural-outlook-2023-report_en_0.pdf
https://agriculture.ec.europa.eu/system/files/2024-01/agricultural-outlook-2023-report_en_0.pdf
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng
https://agriculture.ec.europa.eu/data-and-analysis/markets/outlook/medium-term_en
https://agriculture.ec.europa.eu/data-and-analysis/markets/outlook/medium-term_en
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Livestock_population_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Livestock_population_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Livestock_population_statistics
https://www.fao.org/3/i8384en/I8384EN.pdf
https://www.fao.org/4/i3672e/i3672e.pdf
https://insse.ro/cms/files/catalog/Catalogul_publicatiilor_INS_2022.pdf
https://insse.ro/cms/files/catalog/Catalogul_publicatiilor_INS_2022.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2004/09/biomass-and-agriculture_g1gh3b37/9789264105546-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2004/09/biomass-and-agriculture_g1gh3b37/9789264105546-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2004/09/biomass-and-agriculture_g1gh3b37/9789264105546-en.pdf



https://sibiu.dsvsa.ro/






mailto:ooduntan@futa.edu.ng
mailto:ooduntan@futa.edu.ng















https://journal.formosapublisher.org/index.php/eajmr
http://dx.doi.org/10.4314/gjass.v16i1.6
https://doi.org/10.1016/j.wds.2022.100012



https://doi.org/10.1016/j.aaf.2020.07.017
https://doi.org/10.1007/s11187-
https://doi.org/10.3390/w12030765
https://doi.org/10.54536/ajsde.v2i2.1136






mailto:nicoleta_oltenacu@yahoo.com
mailto:buzatu.cristiana@managusamv.ro
mailto:burcea_mariana2003@yahoo.com
mailto:nicoleta_oltenacu@yahoo.com















https://www.antenasatelor.ro/fermier-in
https://managementjournal.usamv.ro/pdf/vol.21_4/Art11.pdf
https://managementjournal.usamv.ro/pdf/vol.21_4/Art11.pdf
https://managementjournal.usamv.ro/pdf/vol.23_3/Art9.pdf
https://managementjournal.usamv.ro/pdf/vol.23_3/Art9.pdf
https://agronomyjournal.usamv.ro/pdf/2020/issue_2/Art14.pdf
https://agronomyjournal.usamv.ro/pdf/2020/issue_2/Art14.pdf
https://agronomyjournal.usamv.ro/pdf/2025/issue_1/Art41.pdf
https://agronomyjournal.usamv.ro/pdf/2025/issue_1/Art41.pdf
https://climateadapt.eea.europa.eu/en/metadata/casestudies/
https://climateadapt.eea.europa.eu/en/metadata/casestudies/
https://agronomyjournal.usamv.ro/pdf/2023/issue_1/Art57.pdf
https://agronomyjournal.usamv.ro/pdf/2023/issue_1/Art57.pdf
https://www.britannica.com/plant/sunflower-plant
https://managementjournal.usamv.ro/pdf/vol.19_4/Art37.pdf
https://managementjournal.usamv.ro/pdf/vol.19_4/Art37.pdf
https://aos.ro/wp-content/anale/AVol1Nr2Art.8.pdf



https://managementjournal.usamv.ro/pdf/vol.20_3/Art51.pdf
https://managementjournal.usamv.ro/pdf/vol.20_3/Art51.pdf
https://managementjournal.usamv.ro/pdf/vol.23_1/Art63.pdf
https://managementjournal.usamv.ro/pdf/vol.23_1/Art63.pdf
https://revista-ferma.ro/floarea-soarelui-totul-despre-cultura-valorificare-profit/
https://revista-ferma.ro/floarea-soarelui-totul-despre-cultura-valorificare-profit/
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf
https://www.researchgate.net/profile/Paula-Pintilie/publication/369292554_NEW_DATA_ON_KNOWLEDGE_OF_PEST_ENTOMOFAUNA_AND_ECOLOGICAL_PARAMETERS_FOR_RAPESEED_SUNFLOWER_AND_CORN_CROPS/links/64e735e140289f7a0faf0ed9/NEW-DATA-ON-KNOWLEDGE-OF-PEST-ENTOMOFAUNA-AND-ECOLOGICAL-PARAMETERS-FOR-RAPESEED-SUNFLOWER-AND-CORN-CROPS.pdf






mailto:ionut@usamv.ro
mailto:arghiroiu.%20armenita@managusamv.ro
mailto:maria.colpoș@managusamv.ro
mailto:beciu.silviu@managusamv.ro
mailto:arghiroiu.armenita@managusamv.rom












https://doi.org/10.3390/v11040310
https://data.europa.eu/doi/10.2762/3440
http://www.insse.ro/
https://www.oecd.org/en/publications/2021/06/building-agricultural-resilience-to-natural-hazard-induced-disasters_ce136a95.html
https://www.oecd.org/en/publications/2021/06/building-agricultural-resilience-to-natural-hazard-induced-disasters_ce136a95.html
https://www.oecd.org/en/publications/2021/06/building-agricultural-resilience-to-natural-hazard-induced-disasters_ce136a95.html
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/10/innovation-productivity-and-sustainability-in-food-and-agriculture_81e0c513/c9c4ec1d-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/10/innovation-productivity-and-sustainability-in-food-and-agriculture_81e0c513/c9c4ec1d-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/10/innovation-productivity-and-sustainability-in-food-and-agriculture_81e0c513/c9c4ec1d-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/10/innovation-productivity-and-sustainability-in-food-and-agriculture_81e0c513/c9c4ec1d-en.pdf
https://doi.org/10.1093/0199288917.003.0011
https://openknowledge.fao.org/items/ce5a2240-e745-491d-b935-c574db531e5f
https://openknowledge.fao.org/items/ce5a2240-e745-491d-b935-c574db531e5f
https://doi.org/10.5751/ES-00650-090205






mailto:molosag.ailin@scdpbaneasa.ro
mailto:dragomir.damian@scdpbaneasa.ro
mailto:molosag.ailin@scdpbaneasa.ro















https://doi.org/10.17582/journal.sja/2023/39.2.510.520â
https://doi.org/10.17582/journal.sja/2023/39.2.510.520â
https://doi.org/10.3390/drones7020097
https://doi.org/10.17660/ActaHortic.2010.862.18
https://doi.org/10.3390/su18010507
https://doi.org/10.3390/agriculture15232467
https://doi.org/10.17660/ActaHortic.1989.243.46
https://doi.org/10.1007/978-3-540-34533-6_7
https://doi.org/10.52846/bhfe.26.2021.17
https://doi.org/10.3390/agronomy12061307
https://doi.org/10.54574/RJPP.14.12
https://doi.org/10.58346/JISIS.2026.I1.007



https://doi.org/10.1016/j.eja.2024.127477
https://doi.org/10.1016/j.agsy.2017.01.023
https://pixabay.com/images/search/apricot/






mailto:veronica.prisacaru@usm.md
mailto:veronica.prisacaru@usm.md
























https://doi.org/10.53703/001c.38515
https://www.researchgate.net/publication/284559489_Assessing_the_Impact_of_Innovation_Strategies_and_RD_Costs_on_the_Performance_of_IT_Companies
https://www.researchgate.net/publication/284559489_Assessing_the_Impact_of_Innovation_Strategies_and_RD_Costs_on_the_Performance_of_IT_Companies
https://www.researchgate.net/publication/284559489_Assessing_the_Impact_of_Innovation_Strategies_and_RD_Costs_on_the_Performance_of_IT_Companies



https://doi.org/10.1093/acprof:oso/9780199576791.003.0002
https://doi.org/10.1093/acprof:oso/9780199576791.003.0002
https://doi.org/10.1177/21582440231217870
https://doi.org/10.1177/0095798418771807
https://econpapers.repec.org/RePEc:taf:servic:v:24:y:2004:i:1:p:116-130
https://econpapers.repec.org/RePEc:taf:servic:v:24:y:2004:i:1:p:116-130
https://doi.org/10.1037/met0000079
https://link.springer.com/referencework/10.1007/978-0-387-32833-1
https://link.springer.com/referencework/10.1007/978-0-387-32833-1
https://doi.org/10.1016/j.jat.2022.105660
http://repo.darmajaya.ac.id/5678/1/Discovering%20Statistics%20Using%20IBM%20SPSS%20Statistics%20(%20PDFDrive%20).pdf
http://repo.darmajaya.ac.id/5678/1/Discovering%20Statistics%20Using%20IBM%20SPSS%20Statistics%20(%20PDFDrive%20).pdf
http://repo.darmajaya.ac.id/5678/1/Discovering%20Statistics%20Using%20IBM%20SPSS%20Statistics%20(%20PDFDrive%20).pdf
http://doctorat-sociologie.ro/wpd/wpcontent/uploads/2017/09/es_s2_eg_2014_analiza_continut.pdf
http://doctorat-sociologie.ro/wpd/wpcontent/uploads/2017/09/es_s2_eg_2014_analiza_continut.pdf
http://doctorat-sociologie.ro/wpd/wpcontent/uploads/2017/09/es_s2_eg_2014_analiza_continut.pdf
https://theijes.com/papers/v4-i2/A4200109.pdf
https://hbr.org/2006/05/the-why-what-and-how-of-management-innovation
https://hbr.org/2006/05/the-why-what-and-how-of-management-innovation
http://ndl.ethernet.edu.et/bitstream/123456789/16841/1/12.pdf
http://ndl.ethernet.edu.et/bitstream/123456789/16841/1/12.pdf
https://doi.org/10.1080/09537325.2018.1436321
https://projecteuclid.org/euclid.aoms/1177703732
https://www.sciencedirect.com/science/article/abs/pii/B0123693985003923
https://www.sciencedirect.com/science/article/abs/pii/B0123693985003923
https://doi.org/10.1016/b978-0-444-53737-9.50005-0
https://www.tandfonline.com/doi/full/10.1080/1331677X.2019.1675072
https://www.tandfonline.com/doi/full/10.1080/1331677X.2019.1675072



https://doi.org/10.1108/IJIS-07-2020-0104
https://doi.org/10.1108/IJIS-07-2020-0104
https://statbank.statistica.md/pxweb/pxweb/ro/40%20Statistica%20economica/40%20Statistica%20economica__24%20ANT__ANT030/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802
https://statbank.statistica.md/pxweb/pxweb/ro/40%20Statistica%20economica/40%20Statistica%20economica__24%20ANT__ANT030/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802
https://statbank.statistica.md/pxweb/pxweb/ro/40%20Statistica%20economica/40%20Statistica%20economica__24%20ANT__ANT030/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802
https://statbank.statistica.md/pxweb/pxweb/ro/40%20Statistica%20economica/40%20Statistica%20economica__24%20ANT__ANT030/?rxid=9a62a0d7-86c4-45da-b7e4-fecc26003802
https://statistica.gov.md/ro/formulare-statistice-2023-9989_60131.html
https://statistica.gov.md/ro/formulare-statistice-2023-9989_60131.html
https://doi.org/10.1080/20421338.2019.1573958
https://ojs.hasdeu.md/index.php/bibliopolis/article/view/141
https://ojs.hasdeu.md/index.php/bibliopolis/article/view/141
https://journals.lww.com/anesthesia-analgesia/fulltext/2018/05000/correlation_coefficients__appropriate_use_and.50.aspx
https://journals.lww.com/anesthesia-analgesia/fulltext/2018/05000/correlation_coefficients__appropriate_use_and.50.aspx
https://journals.lww.com/anesthesia-analgesia/fulltext/2018/05000/correlation_coefficients__appropriate_use_and.50.aspx
https://doi.org/10.2307/2333709
https://link.springer.com/article/10.1007/s40797-024-00281-7
https://link.springer.com/article/10.1007/s40797-024-00281-7
https://www.math.uaic.ro/~stoleriu/PSM2022.pdf
http://www.academicjournals.org/AJBM
https://www.revistadestatistica.ro/Articole/2010/A5_ro_5_2010.pdf
https://www.revistadestatistica.ro/Articole/2010/A5_ro_5_2010.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6486.2012.01009.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6486.2012.01009.x
https://doi.org/10.1007/s42081-020-00091-y
https://doi.org/10.1007/s42081-020-00091-y
https://doi.org/10.1016/j.jocn.2022.04.017
https://doi.org/10.1504/IJTPM.2016.076314






mailto:prymak-12345@ukr.net
mailto:nikgr1977@gmail.com
mailto:vojtovyk-12345@ukr.net
mailto:vojtovyk-12345@ukr.net
mailto:lozinskk@ukr.net
mailto:fedoruky_4@ukr.net
mailto:yuliana-st@ukr.net
mailto:pokotuloi@ukr.net
mailto:zemlerodstvo_@ukr.net
mailto:natasha.prisjazhnjuk@ukr.net
mailto:ustinovaGL@ukr.net
mailto:natalifedoruk44@gmail.com
mailto:nikgr1977@gmail.com




























































https://www.cabidigitallibrary.org/doi/full/10.5555/20113082079
https://www.cabidigitallibrary.org/doi/full/10.5555/20113082079
https://doi.org/10.1038/s41893-022-00988-4
https://doi.org/10.1038/s41893-022-00988-4
https://doi.org/10.1016/j.agee.2021.107655
https://doi.org/10.1016/S0065-2113(01)72010-X
https://journals.usamvcluj.ro/index.php/horticulture/issue/view/70
https://journals.usamvcluj.ro/index.php/horticulture/issue/view/70
https://journals.usamvcluj.ro/index.php/horticulture/issue/view/70
https://journals.usamvcluj.ro/index.php/horticulture/article/view/1904
https://journals.usamvcluj.ro/index.php/horticulture/article/view/1904
https://www.economica.net/daea-romania-pierde-anual-100-de-milioane-de-tone-de-sol-fertil-din-cauza-eroziunii_159948.html?utm_source=chatgpt.com
https://www.economica.net/daea-romania-pierde-anual-100-de-milioane-de-tone-de-sol-fertil-din-cauza-eroziunii_159948.html?utm_source=chatgpt.com



https://www.economica.net/daea-romania-pierde-anual-100-de-milioane-de-tone-de-sol-fertil-din-cauza-eroziunii_159948.html?utm_source=chatgpt.com
https://www.isric.org/projects/global-assessment-human-induced-soil-degradation-glasod
https://www.isric.org/projects/global-assessment-human-induced-soil-degradation-glasod
https://doi.org/10.1016/j.envsci.2015.03.012
https://doi.org/10.1016/j.envsci.2015.12.013
https://doi.org/10.1177/03091333231216595



mailto:betty_rosu@yahoo.com















https://www.afir.ro/finantare/finantare-in-mediul-rural/mediu-si-clima/
https://www.afir.ro/finantare/finantare-in-mediul-rural/mediu-si-clima/
https://www.afir.ro/rapoarte/beneficiari-de-fonduri-europene/date-deschise/
https://www.afir.ro/rapoarte/beneficiari-de-fonduri-europene/date-deschise/
https://www.madr.ro/pndr-2014-2020/implementare-pndr-2014-2020/documente-aprobate.html
https://www.madr.ro/pndr-2014-2020/implementare-pndr-2014-2020/documente-aprobate.html
https://www.madr.ro/planul-national-strategic-pac-post-2020.html
https://www.madr.ro/planul-national-strategic-pac-post-2020.html
https://www.madr.ro/docs/dezvoltare-rurala/agro-mediu/2022/2022.12.28-Nota-de-informare-implementare-DR-10-PNS-2023-2027.pdf
https://www.madr.ro/docs/dezvoltare-rurala/agro-mediu/2022/2022.12.28-Nota-de-informare-implementare-DR-10-PNS-2023-2027.pdf
https://www.madr.ro/docs/dezvoltare-rurala/agro-mediu/2022/2022.12.28-Nota-de-informare-implementare-DR-10-PNS-2023-2027.pdf
https://doi.org/10.2478/rtuect-2024-0068
https://www.researchgate.net/publication/387309093_Carbon_Farming_A_Systematic_Literature_Review_on_Sustainable_Practices



https://www.researchgate.net/publication/387309093_Carbon_Farming_A_Systematic_Literature_Review_on_Sustainable_Practices
https://www.researchgate.net/publication/387309093_Carbon_Farming_A_Systematic_Literature_Review_on_Sustainable_Practices
https://doi.org/10.3390/agronomy11040779
https://www.researchgate.net/publication/350897591_The_Soil_Organic_Matter_in_Connection_with_Soil_Properties_and_Soil_Inputs
https://www.researchgate.net/publication/350897591_The_Soil_Organic_Matter_in_Connection_with_Soil_Properties_and_Soil_Inputs
https://www.researchgate.net/publication/350897591_The_Soil_Organic_Matter_in_Connection_with_Soil_Properties_and_Soil_Inputs






tel:%20+359%2042%20699
mailto:angel.sarov@gmail.com
mailto:tatanasova@abv.bg
mailto:angel.sarov@gmail.com


















mailto:srbn.valentin@yahoo.com
mailto:agatha_popescu@yahoo.com
mailto:mirela.stanciu@ulbsibiu.ro
mailto:mirela.stanciu@ulbsibiu.ro
mailto:srbn.valentin@yahoo.com










































https://ideas.repec.org/p/wii/pnotes/pn51.html
https://ideas.repec.org/p/wii/pnotes/pn51.html
https://ideas.repec.org/p/wii/pnotes/pn51.html
https://ideas.repec.org/s/wii/pnotes.html



https://akjournals.com/view/journals/032/64/2/article-p197.xml
https://akjournals.com/view/journals/032/64/2/article-p197.xml
https://doi.org/10.1016/j.landusepol.2012.09.016
http://doi.org/10.3390/su16219520
http://dx.doi.org/10.7494/manage.2017.18.1.47
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=B.%20%C5%A0I%C5%A0KA&eventCode=SE-AU
file:///C:/Users/Valentin/Desktop/Lucrare%20preturi%20grau/The%20Journal%20of%20Agricultural%20Science, 
https://www.cambridge.org/core/journals/journal-of-agricultural-science/volume/E2225B4B1133BC9EF707F7137AA3E7C5
https://www.cambridge.org/core/journals/journal-of-agricultural-science/volume/E2225B4B1133BC9EF707F7137AA3E7C5
https://doi.org/10.1017/S0021859612000767
https://agridata.ec.europa.eu/Qlik_Downloads/InfoSheetSectorial/infoC25.html
https://agridata.ec.europa.eu/Qlik_Downloads/InfoSheetSectorial/infoC25.html
https://agridata.ec.europa.eu/Extensions/CountryFactsheets/CountryFactsheets.Html?Memberstate=Greece
https://agridata.ec.europa.eu/Extensions/CountryFactsheets/CountryFactsheets.Html?Memberstate=Greece
https://ec.europa.eu/eurostat/databrowser/view/aact_eaa01/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/aact_eaa01/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/aact_eaa05/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/aact_eaa05/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/tag00102/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/databrowser/view/tag00102/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Performance_of_the_agricultural_sector#Agricultural_labour_productivity
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Performance_of_the_agricultural_sector#Agricultural_labour_productivity
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Performance_of_the_agricultural_sector#Agricultural_labour_productivity
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Gross_value_added
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Gross_value_added
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Gross_value_added
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Intermediate_consumption
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Intermediate_consumption
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Intermediate_consumption
https://ec.europa.eu/eurostat/databrowser/view/tag00056/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/databrowser/view/tag00056/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/databrowser/view/AACT_EAA04__custom_3621314/bookmark/table?lang=en&bookmarkId=74eb8529-7be6-43e5-9084-9d6411ef1354&c=1666124042988
https://ec.europa.eu/eurostat/databrowser/view/AACT_EAA04__custom_3621314/bookmark/table?lang=en&bookmarkId=74eb8529-7be6-43e5-9084-9d6411ef1354&c=1666124042988
https://ec.europa.eu/eurostat/databrowser/view/AACT_EAA04__custom_3621314/bookmark/table?lang=en&bookmarkId=74eb8529-7be6-43e5-9084-9d6411ef1354&c=1666124042988
https://ec.europa.eu/eurostat/databrowser/view/AACT_EAA04__custom_3621314/bookmark/table?lang=en&bookmarkId=74eb8529-7be6-43e5-9084-9d6411ef1354&c=1666124042988



https://doi.org/10.3389/fsufs.2022.862451
http://doi.org/10.3390/agriculture14030357
http://doi.org/10.3390/agronomy12102435
http://doi.org/10.3390/su140200969
https://www.researchgate.net/journal/Western-Balkan-Journal-of-Agricultural-Economics-and-Rural-Development-2683-572X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Western-Balkan-Journal-of-Agricultural-Economics-and-Rural-Development-2683-572X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Western-Balkan-Journal-of-Agricultural-Economics-and-Rural-Development-2683-572X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.5937/WBJAE2002077K
http://doi.org/10.3390/agriculture11040353
https://www.sciencedirect.com/author/55932123300/efstratios-loizou



http://doi.org/10.3390/su13158512
https://doi.org/10.1016/j.geoforum.2025.104521
https://agris.fao.org/search/en?fields=%7b%22journal%22:%5b%22/%22Annals%20of%20the%20Polish%20Association%20of%20Agricultural%20and%20Agribusiness%20Economists/%22%22%5d%7d
https://agris.fao.org/search/en?fields=%7b%22journal%22:%5b%22/%22Annals%20of%20the%20Polish%20Association%20of%20Agricultural%20and%20Agribusiness%20Economists/%22%22%5d%7d
https://agris.fao.org/search/en/providers/122436/records/67597e1fc7a957febdf8f012
https://agris.fao.org/search/en/providers/122436/records/67597e1fc7a957febdf8f012



https://www.sciencedirect.com/author/16309032500/mariana-carmen-balotescu-carmen-chifiriuc
http://doi.org/10.3390/su17010104
https://ourworldindata.org/agricultural-production
https://ourworldindata.org/agricultural-production
https://www.sciencedirect.com/journal/computers-and-electronics-in-agriculture
https://www.sciencedirect.com/journal/computers-and-electronics-in-agriculture
https://doi.org/10.1080/1331677X.2021.1997622
http://doi.org/10.3390/agriculture14101699
https://doi.org/10.3390/ijerph18031112
https://www.researchgate.net/journal/Studia-Obszarow-Wiejskich-1642-4689?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Studia-Obszarow-Wiejskich-1642-4689?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.7163/SOW.56.4
https://en.wikipedia.org/wiki/Pearson_correlation_coefficient#:~:text=Pearson's%20correlation%20coefficient%20is%20the%20covariance%20of,hence%20the%20modifier%20product%2Dmoment%20in%20the%20name.Accessed
https://en.wikipedia.org/wiki/Pearson_correlation_coefficient#:~:text=Pearson's%20correlation%20coefficient%20is%20the%20covariance%20of,hence%20the%20modifier%20product%2Dmoment%20in%20the%20name.Accessed
https://en.wikipedia.org/wiki/Pearson_correlation_coefficient#:~:text=Pearson's%20correlation%20coefficient%20is%20the%20covariance%20of,hence%20the%20modifier%20product%2Dmoment%20in%20the%20name.Accessed
https://en.wikipedia.org/wiki/Pearson_correlation_coefficient#:~:text=Pearson's%20correlation%20coefficient%20is%20the%20covariance%20of,hence%20the%20modifier%20product%2Dmoment%20in%20the%20name.Accessed
https://en.wikipedia.org/wiki/Pearson_correlation_coefficient#:~:text=Pearson's%20correlation%20coefficient%20is%20the%20covariance%20of,hence%20the%20modifier%20product%2Dmoment%20in%20the%20name.Accessed






mailto:srbn.valentin@yahoo.com
mailto:agatha_popescu@yahoo.com
mailto:alinamarcuta@yahoo.com
mailto:liviu@mangusamv.ro
mailto:tindeche_cristina@yahoo.com
mailto:adelaidahontus@yahoo.com
mailto:popescu@yahoo.com
mailto:mirela.stanciu@ulbsibiu.ro
mailto:popescu@yahoo.com
mailto:mirela.stanciu@ulbsibiu.ro
mailto:srbn.valentin@yahoo.com










































https://www.sciencedirect.com/journal/european-journal-of-operational-research
https://www.sciencedirect.com/journal/european-journal-of-operational-research
https://doi.org/10.1016/j.ejor.2020.08.030
https://www.researchgate.net/journal/International-Journal-of-Advanced-Academic-Studies-2706-8927?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/International-Journal-of-Advanced-Academic-Studies-2706-8927?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.33545/27068919.2021.v3.i2a.770
http://doi.org/10.3390/electronics13224362
https://doi.org/10.3389/fmicb.2023.1040901
https://doi.org/10.1002/ecs2.2582



https://agriculture.ec.europa.eu/system/files/2023-11/analytical-brief-3-feo-brief_en.pdf
https://agriculture.ec.europa.eu/system/files/2023-11/analytical-brief-3-feo-brief_en.pdf
https://ec.europa.eu/eurostat/databrowser/view/tag00001/default/table?lang=en&category=t_agr.t_ef
https://ec.europa.eu/eurostat/databrowser/view/tag00001/default/table?lang=en&category=t_agr.t_ef
https://ec.europa.eu/eurostat/databrowser/view/tag00007/default/table?lang=en&category=t_agr.t_ef
https://ec.europa.eu/eurostat/databrowser/view/tag00007/default/table?lang=en&category=t_agr.t_ef
https://ec.europa.eu/eurostat/databrowser/view/tag00020/default/table?lang=en&category=t_agr.t_ef.t_ef_
https://ec.europa.eu/eurostat/databrowser/view/tag00020/default/table?lang=en&category=t_agr.t_ef.t_ef_
https://ec.europa.eu/eurostat/databrowser/view/tag00102/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/databrowser/view/tag00102/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/databrowser/view/tag00056/default/table?lang=en&category=t_agr.t_aact
https://ec.europa.eu/eurostat/databrowser/view/tag00056/default/table?lang=en&category=t_agr.t_aact
https://agridata.ec.europa.eu/Extensions/CountryFactsheets/CountryFactsheets.Html?Memberstate=Greece
https://agridata.ec.europa.eu/Extensions/CountryFactsheets/CountryFactsheets.Html?Memberstate=Greece
https://www.fao.org/4/x8054e/x8054e07.htm
https://www.fao.org/seeds/en
https://www.agrojournal.org/27/01-06.pdf
https://www.agrojournal.org/27/01-06.pdf
https://www.agrojournal.org/27/01-06.pdf
https://www.investopedia.com/terms/g/gross-value-added.asp#:~:text=GVA%20is%20calculated%20by:%20*%20Subtracting%20the,province%20*%20Allow%20lawmakers%20to%20allocate%20resources
https://www.investopedia.com/terms/g/gross-value-added.asp#:~:text=GVA%20is%20calculated%20by:%20*%20Subtracting%20the,province%20*%20Allow%20lawmakers%20to%20allocate%20resources
https://www.investopedia.com/terms/g/gross-value-added.asp#:~:text=GVA%20is%20calculated%20by:%20*%20Subtracting%20the,province%20*%20Allow%20lawmakers%20to%20allocate%20resources
https://www.investopedia.com/terms/g/gross-value-added.asp#:~:text=GVA%20is%20calculated%20by:%20*%20Subtracting%20the,province%20*%20Allow%20lawmakers%20to%20allocate%20resources
https://ideas.repec.org/a/vrn/oitcon/y2022i1p126-138.html
https://ideas.repec.org/a/vrn/oitcon/y2022i1p126-138.html
https://ideas.repec.org/a/vrn/oitcon/y2022i1p126-138.html
https://ideas.repec.org/s/vrn/oitcon.html
https://ideas.repec.org/s/vrn/oitcon.html
https://ideas.repec.org/a/arb/journl/y2024i1p21-47.html
https://ideas.repec.org/a/arb/journl/y2024i1p21-47.html
https://ideas.repec.org/a/arb/journl/y2024i1p21-47.html
https://ideas.repec.org/s/arb/journl.html
https://doi.org/10.1017/S175173111700324X



https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18435262&AN=83332589&h=E2OcNiFLenFV6097P%2BS2UAB0W7nbE6k4H8SPPGMYlJ%2FA0n5uat6Qh3FHyitTo6tWr8czRTTlKNw2bInZhEWAjg%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18435262&AN=83332589&h=E2OcNiFLenFV6097P%2BS2UAB0W7nbE6k4H8SPPGMYlJ%2FA0n5uat6Qh3FHyitTo6tWr8czRTTlKNw2bInZhEWAjg%3D%3D&crl=c










































mailto:o.shulha@kubg.edu.ua
mailto:shmatkovska2016@gmail.com








































































mailto:soare.elena@managusamv.ro
mailto:soare.elena@managusamv.ro


















https://ro.atlasbig.com/tarile-producatoare-de-orez
https://www.euromonitor.com/global-market-overview-of-rice/report
https://www.euromonitor.com/global-market-overview-of-rice/report
https://www.bursa.ro/preturile-orezului-au-crescut-la-cel-mai-ridicat-nivel-din-aproape-12-ani-07355055
https://www.bursa.ro/preturile-orezului-au-crescut-la-cel-mai-ridicat-nivel-din-aproape-12-ani-07355055
https://www.fao.org/faostat/en/#data/TCL
https://financialintelligence.ro/deficitul-global-de-orez-va-fi-cel-mai-mare-din-ultimii-20-de-ani-fitch-solutions/
https://financialintelligence.ro/deficitul-global-de-orez-va-fi-cel-mai-mare-din-ultimii-20-de-ani-fitch-solutions/
https://financialintelligence.ro/deficitul-global-de-orez-va-fi-cel-mai-mare-din-ultimii-20-de-ani-fitch-solutions/
https://www.haifa-group.com/ro/ghidul-pentru-culturi-cultivarea-orezului
https://www.haifa-group.com/ro/ghidul-pentru-culturi-cultivarea-orezului
https://www.liebherr.com/ro-ro/frigidere-congelatoare/freshmag/lexikon-produse-alimentare/orez-7840677
https://www.liebherr.com/ro-ro/frigidere-congelatoare/freshmag/lexikon-produse-alimentare/orez-7840677
https://www.liebherr.com/ro-ro/frigidere-congelatoare/freshmag/lexikon-produse-alimentare/orez-7840677
https://pixabay.com/ro/photos/orez-amestecul-de-orez-orez-basmati-5236375/
https://pixabay.com/ro/photos/orez-amestecul-de-orez-orez-basmati-5236375/
https://pixabay.com/ro/photos/orez-japonez-orez-organic-orez-2699316/
https://pixabay.com/ro/photos/orez-japonez-orez-organic-orez-2699316/
https://pixabay.com/ro/photos/%c3%aen-c%c3%a2mp-de-orez-orez-urechea-de-orez-2679155/
https://pixabay.com/ro/photos/%c3%aen-c%c3%a2mp-de-orez-orez-urechea-de-orez-2679155/
https://pixabay.com/ro/photos/terase-campuri-de-orez-8073166/
https://pixabay.com/ro/photos/terase-campuri-de-orez-8073166/



https://pixabay.com/ro/photos/terase-de-orez-orez-paddies-ferm%c4%83-3466518
https://pixabay.com/ro/photos/terase-de-orez-orez-paddies-ferm%c4%83-3466518
https://pixabay.com/ro/photos/japonia-terase-de-orez-kumamoto-808990/
https://pixabay.com/ro/photos/japonia-terase-de-orez-kumamoto-808990/



mailto:a_sotir@iz-kyustendil.org
mailto:a_sotir@iz-kyustendil.org
mailto:renvtioluf098@outlook.com















https://doi.org/10.24323/akademik-gida.1460950
https://doi.org/10.24323/akademik-gida.1460950
https://doi.org/10.1051/bioconf/202515303003
https://doi.org/10.47750/pnr.2022.13.S09.1263



https://doi.org/10.47750/pnr.2023.14.03.069
https://doi.org/10.22037/jps.v7i3.11571






mailto:dr.rjovanovic@gmail.com
mailto:rradisic@ipn.bg.ac.rs






























https://media.cpes.org.rs/2019/05/Poljoprivredna-politika-sektor-mlekarske-industrije.pdf
https://media.cpes.org.rs/2019/05/Poljoprivredna-politika-sektor-mlekarske-industrije.pdf



https://www.stat.gov.rs/
https://www.stat.gov.rs/



mailto:mirela.stanciu@ulbsibiu.ro
mailto:cristina.danciu@ulbsibiu.ro
mailto:mihaela.antofie@ulbsibiu.ro
mailto:petronela.pavel@ulbsibiu.ro
mailto:agatha_popescu@yahoo.com
mailto:mirela.stanciu@ulbsibiu.ro
mailto:petronela.pavel@ulbsibiu.ro
























https://publications.jrc.ec.europa.eu/repository/handle/JRC140676
https://publications.jrc.ec.europa.eu/repository/handle/JRC140676



https://www.fao.org/4/i3138e/i3138e08.pdf



mailto:mirela.stanciu@ulbsibiu.ro
mailto:cristina.danciu@ulbsibiu.ro
mailto:petronela.pavel@ulbsibiu.ro
mailto:eniko.gaspar@ulbsibiu.ro
mailto:iulian.bratu@ulbsibiu.ro
mailto:agatha_popescu@yahoo.com
mailto:mirela.stanciu@ulbsibiu.ro










































mailto:stancu.razvan@gmail.com
mailto:necula.raluca@managusamv.ro
mailto:turek.adrian@managusamv.ro
mailto:turek.adrian@managusamv.ro


















https://european-union.europa.eu/institutions-law-budget/institutions-and-bodies/search-all-eu-institutions-and-bodies/european-food-safety-authority-efsa_en
https://european-union.europa.eu/institutions-law-budget/institutions-and-bodies/search-all-eu-institutions-and-bodies/european-food-safety-authority-efsa_en
https://european-union.europa.eu/institutions-law-budget/institutions-and-bodies/search-all-eu-institutions-and-bodies/european-food-safety-authority-efsa_en
https://european-union.europa.eu/institutions-law-budget/institutions-and-bodies/search-all-eu-institutions-and-bodies/european-food-safety-authority-efsa_en
https://doi.org/10.3920/978-90-8686-899-5
http://statistici.insse.ro:8077/tempo-online
https://www.who.int/news-room/fact-sheets/detail/food-safety
https://www.who.int/news-room/fact-sheets/detail/food-safety






mailto:diana.suhan@agriceda.ro
mailto:mirela.ispas@iuls.ro
mailto:gavril.stefan@iuls.ro
mailto:diana.suhan@agriceda.ro


















https://adevarul.ro/stiri-locale/vaslui/botul-de-aur-de-la-polul-saraciei-cum-a-fost-1651782.html
https://adevarul.ro/stiri-locale/vaslui/botul-de-aur-de-la-polul-saraciei-cum-a-fost-1651782.html
https://adevarul.ro/stiri-locale/vaslui/botul-de-aur-de-la-polul-saraciei-cum-a-fost-1651782.html
https://arcticmayors.org/
https://www.revistacalitateavietii.ro/2014/CV-2-2014/02.pdf
https://www.revistacalitateavietii.ro/2014/CV-2-2014/02.pdf
https://www.vaasa.fi/
https://www.vaasa.fi/en/about-vaasa-and-the-vaasa-region/international-vaasa/sister-cities/umea/
https://www.vaasa.fi/en/about-vaasa-and-the-vaasa-region/international-vaasa/sister-cities/umea/
https://www.vaasa.fi/en/about-vaasa-and-the-vaasa-region/international-vaasa/sister-cities/umea/
https://comuna-arsura.ro/
https://www.ecopresa.ro/
https://www.eleconomista.es/
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/698027/EPRS_BRI(2021)698027_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2021/698027/EPRS_BRI(2021)698027_EN.pdf
https://agriculture.ec.europa.eu/system/files/2023-07/rdp-factsheet-spain-galicia_en.pdf
https://agriculture.ec.europa.eu/system/files/2023-07/rdp-factsheet-spain-galicia_en.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Unemployment_statistics_at_regional_level
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Unemployment_statistics_at_regional_level
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Unemployment_statistics_at_regional_level
https://www.vice.com/en/article/i-stayed-in-the-freezing-romanian-countryside-to-see-how-millions-live-without-indoor-toilets/
https://www.vice.com/en/article/i-stayed-in-the-freezing-romanian-countryside-to-see-how-millions-live-without-indoor-toilets/
https://www.vice.com/en/article/i-stayed-in-the-freezing-romanian-countryside-to-see-how-millions-live-without-indoor-toilets/
https://vxfiber.com/wp-content/uploads/2020/09/sweden-completely-connected-by-2025-eng.pdf
https://vxfiber.com/wp-content/uploads/2020/09/sweden-completely-connected-by-2025-eng.pdf
https://vxfiber.com/wp-content/uploads/2020/09/sweden-completely-connected-by-2025-eng.pdf
https://en.hateggeoparc.ro/
https://cjhunedoara.ro/
https://www.ige.gal/web/mostrar_actividade_estatistica.jsp?idioma=es&codigo=0201004
https://www.ige.gal/web/mostrar_actividade_estatistica.jsp?idioma=es&codigo=0201004
https://www.ine.es/dyngs/Prensa/en/ECV2024.htm



http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
https://www.transportes.gob.es/carreteras/catalogo-y-evolucion-de-la-red-de-carreteras/mapa-oficial-de-carreteras
https://www.transportes.gob.es/carreteras/catalogo-y-evolucion-de-la-red-de-carreteras/mapa-oficial-de-carreteras
https://www.transportes.gob.es/carreteras/catalogo-y-evolucion-de-la-red-de-carreteras/mapa-oficial-de-carreteras
https://www.oecd.org/rural
https://rural-interfaces.eu/2022/07/12/future-rural-women-galicia/
https://rural-interfaces.eu/2022/07/12/future-rural-women-galicia/
https://populatia.ro/populatie-oras-murgeni-judetul-vaslui/
https://populatia.ro/populatie-oras-murgeni-judetul-vaslui/
https://www.regionvasterbotten.se/naringsliv-och-samhallsbyggnad/digitalisering-och-innovationsledning/arkiv/digitala-vasterbotten-2023
https://www.regionvasterbotten.se/naringsliv-och-samhallsbyggnad/digitalisering-och-innovationsledning/arkiv/digitala-vasterbotten-2023
https://www.regionvasterbotten.se/naringsliv-och-samhallsbyggnad/digitalisering-och-innovationsledning/arkiv/digitala-vasterbotten-2023
https://www.regionvasterbotten.se/informationsmaterial-och-riktlinjer/andra-sprak/engelska-eller-english/this-is-region-vasterbotten
https://www.regionvasterbotten.se/informationsmaterial-och-riktlinjer/andra-sprak/engelska-eller-english/this-is-region-vasterbotten
https://www.regionvasterbotten.se/informationsmaterial-och-riktlinjer/andra-sprak/engelska-eller-english/this-is-region-vasterbotten
https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BE__BE0101__BE0101C/BefArealTathetKon/
https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BE__BE0101__BE0101C/BefArealTathetKon/
https://specialarad.ro/harta-salariilor-romania-judete/
https://specialarad.ro/harta-salariilor-romania-judete/
https://www.hateggeoparc.ro/new/index.php/en/home/
https://whc.unesco.org/en/list/669/
https://doi.org/10.3390/ijerph182312733
https://doi.org/10.3389/fenvs.2022.1027352
https://www.umearegionen.se/sida/umearegionen/samarbetsgrupper/landsbygdsutveckling.4.32f8dd1118846449eed67b45.html
https://www.umearegionen.se/sida/umearegionen/samarbetsgrupper/landsbygdsutveckling.4.32f8dd1118846449eed67b45.html
https://www.umearegionen.se/sida/umearegionen/samarbetsgrupper/landsbygdsutveckling.4.32f8dd1118846449eed67b45.html
https://cjvs.eu/wp-content/downloads/guvernanta/RAPORT_ANUAL_2021.pdf
https://cjvs.eu/wp-content/downloads/guvernanta/RAPORT_ANUAL_2021.pdf
https://cjvs.eu/wp-content/downloads/guvernanta/RAPORT_ANUAL_2021.pdf
https://vremeanoua.ro/
https://www.fondoseuropeos.hacienda.gob.es/sitios/dgfc/es-ES/ipr/fcp1420/c/bp/2022/Documents/BPAC2022GA_I_4.pdf
https://www.fondoseuropeos.hacienda.gob.es/sitios/dgfc/es-ES/ipr/fcp1420/c/bp/2022/Documents/BPAC2022GA_I_4.pdf
https://www.fondoseuropeos.hacienda.gob.es/sitios/dgfc/es-ES/ipr/fcp1420/c/bp/2022/Documents/BPAC2022GA_I_4.pdf
https://www.fondoseuropeos.hacienda.gob.es/sitios/dgfc/es-ES/ipr/fcp1420/c/bp/2022/Documents/BPAC2022GA_I_4.pdf
https://commons.wikimedia.org/
https://www.who.int/europe/news-room/photo-stories/item/connecting-care--exploring-sweden-s-innovative-phc-model
https://www.who.int/europe/news-room/photo-stories/item/connecting-care--exploring-sweden-s-innovative-phc-model
https://www.who.int/europe/news-room/photo-stories/item/connecting-care--exploring-sweden-s-innovative-phc-model



mailto:ralucatd@yahoo.com
mailto:marcuta.liviu@managusamv.ro
mailto:cristina.tindeche@managusamv.ro
mailto:anca.simionescu@umfcd.ro
mailto:victor.feraru@umfcd.ro
mailto:marcuta.alina@managusamv.ro
mailto:victor.feraru@umfcd.ro



























https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat



mailto:gradinabotanicachisinau@gmail.com
mailto:vic.titei@gmail.com
mailto:vic.titei@gmail.com
























https://www.meteo.md/images/uploads/clima/anul_2023.pdf
https://www.meteo.md/images/uploads/clima/anul_2023.pdf
https://www.meteo.md/images/uploads/clima/anual/anul_2024_ro.pdf
https://www.meteo.md/images/uploads/clima/anual/anul_2024_ro.pdf
https://doi.org/10.3390/agronomy12071687



https://agepi.gov.md/sites/default/files/bopi/BOPI_03_2025.pdf#page=52
https://agepi.gov.md/sites/default/files/bopi/BOPI_03_2025.pdf#page=52
https://doi.org/10.1016/j.fufo.2024.100331
https://doi.org/10.3390/agronomy1109179



mailto:vic.titei@gmail.com
mailto:victor.titei@gb.usm.md
mailto:vic.titei@gmail.com
























https://doi.org/10.3390/agriculture14091475
http://edis.ifas.ufl.edu/AG184
https://doi.org/10.3390/agriculture13061112



https://www.feedipedia.org/node/294
https://doi.org/10.3390/app1013443
https://doi.org/10.1016/j.heliyon.2024.e28764
https://doi.org/10.1016/j.scienta.2020.109551
https://www.peacecountrybeef.ca/post/soybean-varieties-for-forage-production
https://www.peacecountrybeef.ca/post/soybean-varieties-for-forage-production
https://doi.org/10.3390/agriculture15080799



http://www.lrrd.org/lrrd32/7/ntthong32101.html





















https://bank.gov.ua/en/statistic/supervision-statist
https://bank.gov.ua/en/statistic/supervision-statist



mailto:mariusioan.vulcu@ulbsibiu.ro






























mailto:v.i.ladyka@ukr.net
mailto:Sklyrenko9753@ukr.net
mailto:natalia.bolhova@snau.edu.ua
mailto:vvvechorka@gmail.com
mailto:jasjulia@ukr.net
mailto:t.p.synenko@gmail.com
mailto:Chernyvska9753@ukr.net
mailto:lelikunique2@gmail.com
mailto:Sklyrenko9753@ukr.net
mailto:Sklyrenko9753@ukr.net












javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);


































































https://core.ac.uk/download/pdf/62787896.pdf
https://ujvas.com.ua/index.php/journal/article/view/106/128
https://ujvas.com.ua/index.php/journal/article/view/106/128
https://shareok.org/bitstream/handle/11244/331360/oksa_ANSI–3604_2004–07.pdf
https://shareok.org/bitstream/handle/11244/331360/oksa_ANSI–3604_2004–07.pdf












mailto:yashchuktds@ukr.net
mailto:sydoruk_galyna@ukr.net
mailto:b_sidoruk@ukr.net





















https://minagro.gov.ua/file-storage/reyestr-sortiv-roslin
https://www.ukrstat.gov.ua/
https://previous.scientia.report/index.php/archive/article/view/1677
https://previous.scientia.report/index.php/archive/article/view/1677

































https://doi.org/10.1007/s13165-021-00362-2
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agri-environmental_indicator_-_soil_erosion
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agri-environmental_indicator_-_soil_erosion
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agri-environmental_indicator_-_soil_erosion
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20230510-1
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20230510-1
https://doi.org/10.2908/SDG_02_20
https://doi.org/10.2908/SDG_15_50
https://doi.org/10.2908/SDG_02_40
https://doi.org/10.2908/SDG_15_42
https://doi.org/10.2908/SDG_02_30
https://doi.org/10.2908/SDG_06_40
https://doi.org/10.2908/SDG_06_50
https://doi.org/10.2908/SDG_02_53
https://doi.org/10.3390/su11072156
https://doi.org/10.3390/su142315798
https://doi.org/10.33399/biibfad.1337246
https://doi.org/10.33727/JRISS.2024.2.37:352-357
https://doi.org/10.5593/sgem2024/5.1/s21.65
https://doi.org/10.3390/su17104440
https://ejournals.vdu.lt/index.php/mtsrbid/article/view/7505






mailto:raluca.zaharia@iuls.ro
mailto:olguta.brezuleanu@iuls.ro
























https://doi.org/10.4060/cd2743en
https://openknowledge.fao.org/items/65480dc5-a859-4d5c-b7a4-a939fb08ae55
https://openknowledge.fao.org/items/65480dc5-a859-4d5c-b7a4-a939fb08ae55



https://openknowledge.fao.org/items/65480dc5-a859-4d5c-b7a4-a939fb08ae55
https://ideas.repec.org/s/eee/agisys.html



https://doi.org/10.1007/s11119-019-09651-z



https://doi.org/10.3390/s22186833
https://doi.org/10.3390/agriculture15060582
https://www.mdpi.com/2077-0472/15/6/582
https://doi.org/10.2307/30036540
https://doi.org/10.1007/s44187-025-00576-3
https://link.springer.com/article/10.1007/s44187-025-00576-3
https://link.springer.com/article/10.1007/s44187-025-00576-3

