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Abstract. In the early stages of studying the properties of water and developing models of its structure, most
scientific research devoted to the physics of water viewed water solely as a collection of molecules and neglected its
structural and energy properties. Most methods for evaluating the physicochemical properties of water use the
following parameters: electrical conductivity, oxidation-reduction potential, acid-base equilibrium (pH), and
concentration of dissolved impurities. These parameters, although traditionally used, do not take into account the
guantum and biological properties of water, which have been the focus of many water researchers over the past
decade.

The present study aims to investigate the biological properties of water using gas discharge photography of various
samples and to compare the results with standard physicochemical methods. The corona gas discharge phenomenon
occurring around and in the contact zone of water droplets was recorded on X-ray photographic film, which
optimally reflects the current experimental data on the absorption of R- and L-polarized water in the ultraviolet
range. Experimental studies of the biological and quantum properties of water have been conducted for over twenty
years by M.V. Kurik and a group of Ukrainian scientists. The structure of water is presented as a mixture of
protonophilic and hydroxylophilic clusters and clathrates. A new feature is the inclusion of protonolytic active water
clusters and clathrates in water.

Key words: water, biological properties of water, gas discharge photography, water and developing models,
structure of water, water clusters and clathrates

I. INTRODUCTION water considered water solely as a collection of

In the initial stages of studying water molecules and ignored its structural and energetic
properties and developing models of its structure, properties. Most methods for assessing the
most scientific studies devoted to the physics of physicochemical properties of water use the
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following parameters: electrical conductivity,
oxidation-reduction potential, acid-base
equilibrium (pH), and the concentration of
dissolved impurities. These parameters, while
traditionally used, do not account for the quantum
and biological properties of water, which have
been the focus of many water researchers in the
last decade.

Experimental studies of the biological and
guantum properties of water have been conducted
for over twenty years by M.V. Kurik and a group
of Ukrainian scientists. In general, the structure of
water is represented as a mixture of protonophilic
and hydroxophilic clusters and clathrates. A new
feature is the inclusion of protonolytic active
water clusters and clathrates in water. Primary in
determining water properties is its chemical
composition. The chemical composition of
drinking water must meet standards, and this
composition is determined by chemical analysis.

As a physical medium, water has a
characteristic structure that determines its phase
diagram. Water possessing inseparable properties
is most suitable for the human body. The
characteristics of natural water include its
fractality and coherence [1-7].

At the University of California (USA), nuclear
magnetic resonance was used to obtain
experimental evidence for the theory of quantum
coherence in water [8]. Professor Ignatov and co-
authors [9] conducted studies of water properties
using modern methods, which resulted in the
identification of the water cluster (H,0)5 as a
critical structure and energy threshold. The
research also revealed that with this cluster
network size, sufficient connectivity in water is
achieved, necessary to maintain conditions for
proton transport and dielectric relaxation.

The performed analysis of the current level of
research into the biological properties of water
indicates that, when assessing the quality of water
sources, it is important to consider, in addition to
standard physicochemical methods, the quantum
nature of water and its associated properties. The
structural ordering of water and its energetics are
interrelated. The presence and characteristics of
quasi-free electrons, which can act as free charge

carriers, can be studied using technologies for
visualizing the electric discharge around objects in
a high-frequency, high-voltage field, in this case,
a drop of water [10]. In the last decade, we have
conducted studies of the biological (including
coherent) properties of water based on the corona
gas discharge method, the results of scientific
research are presented in [11-13]. In order to
create modern information and measurement
technologies, hardware for the corona gas
discharge method has also been developed and
improved [14-16], which allows for the use of
both photo and X-ray film, as well as a modern
digital format for recording corona gas discharge
images.

Physical processes occurring when an
electromagnetic field is applied to a liquid sample
lead to the formation of a gas-discharge current
and the occurrence of individual gas discharges.
These processes depend on the ability of a water
sample, in the form of a drop, to emit free charge
carriers from its surface [17].

Further  refinement  of  gas-discharge
photography methods for various water samples,
as well as comparison of the obtained results with
other generally accepted physical and chemical
methods, appear promising for assessing the
biological properties of water, which has
important practical implications.

Il. MAIN TEXT

The aim of this study was to investigate the
biological properties of water using gas-discharge
photography of various samples, as well as to
compare the results with standard
physicochemical methods.

1. Materials and methods

The corona gas discharge occurring around and
in the contact zone of water droplets was recorded
on X-ray film, which optimally accounts for
current experimental data on the absorption of
both R- and L-polarized water in the ultraviolet
range. X-ray film is sensitive to the latter. A
device for recording the gas-discharge glow of
liquid-phase objects was used (Fig. 1) [18].
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Fig.1. Device for registration of images of gas-discharge radiation

Distilled water (sample #1), melted, settled
water prepared at the Institute of Human Ecology
(Kyiv) (sample #2), and well water taken from a
spring on the territory of the Kyiv-Pechersk Lavra
(sample #3) were analyzed. Fifty drops of each
water sample were photographed in an X-ray
room.

Two-dimensional images of the corona gas
discharge around the water droplet were
subsequently converted to digital form. A
histogram was constructed to obtain integral
image characteristics. For grayscale digital
images, the number of image histogram columns
corresponds to the standard number of grayscale
tones - 256. In the course of conducting studies of
corona gas discharge image samples and based on
expert information, as well as taking into account
the metrological requirements for constructing
histograms, the number of histogram ranges was
chosen equal to 12. The justification for choosing
this number of histogram sub-ranges from the
point of view of mathematical statistics and
metrological requirements is given in [19, 20]. In
the synthesis of information and measurement
technologies for assessing the properties of water,
an important issue is also the assessment of the
accuracy of the analysis of the quantitative values
of the geometric and photometric parameters of
the images. The results of assessing the accuracy
of the quantitative parameters of corona gas
discharge images are given in [21, 22].

The corona gas discharge method was used for
the water samples studied, along with the
following standard physicochemical methods:
electrical conductivity - ¢ (in uSm); acid-base
balance parameter - pH; oxidation-reduction
potential - ORP (mV); determination of the
concentration of dissolved impurities - TDS
(mg/L). Experimental studies were conducted
under the supervision of Prof. M.V. Kurik at the
Institute of Human Ecology (Kyiv).

The obtained corona gas discharge images in
the second stage of the study were analyzed using
application software: median graphs were plotted
for twelve histogram brightness intervals, and the
difference between the median value from the
subsequent subrange and the previous one.
Software analysis of water corona discharge
images was conducted at Dnipro University of
Technology.

2. Results and discussion

Table 1 presents the results of water sample
testing using physicochemical methods. Fig. 2
shows the images of corona discharge around
drops of the water samples being studied. Table 2
presents the quantitative parameters of corona gas
discharge images obtained using software analysis
of image histograms: medians in brightness
intervals.

Fig. 3 shows the medians in the brightness
intervals of the image histogram. Table 3 presents
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the quantitative parameters of corona gas
discharge images obtained using software analysis

of image histograms: the differences in medians in
adjacent brightness ranges of the histogram.

Table 1.
Results of water sample testing using standard physicochemical methods
Melted
Type of water sample settled
Distilled
water water Well water
) o from the
Physicochemical indicator apparatus
pH 5.95 5.90 9.00
o (uSm) 12 17 605
TDS
(mg/1) 6 8 700
(O;(\l;i)atlon-reductlon potential 4230 +285 +150

Distilled water

Melt water
Fig. 2. Images of corona discharge around droplets of the studied water samples

Well water

Table 2.

Illustrates the results of medians of histograms of corona discharge brightness of water samples
Brightness
interval Median values for a water sample
number Distilled water Melt water Well water
1 0 0 0
2 4 2 3
3 1540 2442 1281
4 2426 3664 2112
5 2783 4031 2810
6 3208 5011 4318
7 3972 4495 5932
8 5195 4928 4597
9 6582 6683 5759
10 29870 35738 35583
11 15202 16421 20511
12 1 3 1
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Table 3.
Illustrates the results of differences between medians of histograms
Brightness interval | Differences between medians
number Distilled water Melt water Well water
1 - - -
2 4 2 3
3 1536 2440 1279
4 886 1222 831
5 357 367 698
6 425 980 1508
7 764 -516 1614
8 1223 433 -1335
9 1387 1755 1162
10 23288 29055 29824
11 -14668 -19317 -15072
12 -15201 -16418 -20510

Figure 4 shows the differences in medians
between the subsequent and previous brightness
intervals of the histogram. Software and expert
analysis of corona discharge images, as well as
guantitative brightness parameters, revealed the
following patterns that correlate with the
properties of the water samples studied. The
physicochemical parameters of sample #2 differ
slightly compared to sample #1 (distilled water),

but more significant differences were found
compared to sample #3. However, the values of
these parameters were higher for melt water than
for distilled water.

Analysis of the pixel distribution across
brightness intervals, displayed in the corona
discharge histogram graphs, indicates significant
differences in the energy of the gas discharge
radiation. This difference is related to the
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structural differences between the water samples,
which are physically determined by the different
charged particle emission fluxes that participate in
the formation of gas discharges on the surface of
the X-ray film around the liquid droplet. In
particular, both for distilled water and for melt
water, the histogram graph shows a significant
increase in the values of the median brightness of
the glow from the third interval, which
corresponds to the activity of free, unbound water
entering into chemical reactions with the X-ray
film [23, 24].

The smooth increase in the quantitative values
of the medians in the histogram is maintained in
subsequent brightness intervals. The identified
patterns are consistent with the results of studies
presented in [25], whose authors indicate that,
despite the fact that distilled water is chemically
pure, it exhibits structural dynamics caused by
hydrogen bonds and other ionic effects. These
effects explain the fact that the distilled water
sample, during an active measurement experiment
conducted using a high-frequency pulsed
electromagnetic  field, exhibits only weak
polarization, due to the presence of a minimal

amount of chemical compounds involved in the
formation of gas discharges.

For sample No. 2 of melted, settled water,
standard physicochemical analysis methods show
that the electrical conductivity and concentration
of dissolved impurities were slightly higher than
those of distilled water. Moreover, during the
active measurement experiment, meltwater
demonstrated greater energy during the formation
of gas discharges, as indicated by the large
quantitative values of the medians in the middle
intervals (fourth through eighth) of the histogram
brightness. The presence of large median values in
the middle intervals of the histogram indicates an
increase in the width of the gas discharge corona,
along with a decrease in the radiation brightness.
These differences are weakly expressed when
analyzing the results obtained by standard
physicochemical methods, but they are clearly
visible and can be quantified when using the
corona gas discharge method.

Differences between medians
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-10000

-20000
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14

Differences between medians

Fig. 4. Differences in medians between adjacent intervals of histogram brightness

YCTOWYMBO PASBUTUE * YCTOMYMBOE PA3BUTUE * SUSTAINABLE DEVELOPMENT

10



fognHa XV bBpoit 3/2025  *

Year XV Volume 3/2025

* Tog XV Homep 3/2025

For water samples No. 2 and 3, the corona
discharge luminescence brightness in the film
background range (subrange 10) was higher than
that of distilled water, consistent with the presence
of a subtle luminescence in their corona images,
brighter than the film background. This is also
consistent with the differences in medians for
samples after subrange 10.

According to [25], liquid water is a coalition, a
collection of coherent domains. These features of
the corona discharge luminescent layer are
characteristic of coherent water. Distilled water is
incoherent [26, 27], which explains the absence of
a luminescent layer in the corona. A characteristic
feature of well water was its higher values in the
light portion of the histogram than that of
meltwater samples. The uniform change in values
across intervals after the tenth subrange is
noteworthy for well water, in contrast to sample
No. 2. These differences indicate different degrees
of structuring in the water samples studied. In
particular, the quantum properties of well water
are inherent to coherent water with a high degree
of order.

A distinctive property of coherent matter is a
disproportionately strong response to external
stimuli. According to Roberto Germano [28],
consistent coherent domains of water with low
energy and high entropy can, under certain
conditions, restructure, becoming high-energy,
low-entropy domains capable of external work. In
this study, the resistance to gas discharge in well
water was greater than that of samples No. 1 and
2.

In the well water, unlike samples No. 1 and 2,
a distinctive feature was the resistance of the
corona discharge glow brightness to the action of
an external pulsed current, with the values of the
seventh interval repeating in subsequent intervals,
right down to the brightness of the film
background. This is understandable, given the
authors' data [29] that water clusters can self-
organize in an aquatic environment under the
influence of physical fields and chemical
compounds, which is similar to the dynamics of
dissipative structures. The following characteristic
features were identified: a uniform increase in the
curve amplitude across the subranges; a small

difference between them; a smaller fraction of
free, unbound water, which is reflected by the
lower amplitudes on the left side of the graph.
Unlike distilled and meltwater, the well water
sample exhibited more of the properties of bound

water, which is important for cellular
organization.
Water sample #3 had high electrical

conductivity and soluble impurity concentrations
compared to other samples. However, the ratio of
these parameters to each other was the lowest,
demonstrating the presence of mechanisms
underlying electrical conductivity that are not
determined solely by the material carriers in the
water. These quantum state characteristics of the
Lavra springs apparently underlie their high
biological activity, with alkalizing effects. We
previously established that the impurity
concentration in water itself does not affect the
corona gas discharge image [31], a finding also
demonstrated in the present study.

Consequently, well water, in terms of the
structural and energetic characteristics of its
corona discharge, differs from both distilled and
industrially prepared meltwater, possessing a
highly ordered structure and greater biological
activity.

According to the results of research conducted
under the supervision of Professor M.V. Kurik,
water from springs on the territory of the Kyiv-
Pechersk Lavra exhibits the highest biological
activity compared to other water samples
examined in this experimental study. Thus, the
corona gas discharge method with subsequent
image processing is useful as a complement to
existing physicochemical analytical methods.
Further research into the quantum effects of water
has practical implications for  solving
environmental, biological, and medical problems.
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I1l. CONCLUSION
1. Experimental studies have established
correspondences between the parameters of

distilled, melted, settled, and natural well water
samples, obtained wusing  physicochemical
methods, and the characteristics of corona gas
discharge images.

2. For an integrated assessment of the
geometric and photometric parameters of corona
gas discharge images, it is rational to use an
analysis method based on constructing image
histograms divided into 12 brightness intervals
with an estimate of the median within each
subrange. This is because, from a mathematical
statistical perspective, the median is more robust
to individual outliers in the data sample than the
classical estimate of the mathematical expectation
in the form of an arithmetic mean.

3. Using the median as an experimental
estimate of the mathematical expectation of the
number of pixels in a brightness interval allows
for a better accounting of the random physical
nature of the formation of individual gas
discharges and ensures the stability of statistical
estimates.

4. The geometric and photometric parameters
of water gas discharge images allow for the
identification of specific structural and energy
characteristics of water.

5. The corona gas discharge method can be
recommended for assessing the properties of
water related to its quantum properties and
biological activity.
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EFFECTS OF MARINE LITTER POLLUTION

E®PEKTHU OT 3BAMBPCABAHETO C MOPCKH OTITAABIH

Mupocnasa POBUHCOH
Texnuuecku ynueepcumem — Bapua,
xameopa Exonoeus u onazeane na oxonnama cpeoa,
e-mail: miroslava.robinson@tu-varna.bg

Pestome. 3amvpcsasarnemo ¢ MOPCKU OMRAObYU € NPUSHAMO 3d eKOL02UHeH npobiem 6 210banen mawab ¢
U3pazen mpancepaHuyen Xapakmep u 3HAYUMU HE2AMUeHU ROCIeOCMBUs. 34 MOPCKUmMe U KpaubpexcHume
exocucmemu. Hacmoswama paspabomka udeHmuguyupa KpamKocpouHume RPeKu U ONIONCEHUME 6b8
eépememo OUOMUYHU U QOUOMUYHU epeKmu om pPAasnpoOCMpaHeHuemo U aKyMylayusama HaA MOPCKU
omnaovyu o 600HAMA NOSLPXHOCH, 8668 BOOHUSA CMbAD, HA OBHOMO U no Opezcosume usuyu. Pazenedanu ca
OCHOBHUME MEXAHUIMU HA He2AMUSHUME epekmu 6bpxy MOPCKAMA OKOIHA CPedd, GKIOUUMENHO NPOMEHU
6b6 (QYHKYUOHUPAHE HA eKoCUCmeMume, SKIIOUEAHe 8 MPOopUUHAMA Mpexca U BUO2eOXUMULHUME YUK,
COYUATHO-UKOHOMUYECKUME NOCIeOCmEUs. 3a KpatbpedxcHume pauonu. Awamuzvm e @oKycupan 6wvpxy
npoyecume, Ha KOUMO ca NOOJONCEHU Mopckume omnaovyu. Ilpednoscena e kame2opuzayus Ha
8b30ClICMBUAMA 8 MPU OCHOBHU 2PYNU — PUUKO-MEXAHUYHU, XUMUYHYU U OUOTIOSUYHU, KOUMO ONpedessm
(pacmenmayusma, mpanchopmayusma u MPAHCNOPMA Ha Mopckume omnadvyu. Pezynimamume
noouepmasam HeobX00UMOCMMA OM UHME2PUPAH NOOX00 3a NPEBEeHYUs, MOHUMOPUHZ U NOO0Opseane HA
VAPABNIeHUeMO HA MOPCKUMe OMnadbyu Kamo K408 eleMeHm Om ONa36anemo u yCmoudueomo pazeumue
HA MOPCKama OKOJIHA cpeod.

Knwuoeu oymu: mopcku omnadvyu, 3amvpcagane, MOPCKa OKOIHA cpeod.

Abstract. Marine pollution is recognized as global ecological problem with apparent transboundary aspect
and significant negative consequences for marine and coastal ecosystems. This study identifies immediate
and postponed biotic and abiotic effects of marine litter distribution and accumulation on the surface, in the
water column, on the sea bed and along the coastline. The main mechanisms of negative effects on the
marine environment are presented along with changes in ecosystem functioning, inclusion in trophic web
and biogeochemical cycles, social -economic consequences for coastal areas. Analysis focusses on the
processes of which marine litter is subjected. A categorization of the impacts into three main groups is
proposed — physico-mechanical, chemical and biological, which determine the fragmentation,
transformation and transport of marine litter. The results highlight the need for an integrated approach for
prevention, monitoring and improved management pf marine litter as a key element of protection and
sustainable development of marine environment.

Key words: marine litter, pollution, marine environment

l. B’[)BEI[EHI/IE Mopckute OTIIaAbI ca ri100aJIHO

Criopen ,,AHaTUTHYCH TpETJe] Ha MOPCKHTE WACHTU(QHULUPAHU KaTto T1JI00aNeH eKOJIOTHYCH
orragpun” [1] okono 6,4 MITH. TOHA OTHAABLU CE mpobIeM, XapaKkTepu3upani ce ¢ KOMIUIEKCHOCT U
u3XBBPIAT B CEBETOBHUAT OKEaH BCSKA TOTUHA. TPaHCTPaHUYEH XapakKTep.
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O6xBaTa Ha 3aMBPCSIBAHETO C MOPCKH

OTHANBIIM H CBBP3AHUTE C HEro0 BPEIHU
BB3CHUCTBHSI HE CE OrpaHnyYaBaT caMo J0 BOJHATA
MOBLPXHOCT, BOJJHATA KOJIOHA 1 MOPCKOTO JBHO,
a ce pasnpocTUpaT M BBPXY KpaHOpekHHUTe
MecToOOHuTaHusl (JIUTOpai, MOPCKH IUIAXKOBE U
IIOHU), U BBPXY ISUIOCTHOTO (PYHKIMOHHWpAHE HA
MOPCKHUTE U KpalHOpe:KHUTE eKOCUCTEMH. 3a TOBa
cBuaerescTear nebdaukanuure Ha Hanke at al.,
(2013) [2], Galgani at all (2013) [3], Galgani
(2015) [4], Toneva (2015) [5], Hanke at. al.
(2019) [6], Simeonova at al. (2020) [7], Bekova,
Prodanov (2024) [8], Hanke at al. (2025) [9] u ap.

IlenTa Ha HACTOSAIIOTO TPOyYBAHE € Ja ce
WACHTH(QHUIUPAT JUPEKTHUTE W KHCHHTE e(PEeKTH
OT 3aMBPCSIBAHETO C MOPCKH OTHAIbIH, KaTo ce
B3eMaT TO0J] BHUMAaHHE pPAa3MPOCTPAHCHUETO U
aKyMmyJialiusiTa Ha IJIaBalllUTC M OTJIOXKCHHUTC Ha
MOPCKOTO JABHO, W TIO OpEroBUTC WBHIMU, U
TTaXKOBE MOPCKHU OTHAIBIIH.

I1. OCHOBEH TEKCT
Ananm3 HAa  BuHAOBeTe  edeKTH  OT
3aMbpPCABAHETO,  Pa3sNpoCTpPa-HEHHETO W

AKyMYJAUMATA HA MOPCKH OTHAAbLLYT
B Hayuynata suTeparypa
MPUCHCTBUETO HA MOPCKHU OTHAABLU C Pa3IUYEH

BBIPOCHT 32

MIPOM3XOJ U XapaKkTep MbPBOHAYAIHO CE MOSABSIBA
mpe3 BTopaTa mojioBuHa Ha 60-Te rogman Ha XX
Bek. [Ipe3 70-Te roa. Ha MUHAIUA BEK 32 IMbPBU
BT C€ NPUBEXKAAT HAyYHM JOKa3aTeJiCcTBa 3a
HETaTUBHM €(QEeKTH OKa3BaHW OT MOPCKHU
OTHAIbIM BbPXY PazivuyHU OMOJIOTHMYHH BHJIOBE.
IIpe3 1960r. e ycraHOBEHO, Y€ MOPCKHUTE ITHITH
npu OperoBere Ha HoBa 3emanaus mnoripliat
MaJIK{ TJTACTMACOBU OTIAAbIIM, KOETO KPHUE PHCK
3a TSAXHOTO (pu3HUecKo oneisiBane. B mepuoaa ot
1970 mo 1990 r.

pPa3JINYHU TPOYYBAHMSI BBPXY MOPCKUTE ITHILIH,

CC HaTpynBaT HAaHHU OT

HE/IBYCMHUCJICHO JOKa3BallH, Y€ MOTIIBIIAHETO Ha
IUIACTMAacCH HE € H30JIUPaH WHIMJICHT, KOWTO
MOXe Jia ce oOsicHH C BWjoBa cnenupuka, a e

MacoBO  SIBJICHHE CpPed  MOPCKUTE  MTHUIIU.
HeratmBHOTO BB3IEHCTBHE C€ JOBIKM Ha
CUHTETUYHU OMOHEpa3rpaluMu  TOJHMCPHH

OTHAJIBIM — YaCTH OT IUIACTMACOBH TOPOWYKH,
pubapcku Kopau, ces3al, JIACTHIIM, IMEeIeTH U Jp.
[MorapmaHeTo Ha MOPCKM OTHAIBIM TPUYMHSIBA
BBTPEIIHN YBPEXKIAHUS HA DPA3IAIHA BHIOBE -

NITUTIN, pUOH, KOCTEHYPKH | JIp. opaan (axra, ge
HE TW pa3indaBaT OT oOndJaiiHata cu xpana. [lpu
MOTITBIIaHE TE ce HATpPyMBaT B
XpaHOCMHJIATETHUAT  TPakT  HA  NTHIIATE,
HapylllaBaT Tpolleca Ha XpaHEHEe, MPEIU3BUKBAT
3amyliBaHe, a yecto mopu cMuptT. [10, 11] Tosa
BoAM 10 OJIOKMpaHe Ha XpaHOCMIIATelTHATa
CUCTEMa, TNaayBaHe W Jopu cMBpT [12, 13, 14,
15].

PasrpannuyaBa ce MTBPBUYHO TIOTIIBIIAHE -
mpoiuec  Ha
(unTpupaHe, W BTOPUYHO - IO XpaHUTEITHATa

cnyqaﬁHo niIn B XpaHCHE,

BE€pura, KOrato XHIICH BHJ YJIOBU IUIAYKa

IorbjIHajla MOPCKH OTHaIdbIN. 3aM’LpC${BaHeTO C

MOPCKHUTE oTIaabIIu OKa3Ba HCTAaTUBHO

B’bSI[CfICTBHe Bbpxy IIOBCACHUCTO Ha MOpCKI/ITC
cu nma wusberHar

opranusmMu. B cTpemexa

3aMBPCCHUTC 30HHU OpTraHU3MHUTC IIPOMCHAT

oOnJaliHuTE MecTa 3a
[16, 17,

OTpULATCIHUTC B’b3I[CI7[CTBI/I$I OKa3BaT HETAaTHBCH

OTXpaHBaHE W
pa3MHOXKaBaHe. 18] B xomOuHarms
e(eKT BBpXY MPEKUBIEMOCTTA HA TOIYIAIIUUTE.

B cBoute uscnensanus Kenyon (1969) [19],
Werner (2016) [20] u Ryan, P. G. (2015) [11]
MPUBEXJAT  JIOKA3aTeJCTBA 3a  IOBHINEHATa
CMBPTHOCT TIPH MIIAIUTE aI0aTPOCH BCIIEJCTBHE
MOTJTBII[aHe Ha TUIacTMaca OT MOBBPXHOCTTa Ha
MOpPCKUTE BOIU. Te goKa3BaT XHUIIOTe3aTa, dYe
MJIQJINTE NTUIM HE Pa3lo3HaBaT IUIACTMACOBUTE
OTIIAIBIIH U TY TIpUEMAT 32 XpaHUTEIIEH PeCcypcC.

B Hayunara nmteparypa ca ITOKyMEHTHPAaHH
Cly4an C TOAOOHHM HETaTUBHU e(EeKTH BBPXY
MOPCKH KOCTEHYPKH, 0o3aitHuIy 1 1ip. HeratneHo
Bb3JICUCTBUE HA MOPCKUTE OTHAJbIH, KOWUTO
MPEeIM3BUKBA OCOOCHA 3arpwkKeHOCT € T.Hap.
(Ghost  fishing).

PCFI/ICTpI/IpaHI/I Ca U MHOXCCTBO MHIHUACHTHU CHC

Hlpu3pauen  puboI0B*

3aIllJIMTaHe B HN30CTAaBCHO NI nu3r Y6CHO

p100JI0BHO o0opyiBaHe OT  yCTOHYMBHU
MOJIMMEPHU MaTepUalId U MOBHILIEHAa CMBPTHOCT,
B TpaHWIM 3acTpamiaBam(yl OIENsBAaHETO U
BB3MPOMU3BOJCTBOTO Ha HIKOWM momyiamuu. [21,
22, 23,

OpraHWU3MH B HM30CTaBCHHM HW3ryOCHH pHOapCKu

24, 25] 3amiMdraHeTo Ha MOPCKHU

MpPEXKH, BBXKETa W  HAWIOHW, U3XBBHPJICHU
pUOONIOBHU CHOPHKCHUS, W30CTABEHW MHJCHU
dbepmu  u  gp., Boad g0  (DU3HUYCCKHUTE
HapaHsIBaHM, UH(EKINH, 3ajyIIaBaHe,
amrmyTarui - W cMbepT.  [12]  HsryGenure
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pubOIOBHU CHOPHKEHUS, ce oneHasar Ha 10% ot
BCHYKH MOPCKH IIaCTMACOBH OTHAIAbIH. [26]
BbBekIaHeTo Ha MHOTO 3/paBU PUOOJIOBHU
CBOPHKCHHS, U3pA0OTEHH OT HEOWOpa3rpagTuMu
JBATOTpaiHU

CHUHTCTHYHU, Martcpuaiiu,

nonpuHacs 3a (eHoMeHa Ha ,,TIpU3PAYHUS
puOOJIOB®, KOWTO KOMIIPOMETHpA IO HEIPSK
HAaYWH ¥ pUOOJIOBHHUTE 3amacu. [epMHUHBT
,[IpA3padeH prOOIIOB* € YCTaHOBEH 3a M3ryOeHO
WM U30CTaBEHO PHOOJIOBHO O0OpYIBaHE, KOETO
BCe OlIe € B padOTHO TOJIOKEHHE, T.€. IeiCcTBRAaIIo,
KOETO MPOABIIKAaBa Jja yJIaBsi U YMbPTBsIBA TOJISAM
CHEKThp OT MOPCKH opranusmu. [27, 14, 28]

[ [pr3padHuAT pUOOIOB™ € C MPOABIKUATEICH
MEepUOJ Ha NEUCTBHE MOPAAM YCTOMYMBOCTTA Ha
MOJIMMEPUTE B MOpCKaTa cpejaa, [EelIocTTa Ha
MpEXHUTE Bapupa OT TOOUHMA [0 JIECETHJICTHSL.
[IpoBeneHu ca ekcriepUMEHTAIHU U3CIICABAHUS 32
BBBEXIaHE Ha OMOpasrpaguMu puOapCKH MpPExH
OT MOoJAMOYTWIIEH CYKLMHATHa CMOJIa, CMECEHa C
nonuOyTHIIeH —agumar-Ko-tepedranraTHa cmolna
(PBSAT), xato eKoJOrMYHa ajTepHaTHBa Ha
KOHBEHIMOHAJIIHUTE MPEXH. Pesynratute
IMOKa3BaT IMO-HUCKa AKOCT Ha OI'bH IPH ITOJICBU
TECTOBE B CpaBHEHHWE C KOHBEHLMOHAIHUTE
MpEXH U TO-HUCKA €PEeKTHBHOCT Ha YJIOBa, KAKTO
[29, 30].

MpEXH  UMaT

TOBa € ACMOHCTPUPAHO B

buopasrpanumure  pubapcku
3HaYUTENIeH T[OTeHIMajd 3a HaMmalsiBaHe Ha
HETaTUBHOTO BIUSHUE HAa MOPCKHU OTMAIbBIH MPHU
no/00psiBaHe HA MEXaHUYHATA YCTOWYHBOCT.

OcraTbuuTe OT CHHTETUYHU MOJUMEPH Cca Haii-
3HauYMMAaTa 4acT OT MOpPCKUTE oTnaabuu [31, 32],
a MHUKPOOTIAAbLUTE (YaCTUIH C pa3Mep < 5 MM) e
BB3MOXKHO Jla C€ BKJIIOYBAT B XPAaHUTEIHUTE
Bepuru. [lpu morapiiane OT MOPCKUTE OpraHU3MHU
OKa3BaT JUPEKTHO HETaTUBHO BB3/ICHCTBUE BBPXY
€KOCUCTEMHUTE, a NpHU KOHCyMalusi Ha MOPCKH
MPOAYKTH - WHIAUPEKTHO BBPXY UYOBEIIKHS
OpPTaHU3BM.

TokcmuHOCTTa HA  MHKpPOIUTACMAacuTe  ce
ompesieNisi OT pa3iuyHu (PaKTopu - pa3Mmep Ha
qacTUIMTE, POpMa U IOKPUTUE HA MOBBPXHOCTTA.
[33]

Hanune ca wuscnenBaHus M pe3ynaTatH 3a
JOITBJTHATENICH HeraTuBeH edekr Ha
MUKPOIIJIACTMAaCUTE — BB3ICHCTBHETO MM Karo
TpaHcgepeH BEKTOP 3a MaTOTeHU B
XUAPOOMOHTUTE, PECIEKTHBHO YOBEKa,

KOHCYMallusl Ha MOPCKH XpaHu. [34, 35]

pH

Bob3nelictBusata  BBpPXY
BapupaT OT  (PU3NYECKO
yBpeXXJaHe Ha MoOpcKaTta OMOTa 0 HEeoOpaTHUMHU
edexTu BBPXY OmopazHooOpa3zneTo u

(yHKIMOHUPAHETO Ha eKocucTeMuTe. [36]

MoOpcKaTa — cpena

nin XUMHUYCCKO

Criope HayyHata OOIIHOCT M JOKJIAIUTE Ha
I'pymara na nmeaiicerre (I'-20) [37, 38, 39]
obenuusBama 20-Te Haii- OBbP30 pasBUBAILIK CE
UKOHOMUKH, BKIIFOUUTEIHO EBPONEUCKUAT ChIO3,
HATOBapBAaHETO HA MOpCKara cpefa C OTHaIbIU
(TmaBamni, ChaBPXKAIIK C€ BHB BOJHHS CTHIO U
OTJIOXEHHU Ha JBHOTO), KAKTO U HAPACTBAIIOTO UM
HATPyIBaHe MO OperoBeTe € MPUETO 3a EAWH OT
OCHOBHHUTE CKOJIOTHYHH TPOOJIEMU B CBETOBEH
maiao.

Mopcku oTHagblId JOCTUTaT o
JBIIOOKOBOJIHU, TPYIHOJOCTBITHH W OTAAJICYCHU
oT Opera 30HHU, KOETO JOKa3Ba, 4e¢ MPOOJIEMBT C
pasnpoOCTPaHEHHETO HMM HE € camMo B

KpaiiOpexxaure  ydacThld.  JIbIOOKOBOIHHUTE
aKBaTOPHHU ca KpaliHaTa TOYKa 3a aKyMyJjalusl Ha
MOPCKH OTHagbLU C AHTPONOTE€HEH MPOU3XOI.
Hanke (2025) [19]

KOHCTaTHUpar 3aMbpCABaHC C MOPCKH OTIIAABbUX HAa

N3cnenBanusgara Ha

menoounaa Hag 5000 m B CpeaumseMHO Mope.
88% oT
WIeHTH(DHUIMPAHUTE OTHAIBIM TIPUHAIIIEKAT KbM

Pesynratute OTYMTAT, ye

OT Trpymara Ha HU3KYCTBEHUTE TIOJHUMEpPHHU
Marepuasid. MOpCKUTE OTNAIbLM BbB BOJHHUSIT
CTBIO Ce TPaHCIOPTHUPAT Ype3 TEUEHHUATa, KaTo
OTJIaraHETO UM Ha JBHOTO € (YHKIMS Ha CujiaTa
Ha TEYEHUETO U CKOPOCTTA Ha moThBaHe. [Ipoueca
Ha 00pacTBaHEe OT MOPCKH OpPTaHHM3MH IOBHUIIIABA
IUTPTHOCTTA UM W OJIarOTNPUATCTBA IMMOTHBAHETO,
(hparMeHTHpaHETO W YTasBAaHETO HA MOPCKOTO
JIBHO.

HeratuBauTe edektu OT 3aMBPCSIBAaHETO C
MOpPCKH OTHAABIU ca KIacHQUIMpPaHH B JIBE

OCHOBHH KaTETOPHH - AOUOMUYHU U OUOMUYHU.

Mopckute OTHabLU u 0co0eHo
MHKPOILJIaCTMACHTE, MIPOMEHST ¢buzmKo-
XUMHYHUS ChCTaB Ha MOpPCKHTE BOIU U
CEJUMEHTH.

Pasrpaxpanero Ha 1ulactMaca, METad H

JIpyTH OTHAABIM BOAHM JIO OCBOOOXIaBaHE Ha
TOKCHYHH XHMHYHH CHECIUHCHHS B MaTPHUIH
»Bojla®“ wm ,ceauMmeHT. B mpoieca Ha
JIC3UHTETpaIys Ha OTHAABIUTE B MOPCKH YCIOBUS
ce  OTHEAT ChEIUHEHMS
ouchenon A, (ranmartu, TSKKH METaIH, KOUTO

TOKCUYHHU KaTo
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3aMbpcaBaT Mopckara cpema. [40, 41, 33, 42]
Hskon KceHOOMOTHIM, BKIIOYHTEITHO YCTOWIHBH
OpraHWYHU 3aMBPCUTENM, TOKCHUYHH METalH,

MECTULIUIN, xXepoummman, (hapmareBTHIHN
MPOJYKTH, IUTACTMACH M MHUKPOILIACTMAcH, ca
YCTOMYMBHY Ha pasrpaKIaHe W CE MpeAroliara, 4e
IBJIOOKOBOJUETO M CEIUMEHTHTE Ca KpalHUAT

eTall Ha OTJaraHeTo um. [43]

[InaBamure oTHazbIM  Ha  MOpcKarta
MOBBPXHOCT M BBB BOJHHAT CTHJIO HapyliaBat
CBETINHHUS U TeMIlepaTypHHUs OamnaHc.
[IponmycknuBocTTa Ha CBETIMHATa  OINpelels

(OTHYHUAT cJI0H, BaxkeH (PaKTOp 3a MPOTHYAHE HA
mpotieca Ha (HOTOCHUHTE3a NpU (PUTOIUIAHKTOHA U

OpyTH
OrpannuaBaHeTo Ha JOCTbIIa Ha

CBETIIOUYBCTBHUTEITHH OpTaHN3MH.

CBETIIMHA
HapylaBa Ipomeca Ha (DOTOCHMHTE3a M OKa3Ba
BBPXY
BHJIOBOTO pa3zHooOpasue.

BIIMSIHUE KOJIMYECTBOTO OMOMaca H

CrpynBaHUATa Ha OTIAJBIM HA TOJISIMA TLIOL]
oA I[eI\/'ICTBI/IC Ha TCUYCHUATA U BETPOBHA PCIKUM,
T.Hap ,,0CTPOBH OT MOPCKM OTHAABLU, YECTO
BOJIT 10 OrpaHWYaBaHE Ha Pa3NpPOCTPAHECHHETO
Ha CBETJIMHATa B }J;’I)HGO‘H/IHa U B HAKOMU Cllydau
MOTEHIIMAJTHO MOTaT Jia JOBEJaT J0 3aTpyIHEeHa
BOJHA IHMPKYJalus, ra3oobMeH c¢

aTMOC(i)epaTa n TIIOHMXECHO

HapylIeH
ChIBpKAaHUE Ha
pa3TBOpPEH KHUCJIOPOJ BBHB BOJHATa KOJIOHA. [44,
45]
JIOKAITHO BITUSTHUE HA TEPMUYHUSAT PEKHIM.

ITpomsiHata Ha anbeqoTO MOXE Ja OKaxe

OT BCHYKM MOPCKH OTMaIbIM, Hal- Beue
[JIaBal[UTe II0KAa3BaT IOTEHIHMANa Ja JeHCTBAT
KaTo BEKTOp 32 HABJIM3aHE U Pa3lpOCTpaHEHUE Ha
YYXKIHM W/WIA MHBA3UBHU BUOBE U IMATOTEHU.

Hanuurero Ha rolleMH KOJIHMYECTBA IHHHU
MOPCKH OTIHAAbIX BOAM 10 QU3NYHM HU3MECHCHHS
Ha OeHTOCHUTEe XaOuTaT W OOpacTBaHe, T.e C
TEUCHHE Ha BPEMETO Ce NMPEBPHIIAT B Hepa3jelHa
4acT OT  eKocHcTeMaTa.  AHTPOIOICHHHUTE
OTIIAJbIH TOKPHUBAT IHHO, PU(OBE U IOIBOIHH
JIUBaAX OT MOPCKM TPEBH M MaKpPOBOJOPACIIH,
KOETO BOJIH JI0 Jierpajalins Ha XaOuTaTu U 3aryoa
[43]
eaAporadapuTHH, OTJIIOMKH H JPYyrd
OTIAJbIH HA JIBHOTO YECTO € CHIPOBOJCHO OT

Ha OuopasHooOpasue. Ortnaranero Ha

TEXKKH
JOKATHH TIPOMEHW B JIbHHHTE XaOUTaTH.
CrmeBpeMeHHO He TpsiOBa 1a ce mpeHeOperna
(akTa, ye OTHATBIIM MOraT Ja Ce MPEBBPHAT B
KHU3HEHO TIPOCTPAHCTBO W/WIIM YKpPHTHE 32

pasiinuHu XaJT0O0MOHTH.

IInpTHH ciloeBE€ OT OTHAaAbLU HAa MOPCKOTO
IBHO CBILO MOraT Ja ca (akTop, Bh3MPEISITCTRALL
oOMsHAaTa Ha Tra30Be U BeIIECTBA MEKAY
MPUIBHHUAT BOJIEH CJIOH M CEIUMEHTHUTE, KOETO
HapymaBa OnoreoxuMuuHUTe TUKIU. [46] OcBen
TOBa,  OTJIAraHETO M  JBWKEHHETO  Ha
eaporabapuTHN OTHAXBLIM IO ABHOTO MPHUYMHSBA

yBpeXkJaHe Ha YyBCTBUTEIHU CTPYKTYpPH Karo

kopajoBu pudoe u THOM [16]. Tomemu
HaTpyNBaHWs Ha OTHAAbLKM B KpaOpeKHU
palioHn  Moratr Ja TPOMEHAT  MECTHaTa

XHAPOJMHAMUKA Ype3 TPOMSHA Ha JIOKAJTHH
TEUEHHs, yCKOpsIBaHE WM 3a0aBsiHE Ha MPOILIECUTE
Ha alpasus, CeaMMEHTanusl M pPeceIMMEHTAINs
[47].

[TscpunMTE TIIAXKOBE Ca Cpell OCHOBHUTE 30HH,
B KOHTO C€ HATPYNBaT MOPCKH OTHAIBIH, KaTO
Morar Jia OCTaHaT JIOKaIW3UPaHU B ISCHUYHHTE
CTPYKTYpH WK Ja OBbIAT OTHECEHHU IMO-HaBBTPE B
cymara. [48]

MopckuTe OTHa by OTIOKEHH Ha OperoBHTE
IUIQ)KHU MBHIM MOTAaT HE CaMO Ja OTHEMaT OT
€CTETUYECKHUAT UM BHUJI, HO MMAT M TIOTCHIHAN Jia
nanmmadpra  (mpH
OTJIaTaHWs Ha MOPCKH OTIAIBIM), Ja YBPEIAT

IIPOMEHSIT €KCTPEMHU
JIOHHUTE MPUPOAHU MECTOOOWTaHUS, KaKTO U Ja
3aTpyaHAT OOMEHa Ha CeTUMEHTH.

3aMbpCcsIBAHETO HAa MOPCKUTE TIUIAXKOBE U
OperoBuTe IMHAM BOJM [0 HaMalsBaHE Ha
[IEHHOCTTa Ha Te3W 30HH, OTHEMa OT Jo0aBeHaTa
UM CTOMHOCT Karo OOEKTH 3a TYpH3bM U
pexpeanua. OTUUTAT Ce HETAaTUBHU MOCIEANIN 32
MeCTHaTa UKOHOMUKA, (PHHAHCOBH 3aryOH mopaau
HaMaJIeHa peKpeanroHHa CTOMHOCT u
JONBJIHUTEIHY Pa3XOAM 3a MOAAbPKAHE Ha
IJIQKHUTE UBUITH. [49]

TebAMTE OTHAABLM, NOMAAHAIUM B MOpPCKa
Cpela 4pe3 peyeH BTOK WM BETPOBU TPAHCIOPT,
ca M3JI0KEHU Ha pa3Nu4Hu Bb3AencTsus [50, 517,
KOWUTO Ca KaTErOPU3UPaHU B TPU OCHOBHHU I'PYIIU:
(U3UKO- MEXaHUYHU, XUMUYHU ¥ OHMOJIOTUYHH.

Qu3uKko- MexaHuuHume 8b30elcmsus BBPXY
OTHAABLUATE BBB BOJHA Cpela Ce Hu3passBaT
OCHOBHO B TOJUIaraHETO0 UM Ha MEXaHUYHOTO
BB3JICHCTBUEC HAa BBJIHM, TEUCHHSA, CONBCHBK C
Opera, mpeHOC HA TOJEMH Pa3CTOSHUS, TOThBaHE
B [IBJIOOYMHA W OTJaraHe Ha JIbHOTO. Te3um
Mpolecu BOIAT 0 (pparMeHTanms, pasMepuTe Ha
OTMabIINTE HAMAJISBAT, KOETO yBeJIN4aBa obmara

NOBBPXHOCT U THW TIpaBH TMO-AOCTHIIHU 34
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mocneABamy  TpaHchopmanmu. MexaHuuHusm
cmpec B pPe3ydTaT BBIHOBOTO JeHCTBHE U
abpa3sMoHHM TIpollecM € KIIoB (QakTop 3a
(parMeHTanuATa Ha WM3KYCTBEHHUTE IOJUMEPHH
Marepuanu [51]. Xumuunume npoyecu BKIIOUBAT
dboToaerpamanus Mo Ha UV
paauanys, TepMUYHA JETPafanus MpH MOBUIIEHU

TeMIIepaTypy Ha cpefara (TUIaKHU WBHUIM, BOJHA

BB3JICUCTBUE

NOBBPXHOCT), XHAPONW3a HAa  IOJUMEPHHUTE
[52, 53] CplieBpeMEHHO TpH

HaMaJIsIBaHC pasMepa Ha 4YaCTULUTC CC YBCIMYaBa

MaTepHaHn.

BEPOATHOCTTA 33 TAXHOTO TOTJIBINAHE W TPEHOC
1o TpouyHaTa MpeKa.

buonocuunume npoyecu BKJIFOYBAT
oOpacTBaHe, OMOaKyMmynanus W OHOAETPaIaIlisl.
OOpacTBaHeTo  OT

MOpPCKH ~ MHUKPOPTaHU3MHU

InoBHIIaBa Macara Ha OTIACIHHUTC (l)pal"MeHTI/I,

BOAM 1O TMPOMEHM B IUIBTHOCTTA HM U
OIaronpuATCTBa IIOTHBAHETO. IIpu
OmoakyMynanuaTa MOPCKHTE OTHaAbId  Ce

MIOTJIBINAT OT OPTaHU3MUTE, KAKTO M CE MpeaaBaT
M0 XpaHUTEIHUTEe Bepuru. buoperpamanmsra Ha
MOPCKHTE OTHAAbIIM € TpoIec, NpU KOUTO

MOPCKHUTE MHKPOOPTaHU3MU pasrpaxmaar
OTIIAJBIINTE, BKJI. U B aHaepoOHU ycioBus. [54] B
3aBHCUMOCT OT ChCTaBa Ha MPOAYKTa OT KOWTO
MTPOU3XOXKIAT OTMABIINTE, YCIOBUATA, IPH KOUTO
MpOTHYAT  MPOIIECHUTE,

YecTo pe3yiaTrhpa B

O0CcBOOOKJaBaHE  HAa  TOKCHYHHM  XHUMHYHH
CBEJMHEHHSI ¢ XPOHUYHH M JICTAJTHU TMOCIEIUIN
BBPXY €KOocHucTeMuTe. B nIbirocpoueH miaH ca
BB3MOXXHM XOPMOHAJIHU HapyIICHUs, HamalieHa
IUIOIOBUTOCT, TEHETHYHH MYTAllM{ NIPU MOPCKHUTE
OpTaHH3MH.

MukponyiacTMacuTe AEHCTBAaT KaTo HOCHTENN
Ha 3aMBPCUTENH, KOWTO C€ aKyMylnupaT B
ThKAHUTE HAa OpPraHM3MUTE U MO XpaHHUTEIHATa
BEpUra JIOCTUTaT J0 YoBeKa. [55, 56]

[MnaBammre MOPCKH OTHAABIM  CEPUO3HO
3acTpamiaBaT MOPCKUTE €KOCUCTEMH, KOraro KbM
TAX € TpuKperneHa Owora. Te ce m3MecTBar oT
TEYCHUSATa W TMPHIMBHUTE, KaTO MO TO3U HAYUH
Morar Ja Obgar mOpUYMHA 3a OHOJOTWYHU
WHBA3UH, YUATO CTENCH U HHTEH3UBHOCT BCE OIIIE
HE ca JOCTaTbuHO u3y4yeHu. [lnmaBamure
OTHAJIBIM MOTAT Jia JielcTBaT KaTo BEKTOp 3a
MPEHOC HAa WHBA3WBHH BUOBE MpE3 Pa3IMIHH
MOpCKHM OaceifHn, KbAETO MOpagd IuIcaTa Ha
KOHKYPCHIIUSI MOTaT Jia HapylaT PaBHOBECHETO B

JIOKQJTHUTE eKocucTeMu. [13]

WzcnenBanero wa Newman, 2015 [49]
YCTAHOBSBA HE CaMO CKOJOTHMYHHTE HETATHBHU
epeKTH OT MOpPCKHTE OTHagblM, HO U
3HAYUTEIIHUTE MKOHOMUYECKU 3aryom. [Ipumepn
3a TpeKd 3arybum ca pa3xogu HampaBeHH 3a
MOYHMCTBAHE HA IUIAXKHU MBUIM U TPHCTAHUIIHUA
aKBaTOTOPWH OT 3aMbpCsiBaHe, 3aryom oOT
HamalleHa TOCeIaeMOCT Tpe3 KYpPOpTHHsS CEe30H
mopajgd JWICAa HA €CTEeTHKa, 3aryou  or
HEJOCTaThYeH YJIOB, M3TyOEHO MM TMOBpPEACHO
o0opy/iBaHe B pUOOJIOBHHS CEKTOP, HEKAUCCTBCHA
WIH HEAOCTAThUHA MPOJYKIUS OT aKBaKYJTYpH.
Henpekute nkoHOMHYECKH 3ary0u ce U3passiBaT B
3aryba Ha OuWopazHOOOpaswe ¥ EKOCHCTEMHHU

YCIIYTH.

111. 3BAKVIIOYEHUE

MopckuTe oTnagbUy ca €JuH OT KIIOUYOBHUTE
mpo0JieMr Ha KPaOpeXHUTE PaioHU M BOISAT IO
HEeTaTHBHH

CKOJIOTUYHH n comualIHO-

UKOHOMHUYECKH TochencTBus. [IpencraBeHUST
aHaliM3 CUCTeMaTh3upa ePeKTHTE OT MOPCKHUTE
OTIAbIIM B JIBE OCHOBHU KaTeropuu — OUOTUYHH
1 aOMOTHUYHHM, KaTO CHIICBPEMEHHO KaTEropusnupa
BB3JIEMCTBUATA, HA KOWTO Ca IOIJIOKEHN—
(pM3UKO-MEXaHUYHU, XUMUYHU U OUOJIOTUYHH.
JloMuHanusATa HA CHHTETHYHH TOJMMEPHU
MaTepuai, KOUTO C€ XapaKTEepPH3UpaT C BUCOKA
o0ycnaBst

yCTOI\/'I‘H/IBOCT, MMPOABIDKUTCITHUAT

MPEeCTOl, pPa3NpOCTPAaHEHUETO, TpaHCIopTa U
aKyMyJaluaTa Ha MOPCKHUTE OTHaIdbLIH.
[IpoOaeMbT CBC 3aMBPCABAHETO C MOPCKH
OTHAIBIM CIEBA Jia Ce pasriexa KaTo rio0amHo
€KOJIOTUYHO TPEIU3BUKATEICTBO C KOMIUIEKCEH
XapakTep U B3aUMOCBBP3aHH €(EKTH.
Pesynratute moguepraBat He0OOXOJMMOCTTA OT
WHTETPUPaH MOJXOJ 3a MPEBEHIMs, MOHUTOPHHT,
ynpasieHue U e(EeKTUBHH MKOHOMHYECKH MEPKU
3a HaMmaldsBaHE Ha KOJIMYECTBAaTa MOPCKHU
OTNAJbIH, KaTO KIIOYOB €JIEMEHT 3a ONa3BaHETO
Ha OKOJIHATa Cpela M YCTOWYHMBOTO Pa3BUTHE Ha

00I1IECTBOTO.
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Abstract. Professional burnout among healthcare professionals represents a critical challenge for modern
healthcare systems, affecting both staff well-being and the quality of patient care.

This study aims to examine burnout from an ethical perspective, exploring its impact on professional
responsibility, patient safety, and the moral obligations of healthcare organizations. The research considers
core ethical principles such as beneficence, non-maleficence, autonomy, and justice, and evaluates the
influence of organizational and managerial factors such as workload, staff shortages, and workplace
culture.

The study surveyed 122 Bulgarian healthcare professionals, including physicians, nurses, midwives,
laboratory technicians, and other clinical staff. Findings indicate that the combined implementation of
organizational, motivational, and communication strategies significantly contributes to burnout prevention.
The results underscore the importance of cultivating an ethically grounded and supportive work
environment, highlighting that addressing both structural and psychosocial workplace factors is essential for
sustaining professional commitment, safeguarding patient care, and promoting the overall resilience and
well-being of healthcare personnel.

Key words: ethical principles, workplace culture, staff well-being, burnout prevention, organizational
factors

I. INTRODUCTION burnout is not solely an individual issue but a
In recent years, professional burnout among systemic  phenomenon with organizational,
healthcare professionals has emerged as one of the managerial, and ethical dimensions, affecting
most pressing challenges in the healthcare sector, patient safety, job satisfaction, and the
with direct implications for staff well-being and sustainability of healthcare institutions [1], [2],
the quality of healthcare services. Intensive work [3].
schedules, high levels of professional
responsibility, prolonged emotional strain, and Given these challenges, there is an increasing
chronic shortages of human and material need for empirical studies aimed at identifying
resources contribute to a work environment risk factors and developing effective management
characterized by elevated stress levels and a strategies to prevent burnout and support
heightened risk of psychological and emotional healthcare professionals.

exhaustion. Research in this field emphasizes that
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The primary aim of this study is to examine
professional burnout  among healthcare
professionals in Bulgaria from an ethical
perspective, assessing its impact on professional
responsibility, quality of care, and the role of
healthcare organizations in mitigating this
phenomenon. By integrating ethical
considerations  with organizational and
psychosocial factors, this research seeks to
provide evidence-based insights for fostering a
supportive and sustainable work environment in
healthcare settings.

Il. MAIN TEXT
Management Approaches for Preventing
Professional Burnout Among Healthcare
Professionals
1. Theoretical and Conceptual Foundations of
Professional Burnout

Professional  burnout has been widely
recognized in the scientific literature as one of the
most  significant  psychosocial  risks in
contemporary work environments and as an
indicator of imbalance between occupational
demands and available individual and
organizational resources. The World Health
Organization (WHO) included burnout in the 11"
Revision of the International Classification of
Diseases (ICD-11) as a phenomenon specifically
associated with the professional context. The
concept was originally introduced by H.
Freudenberger, who described it as a state of
emotional and physical exhaustion, loss of
motivation, and reduced engagement resulting
from prolonged stress. A significant contribution
to the development of the concept was made by C.
Maslach, who developed a theoretical model and
measurement tools for the syndrome, defining it

through three core components: emotional
exhaustion, depersonalization, and reduced
personal accomplishment [5]. Her research

emphasizes the importance of organizational
factors, such as workload, support, managerial
style, and team culture, as key determinants in the
emergence and development of burnout,
highlighting the need to consider it not only as an
individual issue but also as a systemic and
manageable organizational risk.

Over subsequent years, these theories and
concepts have been further refined and expanded
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by numerous authors. Between 1974 and 2019, no
fewer than 13 distinct definitions of burnout have
been published [4], reflecting the evolving
understanding of the phenomenon in diverse
professional and cultural contexts.

2. Methodology and Organization of the
Empirical Study

The study sample comprises 122 healthcare
professionals, including physicians, dentists,
paramedics, nurses, midwives, and other allied
medical staff employed in various clinical settings
across Bulgaria. All completed questionnaires
were deemed valid for analysis. Nurses constitute
the largest proportion of respondents, reflecting
their central role in healthcare delivery and their
increased exposure to occupational stressors.

Data were collected using an anonymous,
standardized questionnaire consisting of 15
closed-ended questions and 2 open-ended
questions, designed to assess the level of
professional burnout and to explore its association
with organizational and managerial factors, such
as workload, staffing adequacy, managerial
support, and work environment.

The survey was conducted in full compliance
with ethical research principles, including
voluntariness of participation, informed consent,
confidentiality, and anonymity of respondents. No
personal identifying information was collected.

The empirical study was carried out during the
period 21 November 2025 to 10 December 2025
across healthcare institutions in the Republic of
Bulgaria, ensuring a diverse representation of
clinical practice environments.

3. Interpretation of Study Results and
Leadership-Driven Interventions for Burnout
Prevention

The analysis of the survey data and the open-
ended responses provided by healthcare
professionals clearly outlines the key factors
contributing to the development of burnout,
namely staff shortages, excessive workload, and
inadequate remuneration. These findings are
consistent with the theoretically established
relationships and align with trends widely
reported in the scientific literature. In addition, a
substantial number of responses highlight
challenges related to interpersonal
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communication, conflict situations, difficulties in
teamwork, and insufficient managerial support.
This confirms that the communication climate and
the quality of interactions within work teams play
a crucial role in determining the risk of
professional exhaustion.

Furthermore, the analysis reveals a relationship
between prolonged professional experience (Fig.
1) and the manifestation of burnout symptoms,
indicating that the accumulation of long-term
occupational strain and chronic stress increases
the likelihood of emotional exhaustion and
reduced job satisfaction. The data demonstrate a
clear tendency whereby healthcare professionals
with longer work experience exhibit a higher level
of wvulnerability to burnout. This observation
suggests that sustained professional engagement
and accumulated experience, while valuable, may
also be associated with increased psycho-
emotional burden if not adequately supported by
effective organizational and managerial measures.

The interpretation of these results takes into
account the specific characteristics of the working
environment, including the intensity of patient
interactions, administrative workload, and the
availability of adequate support mechanisms and
opportunities for recovery.

| often feel overwhelmed

1 2 S 4 5

Fig. 1 Distribution of respondents according to
work experience

The data indicate that as professional
experience increases, there is a corresponding
tendency toward higher levels of burnout. This
finding supports the hypothesis that accumulated
work experience may be associated with increased
psycho-emotional strain, likely resulting from

Volume 3/2025 * Toa XV Homep 3/2025

prolonged patient contact, growing administrative
demands, and the specific conditions of the
working environment.

What is your work experience?

mlLessthan 5
years

u 5-10 years

11-20 years

= More than 20
years

Fig. 2 Frequency of feeling overwhelmed among
healthcare professionals

Figure 2 illustrates the perceived workload
among the surveyed healthcare professionals.

The results are presented using a Likert scale,
where 1 corresponds to “strongly disagree” and 5
to “strongly agree.”

The chart demonstrates that the majority of
respondents (81 individuals, representing 62% of
the total sample) tend toward agreement (scores 4
and 5), indicating that most healthcare
professionals experience a substantial level of
work overload.

The survey also included the question “Do you
work overtime?”, the results of which make it
possible to examine the relationship between the
length of the working day and manifestations of
professional burnout (Fig. 3). Responses were
categorized by frequency as “Yes,” “Sometimes,”
“Often,” and “No.”
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Do you work overtime?

No 19,7%

Yes
33,6%

[CATEGOR
Y NAME]
13,1%
M Sometimes

Often
[CATEGOR No
Y NAME]
33,6%

Fig. 3 Overtime Work Among Healthcare
Workers

The analysis of the question “Do you work
overtime?” indicates that a substantial proportion
of the 122 surveyed healthcare professionals
(80.3%) perform overtime work to varying
degrees. Specifically, 33.6% of respondents report
working overtime regularly, an equal proportion
indicate that they do so “sometimes,” while 13.1%
report working overtime “often.” Only 19.7% of
participants state that they do not engage in
overtime work.

These findings reveal a trend toward
chronically elevated workload, which may be
interpreted as a persistent organizational stressor
and an indicator of staffing shortages within
healthcare institutions. The high prevalence of
overtime work suggests a potential association
between extended working hours and an increased
risk of burnout. The data further imply that
chronic fatigue resulting from prolonged working
time may contribute to emotional exhaustion
among healthcare professionals.

The results highlight the need for targeted
managerial approaches aimed at optimizing work
schedules, redistributing workload, and ensuring
adequate opportunities for rest and recovery.

The subsequent survey question addressed
“The main sources of stress in your work.” This
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item was designed as a multiple-choice question
and included an “Other” option, allowing
respondents to identify individual stressors not
captured by the predefined response categories.
This structure provides greater research flexibility
and enables a more comprehensive and realistic
representation of the phenomenon under
investigation. Participants were allowed to select
more than one source of stress (Fig. 4).

The biggest sources of
stress in your job are:

Insufficient..
Administrative..
Low payment
Conflicting work..
Overloaded schedule
Lack of staff

Fig. 4 Main sources of professional stress

The most frequently reported sources of stress
among healthcare professionals are staff shortages
(64.8%) and overloaded work schedules (57.4%),
which unequivocally highlights the critical role of
human resources and work intensity as key stress-
inducing factors. Administrative burden, low
remuneration, and a conflict-prone  work
environment also emerge as significant stressors,
whereas insufficient resources and equipment are
reported less frequently (19.7%). These findings
emphasize the need for optimization of work
organization and staffing structures, as well as the
implementation of targeted measures to improve
the organizational climate.

In summary, the analysis of the survey data
demonstrates significant associations between the
work environment, organizational conditions, and
manifestations of professional exhaustion among
healthcare professionals. Additionally, lower
levels of professional qualification among part of
the workforce appear to further increase
vulnerability to burnout.
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4. Perspectives, Recommendations, and
Strategies for Burnout Prevention
Based on the analysis of the empirical data and
interpretation of the results, key conclusions and
recommendations have been formulated to
improve working conditions and reduce the risk of
professional burnout  among healthcare
professionals. These guidelines draw both from
the survey findings and contemporary scientific
evidence on the topic.

Practical strategies to mitigate burnout risk

include:

e Organizational Measures: Optimization of
the work schedules, regulating break
times, ensuring adequate recovery periods
between  shifts, limiting  systemic
overtime, and providing sufficient
qualified staff to reduce workload.

e Professional Development: Expanding
opportunities for training and skill
enhancement through in-house
workshops, specialized courses, and
participation in scientific conferences.

e Psychological  Support:  Establishing
institutionalized programs for access to
psychological counselling, emotional
support groups, and training in stress and
fatigue management.

e Motivation and Compensation:
Implementation of a fair and transparent
remuneration system reflecting
qualification, experience, workload, and
responsibilities, complemented by
additional incentives for high-intensity or
complex tasks.

e Work-Life Balance: Promoting flexible
scheduling, encouraging the use of leave,
and supporting personal activities outside
of work to foster recovery and mental
well-being.

o Work Environment Optimization:
Creation of quiet rest areas, minimization
of interruptions, prioritization of task
allocation, and introduction of relaxation
techniques to enhance focus and reduce
fatigue.

Organizational and Managerial
Recommendations derived from our research:
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e Establishment of clear rules for equitable
task and shift distribution, ensuring
sufficient time for rest and recovery.

e Optimization of internal processes to

reduce  administrative  burden and
unproductive activities that contribute to
burnout.

Based on the findings, the following

recommendations to improve communication and
teamwork are suggested:

e Implementation of mechanisms for
regular feedback between management
and staff.

e Organization of programs to develop
communication skills and constructive
conflict  resolution, fostering team
cohesion and mutual support.

In  summary, integrating organizational,
motivational, and communication-based strategies
can sustainably reduce burnout risk, enhance the
professional well-being of healthcare personnel,
and improve the quality of healthcare delivery.

III. CONCLUSION

The findings of this study underscore the pivotal
role of an ethical and integrated management
approach in mitigating the risk of professional
burnout among healthcare professionals. Staff
shortages, excessive workloads, and limited
managerial support were identified as primary
stressors,  while  supportive  interpersonal
relationships, recognition, and a sense of team
belonging serve as protective factors. An ethically
grounded work environment, characterized by
clear ethical standards, fair treatment, and the
promotion of respect and empathy, emerges as
essential for maintaining professional identity and
well-being [6].

The survey data demonstrate that combined
organizational,  psychosocial, and ethical
interventions significantly enhance professional
satisfaction and workforce resilience. Long-term
strategies should focus on optimizing workload
distribution, improving working conditions,
providing adequate qualified staff, and fostering a
culture of recognition and support. Implementing
such measures constitutes a comprehensive,
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ethically committed framework that not only
enhances the professional well-being of healthcare
personnel but also strengthens the quality, safety,
and sustainability of healthcare services.
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Abstract: The aim of the present article is to evaluate the impact and potential for sustainability of the efforts
in one particular category related to eco-innovation - ecological textiles in Bulgaria. The research will focus
on the best international practices that have been developed and implemented in the country since 2017. It
will examine the prospects for their long-term application and potential for replication. In addition, the
project study explorec future opportunities for cross-sector collaboration and knowledge transfer between
the business sector, research and development (R&D), and academia, with specific reference to the current
2021-2027 programming period.

Key words: ecological textile, eco-innovation, funding, circular economy, career prospect

Peztome: llenma na nacmoswyama cmamus e 04 ce OYeHU 6b30elcCmeuemo U NOMeHYyudarm 3a
VCMOUYUBOCH HA YCUTUAMA 8 eOHA KOHKPEeMHA KAme2opus, C8bpP3aHa C eKOUHOBAYUUMe - eKOLOSUYHUM
mexcmun ¢ Bvacapus. Hscrnedsanemo we ce poxycupa 6vpxy Hai-000pume MexcOyHApoOHU NpaKmuKu,
paspabomenu u eneopenu ¢ cmpanama om 2017 e. macam. llle 6v0am paseredanu nepcnekmugume 3d
MAXHOMO OBICOCPOYHO NPUNONCEHUE U NOMEHYUATbM 3a 6b3npouseedcoane. Oceen mosa, NpoeKmHomo
npoyueame npoyuea OvOewume 6b3MONCHOCMU 34 MENCOYCEKMOPHO CbMPYOHUUEeCmEo U mpancgep Ha
SHaHUs Medcdy OuzHec CceKmopda, HayuyHo-uzciedogamenckama u pazeotina Oetinocm (HUPI) u
akademuynume cpeou, ¢ 0COOeH aKyeHm ebpxy mexkywus npozpamer nepuoo 2021-2027 a.

Knrouosu Oymu: €KoJlocu4eH mexkcmui, €eKourHosayuu, gbuHchupaHe, Kpb20o6d UKOHOMUKA, KapuepHu
nepcnekmueu

. INTRODUCTION industry is crucial. Innovation is one of the
The year 2020 presented the EU with milestones towards a circular economy (repair, re-
unprecedented challenges as the global and the use, recycle). This model of production and
European economy faced the COVID-19 consumption relies on sharing leasing, reusing,
pandemic and its impact and consequences. This repairing, refurbishing and recycling existing
complicated further the already heated debate materials and products as long as possible so the
within the EU around the ambitious European cycle of products is extended at its maximum. The
Green Deal, which aims to make the European important part is reducing waste to a minimum,
Union climate neutral by 2050 by transferring the especially in view of the global trend for
political commitment into legal obligation for EU population growth.
member states [1]. The achievement of the The aim of this paper is to evaluate the impact
ambitious goals implies that all EU member states and potential for sustainability of the efforts in
should commit to more and ever-increasing one particular category related to eco-innovation -
efficiency of the use of resources, investment in ecological textiles in Bulgaria. The research will
environmentally  friendly  technologies, and focus on the best international practices developed
renewable energy sources. Innovation, and implemented in the country since 2017, the
development and application of eco-innovations in prospects for their long-term application
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and multiplication, as well as the future
opportunities for cross-sector collaboration and
transfer of knowledge (between the business
sector, R&D and the academic sector) in view of
the 2021-2027 programming period.

1. MAIN TEXT

1. Quality and appropriateness of the training and
of the two way transfer of knowledge between the
researcher and the host

Eco-innovation has been a strong aim for the past
20 years all over the world but only a few countries
have followed this strong direction so far, regardless
of their political situation. As already known, the eco-
innovation is any innovation that reduces the use of
natural resources and decreases the release of harmful
substances across the whole life-cycle. The EU alone
produces more than 2.5 billion tons of waste per year
[1]. Many countries still use raw materials as basic
source of energy, which drastically increases energy
consumption and CO, emissions.

With new measures taken — prevention, waste
control and recycling, eco-design, EU companies can
save €600 billion (equal to 8% of annual turnover).
New materials and products could be much more
helpful and may increase people’s life, save money
etc. In the programming period 2021-2027, there are
priorities for new technologies, new studies, and
environmental policy. The focus of this budget period
is on five main investment priorities in the regional
development, with funding for the first two priorities
accounting for between 65% and 85% of the total
budget:

1) More intelligent Europe - innovation,
digitalisation and support for the small and
middle enterprises;

2) Greener and carbon-free  Europe —
investments in transition to clean energy,
renewable energy sources and prevention of
climate change;

3) More connected Europe — strategic transport
networks;

4) More social Europe — in line with the
European pillar on social rights and support
for quality employment, access to quality
education, social inclusion and equal access
to healthcare;

5) Closer to citizens — support for local
development strategies and sustainable urban
development in the EU [2].
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Over the past decade, a lot of efforts have been
made in Bulgaria to promote, support, and implement
(eco-) innovation in various industrial sectors.
Legislative measures have been supported by various
investment incentive schemes, funding opportunities
(under EU-funded programs) and projects aiming at
increasing the research and development capacity in
Bulgaria and translating this capacity into sustainable
economic growth potential. Still, according to the
Eco-Innovation Observatory 2016-2017 country
report on Bulgaria, the country ranks last in the EU in
terms of eco-innovations. The eco-innovation index
of the country is more than 3 times smaller than that
of the states that top the ranking — Germany, Finland
and Sweden [3] (Figure 1)

Eco-Innovation Index 2017
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Fig.1 Chart — Eco-innovation index [4]

Given the leading position of the University of
Chemical Technology and Metallurgy and its
potential in building capacity, knowledge and driving
innovation in the textile sector, as an institution it
could benefit from:

e analysis of eco-innovative practices and

initiatives implemented at national level;

e accumulation and creation of database of
upcoming funding opportunities where
project proposals can be developed with
UCTM as a partner;

e strengthening the connection between
UCTM and the leading enterprises in the
textile sector;

e expansion of the opportunities for
collaboration between UCTM and the textile
sector.

2. Impact
2.1. Enhancing the future career prospects
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A student at UCTM could have a significant
research and project experience, as well as practical
knowledge gained through interaction with the
business sector in Bulgaria and abroad. The current
environment presents an opportunity to develop a
focused and in-depth knowledge of an industry.
Furthermore, the present research offers a
comparative advantage by positioning the researcher
at the forefront of innovative developments in the
textile sector and enhancing the capacity to promote
and apply innovations within the Bulgarian textile
industry.

2.2. Quiality of the proposed measures to exploit
and disseminate

The fashion industry is the second most polluting
in the world after oil, because it uses materials derived
from oil. Every textile product leaves harmful waste
for the environment. The traditional textile industry
consumes a large amount of natural resources. It is
very important to control pollution in the production
process, to clean textile products from toxic effects. A
study by Italian laboratories shows that 93 million
tons of non-renewable resources are used annually, 93
billion m® of water are consumed and 1.2 billion tons
of CO, are released [4]. For example, the production
of an acrylic T-shirt emits 8.5 kg of CO,, which is
equivalent to 74 km drive in a car [5]. Only 1% of the
produced fashion is recycled, there is no policy to
stimulate the recycling of fashion products. Only 15%
of the world's industries seek to use recycled materials
and reduce the use of chemicals [6].

In the production of large quantities of fabrics, the
issue is more in the purification of water and waste
materials after the production than in the complete
abandonment of chemicals. One of the new streams
for several years already is discovering new textile
materials — an example of its huge impact is the event
TexTailor Expo. This project aims to build a common
platform connecting different sectors with similar
marketing interests. One of the goals of TexTailor
Expo is for companies to show off and improve their
marketing. The leading emphasis is on pooling their
potential within the Balkans in order to create
conditions for a stronger presence on the European
market. They also have a special start-up area for
young designers, where new and original ideas and
products are displayed.

The innovations in the industry are orientated
towards ecological textiles. The ecological production
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of textiles, which prevents all possible dangers, is
carried out by removing harmful chemicals and
recycling the products. Fabrics made of organic
cotton, wool, hemp, linen or silk are the basis of
ecological textile products. Cotton is among the most
polluted crops in the world due to the high use of
insecticides. 2,700 liters of water are needed for
growing cotton for the production of only one T-shirt
[7]. That is enough water for a person to live 900 days
or for atoilet to be flushed 270 times.

The Ecological Textile Certificate is the most
valuable international certificate for textile products
containing 70 percent organic fibers. This proves that
the business has the highest quality and effective
safety of products in the supply chain. Companies
with such certificate can become ecological brands
and will increase the volume of trade.

A good initiative was launched in the period 2017-
2019 — partners from 6 countries (Bulgaria, Italy,
Slovenia, England, Spain, Poland) joined in an
international project called Ecotextyle - European
training initiative related to environmental trends in
footwear and textiles. Its focus is on raising the
qualification and attitude of those working in the
footwear and textile sector to using environmentally
sustainable raw materials. Ecotextyle is funded by the
European Commission's Erasmus+ program. As a
final result, the Ecotextyle program has been able to
offer training and self-assessment opportunities that
could provide all the necessary skills, certifying the
acquired qualifications and relevant certificates in the
footwear sector, both for environmentally sustainable
products and their manufacturers. In the collection,
recycling and waste treatment stages, it is important
that circular business models enable recycling and
reuse. Investment is needed to ensure sufficient
capacity. EU policies oblige Member States to collect
textiles separately by 2025 and ensure that waste
collected separately is not incinerated or landfilled.
Policies also encourages setting up systems for repair
and reuse of textiles to prevent waste in the first place.

Another example for good practice is Germany.
The country introduces a new environmental
certificate for the textile industry. The new certificate,
called the "Green Button", will be issued to textile
manufacturers that meet at least 26 social and
environmental standards. These include a ban on the
use of plasticisers and other chemicals, as well as the
payment of a minimum wage and non-use of child
labor.
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Experts expect the percentage of fabrics and
fabrics made from recycled materials to grow to 60-
70% over the next few years. This will lead to the
sustainable development of the sector. The change in
the industry is present: from the revolutionary fabrics
from optical fibres, through the dyeing without water
to 100% recyclable fashion fabrics.

More and more experiments are held to re-
discover the Nature experience, such as:

e Seaweed (sustainable alternative to plastic
and other materials) — used for a fabric called
SeaCell, made up of seaweed and
eucalyptus, to create sustainable alternatives
to disposable diapers and the materials used
in fashion, respectively;

e Spider silk - clothes from vegan spider silk —
one of the biggest sports brands cooperates
with start-up company to create "completely
biodegradable clothing”;

e Adaptable materials - researchers at the
University of Maryland invent textiles made
from polymer fibres coated with carbon
nanotubes that heat the wearers when it's
cold and cool them when it's hot;

e Residual animal products — invention of
bioplastic packaging of animal skin;

e Cellulose - an organic compound that gives
plants their structure - to create durable
packaging for cosmetics.

The last generation technologies allowed the
creation of Smart textile. The intelligent textiles (also
called wearable / functional / E-Textiles) conduct,
heat, send, receive, measure and can even glow,
whereat their textile characteristics will be preserved.
An essential advantage is the free choice of fiber
materials and carrier fabrics. No limits are set to the
application possibilities. Especially in the areas of
Medicine and Sports these Wearable Textiles
becomes more and more important, as they supervise
vital functions or stimulate muscles. Meanwhile, the
aerospace and the automotive industries have
recognised the potential of E-textiles and increasingly
rely on the smart fabrics.

2.3. Quality of the proposed measures to
communicate the project activities to different
target audiences
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The topic of the research area, the
multidisciplinary nature of the approach and the
relevance of the subject, make it easy to disseminate
and integrate various communication channels,
modes and adapt it to various target groups. The main
target groups of the project remain the businesses in
the textile industry and the research/academic
institutions. However, relevant stakeholders also
include consumers, local and state activists, as well as
other potential investors in eco-innovations in the
textile sector. To this end, the nature of project
activities and the communication strategy and tools
will ensure reaching out to and engaging the relevant
actors through the main project activities:

Activity 1: Analysis of eco-innovative practices
and initiatives implemented at national level (2015-
2020). — the Report produced as a deliverable under
the activity will be disseminated both internally at
UCTM (in the respective departments and training
activities) and externally to relevant stakeholders.

Activity 2: Accumulation (and creation of
database) of upcoming funding opportunities for
innovations in the textile sector (2021-2027). The
database will mobilise resources internally at the host
institution (UCTM), as well as external partners /
beneficiaries who might take advantage of funding
opportunities and experiment further with innovative
concepts/materials.

Activity 3: Study of successful case studies — This
activity will connect (private) companies and research
/ academic institutions through the demonstration of
best practices and through the presentation of
practical guidelines for successful collaborations.

Activity 4: Publication and dissemination,
including through:
- UCTM study programs, journals, website,
events;

- Specialised events and conferences;

- B2B events, in-person meetings with
representatives of companies in the textile
industry;

- Job fairs.
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3. Implementation

3.1. Coherence and effectiveness of the work plan,
including appropriateness of the allocation of
tasks and resources

Activity 1: Analysis of eco-innovative practices
and initiatives implemented at national level (2015-
2020).

Activity 2: Accumulation (and creation of
database) of upcoming funding opportunities for
innovations in the textile sector (2021-2027).

Activity 3: Study of successful case studies (textile
companies in Bulgaria that introduced eco-textiles
and/or eco-labels and or another type of eco-
innovation in the sector) and definition of;

e Incentives and challenges faced by
companies in the textile sector in Bulgaria;

e Definition of the role of and
recommendations for better collaboration
with research; and academic institutions,
laboratories.

Activity 4: Publication and dissemination

The main activities in the project take into account
both the academic background and the professional
experience of the researcher. The tasks are designed
in a way that will allow the researcher to optimally
utilise the time available (full-time dedication to the
activities in the proposal) in order to complete the
interim and final deliverables, to conduct high-quality
research and to be able to properly popularise and
disseminate the results in a sustainable manner
through the channels of the host institution as well.
The project activities rely both on desk research
(public available information and documents analysis)
and interviews, on-the-field research at Bulgarian
companies. This guarantees that the results and
recommendations formulated are based on real-life
example and will reflect the status-quo and the real
demands of the sector to the greatest possible extent.

3.2. Appropriateness of the management structure
and procedures, including risk management
UCTM is one of the leading Bulgarian institutes
for higher education in the chemical, technological,
and environmental engineering disciplines, which
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trains highly qualified specialists competitive not only
in the Bulgarian economy, but also abroad. In its
almost 70 years of history and experience in various
research projects it has developed a risk management
structure, which contains risk identification, risk
analysis, risk control, risk financing and claims
management. These principles are actually applied on
daily basis in every project and initiative.

The management structure specifically applicable
to the project ensure regular communication and
check-ins between the researcher and the supervisor,
as well as guidance and consultation provided by the
respective department / experts at UCTM who have
the capacity to provide expertise in regard to the
study.

In terms of risks associated with the subject, the
main possibilities are:

- Lack of sufficient quality information on the
topic, which is considered to be negligible
given the large amount of publicly available
data on national/regional legislation, EU
initiatives,  funding  opportunities  and
beneficiaries;

- Lack of interest among businesses to
participate in or contribute to the research.
The risk is already mitigated by preliminary
talks stemming from former cooperation and
collaboration between the researcher and
some of the leading textile companies in the
country (which happened in the context of
the researcher’s work at UCTM)

- Given the nature of the project activities, the
bulk of the envisaged tasks can be conducted
online if the need arises. Therefore, the effect
of the eventual pandemic crisis will not affect
the quality of the research.

3.3. Appropriateness  of  the institutional
environment (infrastructure)

Innovative strategy for smart specialisation is
essential for the implementation of effective measures
to stimulate the competitiveness of the industry based
on new knowledge and ideas. The EU Council
emphasises the concept of "smart specialisation”, in
which each region builds on its own achievements by
setting priorities in national and / or regional
innovation strategies.

Taiwan is at the forefront of eco-textile innovation.
Textile production in Taiwan remains one of the most
important sectors of the manufacturing industry,
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providing 70% of the total industry’s specialised
artificial fabrics on a global scale. Taiwan's textile
industry is respected, widely recognised and
recognised around the world as main supplier of
special fabrics for sports goods and companies
producing clothes, accessories and supplies for
hunting, fishing, tourism. Over 70% of textile
products and clothing are imported from Asian
countries — China, Bangladesh, India, Cambodia, etc.
They produce on behalf of global brands which are
looking for low prices and more efficient production.

Bulgaria is more recently known as Europe's
Textile Workshop, with over 100,000 workers,
comprising 19% of its industrial workers. One of the
largest textile industries in Europe is located in the
southern part of Bulgaria [8]. It is here that European
brands today produce some of their collections. It
specialises not in cheap mass clothes trade, but in
clothing of medium and high range, such as the
production of dresses, T-shirts and shirts. More than
5,000 companies work in the production of textiles
and clothing. The textile industry forms 8% (2.06
billion euro) of Bulgarian exports. Its labor
productivity has increased by about 10% over the past
10 years. Bulgaria has traditions in the production of
cotton and silk with more than 120 years of history in
those trades. In addition to traditions, the exchange of
experience is extremely important for the
development of the industry and the faster
achievement and implementation of innovations in
the industry.

A Chinese textile giant studies the Bulgarian
market and offers training to specialists. Orient
International Holding has 77 thousand employees,
owns a number of fashion brands, and occupies a
leading position in the production of textiles for the
automotive industry. Of the group's plants, 50 are in
China and the rest are outside the country. The
company still has no investment in Eastern Europe.
The company has made a proposal for training of
Bulgarian specialists. The purchasing power of
consumers in China has increased and therefore the
demand for imported goods in the country is growing.
Bulgaria’s textile industry has to take every
opportunity to develop and learn from the headliners.
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111. CONCLUSION

The topic of eco-innovation in textiles is highly
relevant and timely to be pushed up the agenda in
Bulgaria because of factors such as:

- Increasing the competitiveness of Bulgarian
producers and businesses;

- Relocation of some production from Asia to
Bulgaria which is less dependent in times of crisis.
Bulgaria has traditions in the textile industry and
garment industry, which could guarantee job creation,
better working conditions, modernisation of the
production process, reduction of dependence on
China, bringing production closer to the market,
specialisation in the production of certain niche
products (e.g. protective clothing — the most
successful and demanded in Europe due to the current
crisis), specialised professional clothing, eco-
materials;

- Operational Program  "Innovation and
Competitiveness” (OPIC) - Since the launch of the
program until now, nearly 2,500 Bulgarian companies
have been supported. The agreed funds are about 78%
of the program’s budget, and the disbursed ones
amount to BGN 1.2 billion or over 45% of its budget.
The program has focused on education and
development, upgrading, trainings in labor offices,
and the social aspect of employment;

- Another opportunity is the EuroBoosTEX [9]
project, funded by the European Union, designed to
accelerate the green and digital transition of textile
SMEs, enhancing their resilience and access to new
markets;

- Campaign for return of Bulgarians from abroad /
adequate working conditions and pay - social aspect /
demographic aspect;

- Economic impact - promotion of private
initiative and development of production;

- Youth Employment Initiative (YEI) — which
aims to reach unemployed young people and to
encourage initiatives of young people from areas with
higher youth unemployment (the Northwest region is
the poorest one in Bulgaria). The YEI is one of the
main EU financial resources to support the
implementation of Youth Guarantee schemes.

- Youth guarantee - a commitment by all Member
States to ensure that all young people under the age of
25 years receive a good quality offer of employment,
continued education, apprenticeship and traineeship
within a period of four months of becoming
unemployed or leaving formal education. All EU
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countries have committed to the implementation of
the Youth Guarantee in a Council Recommendation
of April 2013;

- Dual education in the profiled schools in the
country - providing solid practice within the
educational process and providing mentoring after
starting work. Access to work with modern
technologies, continuing training  within  the
workplace, the opportunity to upgrade and master
new competencies (depending on the work process
and the requirements of the employer, adequate pay),
avoiding incompetence on the part of the employer on
workflow and production cycle and technological
time,

- OP "Rural Development" and OPIC (e.g. for
organic cotton production).

Many thanks for the opportunity for analyze
through the project “BiOrgaMCT” Ne: BG-RRP-
2.004-0002-C01.
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TRENDS AND CHALLENGES IN WATER RESOURCES MANAGEMENT

TEHAEHIIUU U IPEAN3BUKATEJICTBA B YIIPABJIEHHUETO HA BOJHUTE
PECYPCH

Jlecucnasa JJUMUTPOBA
Texnuuecku ynusepcumem — Bapua,
Kamedpa Exonozus u onazeare Ha oKoOIHama cepoa,
e-mail: desislava.dimitrova@tu-varna.bg

Pestome  Hacmosiwyomo — usciedsane — pasenencod  Cb8DEMEHHUmMe  MEHOCHYuu U KIOHOo8Ume
NPeoU3BUKAMeNCmea nped YNpasieHuemo Ha 600HUME pecypcu 6 YCIO8USAMA HA YCKOPAGAWU Ce
KAUMAMUYHU NPOMEHU, Hapacmeawa ypoanuzayus u 3a0vadouasauy ce 21obanieH 600eH Oe@uyum.
Ananuzvm ce 0cH06a8a HA AKMYATHU NPOYHEAHUSL U CIMAMUCIUYECKU OAHHU ONMHOCHO PA3N0LA2aeMOCma u
cvbemosiHuemo Ha 600Hume pecypcu. H3zcreosanemo npociedssa Hapacmeawjus HAMUcCK 6bpxy 600HUmMe
cucmemu, NOPOOeH OMm KIUMAMuYHo 06yciogeHu cywu, dosenu npes 2022 2. 00 3acsieane Ha NPUOIUIUMETHO
63% om mepumopusima na Egpona, Kakmo u om UHMEH3UGHOMO 8000NONI38aHE 8 CEICKOMO CMONAHCMEO,
undycmpusma u ypoanusupanume 30nu. OOOCHOBAHA € HeOOXOOUMOCIIMA OM NPUNA2aAHe HA UHMeSPUPAH,
adanmueen MoOel HA YNpasleHue, ChYyemasauj MOHUMOPUHZ, NPESAHMUSHU NOJUMUKU U ePHeKmuUHO
npuiaeane Ha eeponetcKkama HOPMAMUGHA PaAmMKa ¢ yel 2apaHmupane Ha 600HA CUSYPHOCM U YCMOUYUBO
COYUATHO-UKOHOMUYECKO pa3gumue.

Knrouoeu oymu: 600Hu pecypcu, kauecmeso Ha 6ooume, 600eH depuyum, noo3emHu 600U

Abstract The present study examines contemporary trends and the key challenges in water resources
management under conditions of accelerating climate change, increasing urbanization, and intensifying
global water scarcity. The analysis is based on up-to-date studies and statistics on the availability and status
of water resources. The study traces the growing pressure on water systems driven by climate-induced
droughts, which in 2022 affected approximately 63% of the European territory, as well as by intensive water
abstraction in agriculture, industry, and urbanized areas. The necessity of implementing an integrated and
adaptive management model is substantiated, combining systematic monitoring, preventive policies, and
effective enforcement of the European regulatory framework in order to ensure long-term water security and
sustainable socio-economic development.

Key words: water resources, water quality, water scarcity, groundwater

|. BbBEJIEHHUE pasmpeneneHne ce ONpeleNiaT KaTo eIuH OT
CBBpPEMEHHOTO OOIIECTBO € HM3MPABEHO TIPe] OCHOBHHUTE €KOJIOTHYHH TMPOOJIEMU B CBETOBEH
JUHAMUYHU [POMEHH, KOHUTO 3acsArar KakTo mamab [1, 2, 3, 4].
OKOJIHATa cpena, TakKa u COIMMAJIHO- KnumaTtnunute INpoMCHMU  BCYC HE CC
MKOHOMMYCCKHUTE MPOIECH. I'moGanHuaT BoaeH pasriexjaT KaTo XHIOTe3a, a KaTo Oe3CcropeH
nehUIMT Bede 3acsAra Haja 2 MuUIHapia JYIH. ¢axr, MOBUIIIABAHETO HAa TEMIIEpaTypUTE
KnumaTnuHuTe NIpOMEHN YCHIIBAT 3acylllaBaHUSATA YCKOpsiBa 3aCylIaBaHCTO M H34YCPIIBAHETO Ha
U HApylIaBaT YCTOMYMBOCTTA HA MOJA3EMHUTE HOJ3€MHM BOJIOHOCHH XOpu30HTH [5].  Ouaksa
BOJIOHOCHH XOPH3OHTH. OrpaHu4eHO0TO CE HacCeleHHWETO Ha CBeTa Ja JOCTUTHE Hax 9
KOJINYECTBO IIPSACHA BOJA U HEPABHOMEPHOTO MU MuIHapAa Qylid B paMKUTe Ha creasamiure 15—
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20 rogwHM, KaTo ypOaHU3alIUATa IE TOBEAC 0
KOHIIGHTPUPAHO THPCEHE Ha BOJa B TIpajiOBETe,
0CcO0OCHO B pa3BuBamnuTe ce crpanu [6]. Ilpes

2030r. B TpamoBeTe IMIe OJKHBEAT TIOYTH 5
MUIHapAa OyIId WIK TMPOICHTHO IOTJICAHATO
60% ot nacenenuero. OT Tax 80% e ca KUTean
A ma ¢dona Ha
M30CTpsIIATa Ce pecypcHa Kpu3a, HamMalliBaHE Ha

Ha TpamoBe B OEIHU CTPaHM.

BOJAHHTE PECYPCH W KIMMAaTUYHHUTE IPOMEHH,
TOBA 11€ 000CTPH OIIE TOBEYE BOJHHUAT ACPUIINT.

Hacrosiiata cratus pasriexaa CbBpeMEHHUTE
TEHIACHIMH W KIIOYOBHUTE MPEIU3BHKATEICTBA
Mpel YOpaBIeHUETO Ha BOJHUTE pECypcHu B
YCIIOBUSITA HA YCKOpSIBAIlM C€ KIMMaTHYHU
MIPOMEHH,

HapacTBamia  ypOaHHU3aIus u

3ap004aBalll ce rao00aieH BoJIeH JeQHIInT.

I1. OCHOBEH TEKCT
I'mo6annu TeHAeHUHMM M NpeIM3BHKATEJICTBA
npeja ynpaBJjeHHEeTO HA BOAHHUTE PeCypcH.
I'moGanHuAT BOAEH HEAOCTUI CE NPOSBSBA U
ype3 JpacTUYHU TpUMepH. Apaicko Mope e
3aryomno Hax 90% ot obema cu BclencTBHE Ha
MPEKOMEPHO BOJOINOJ3BAHE 3a HAIOsIBaHE, a
ezepoto Yan e Hamasuio ¢ moBede ot 70%, KoeTo
€ JOBEJO [0 TEXKH COLMAIHU W MUTPALlMOHHHU
Kpu3u. B BiuM3kus M3TOK HANPEKEHUETO OKOJIO
n3no3BaHeTo Ha Boaute Ha Edpar, Tursp nu Hun
MOKa3Ba, Y€ BojaTa BCe MOBEYE CE NPEBPHILA BHB
daktop 3a
CUTYPHOCT.

peruoHajiHa ¥ MEXJIyHapoJHa

Heoocmuevm na 600a Bede 3acsara HE camo
TPaJAWIIMOHHO CYXH pEeruoHd Karo Adpuka u
ABctpanus, HoO u yactu ot EBpoma [7]. Tosa
riobaiex,

MoKa3Ba, dYe€  mpobIeMbpT €

MHOTOTLIACTOB u W3WCKBA  KOMILUIEKCHU
YIPAaBJICHCKH PEIICHHUS.

B Espona nedocmuevm na 600a ce TPOSBIBA
Hal-0ce3aeMO B FOKHUTE CTPaHH, HO CE30HHHU H
pErHOHAJIHU MPOSBY MMa M B CEBEPHATa 4acT Ha
KOHTHHEHTa. BBIIPEeKUu OTHOCUTEITHOTO M300MIIHE
OT pecypcH, ThPCEHETO Ha BOJa HapacTBa IIpe3
nocnenaure 50 rommam. Cymure B EBpoma
MPUYUHSIBAT OTPOMHU (MHAHCOBU 3aryOu, HO
acriekta He ¢ camo (wunHaHcoB. CymmTte mpe3
MOCIEAHUTE  JICCETWJICTUS ca  JOBEIH [0
3HAYUTEITHO CIa/IaHe Ha HUBATa B KJIIFOYOBHU BOTHU
Oaceitnu kato OaceitHa Ha peka Ilo (Mramus) mpe3

2022 1. € OTYETEHO HaMalsABaHE Ha BOJHHUTE
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pecypcu ¢ 6muzo 40% cropsiMo ABATOCpOYHATA
cpemHa croiHOoCT[8].

[MonoOHM cuTyanmMu ca perucTpUpaHy U B peKa
JyHaB, KbJIETO EKCTPEMHO HHCKH HHBa 1pe3 2018
u 2022 1. 3aTpyAHHXA KaKTO BOJOCHAOMsSBaHETO,
TaKa ¥ peuHus TpaHcmopt [9].

B I'epmanus mo-manko ot 10% ot pekwure,
e3epata W KpaillOpexxHUTe BOOUM ca B J100po
[10].
[Mopryranus XpOHUYHUTE 3acCyIIaBaHUS BOIAT IO

€KOJIOTUYHO CBhCTOSHUE B MUcnanus wu
HamalsiBaHe Ha o0emMa Ha S30BHPU M PEKU C Hal
20-30% B cyxW TOOWHH, KOETO AOIBIHUTEIHO
OrpaHUyYaBa BBH3MOXKHOCTUTE 32 NPEUYHUCTBAHE W
noaabpKaHe Ha A0OpO KauecTBo Ha BoauTe. B
CeBepHure uyactTd Ha EBpoma BOJHUAT CTpeC
OOMKHOBEHO HE € TaKbB MOCTOSIHEH Npo0ieM, Thi
KaTo ce MposiBsiBA KaTo CE30HEH THIl. Brmpeku
OTHOCHTEITHOTO M300MIIME HAa PECypCH OT MpsCHA
BOJZa, THPCEHETO HAa Boja B EBpona HenmpexkbcHATO
ce yBenuuaBa mnpe3 nociaegHute 50 roauHw,
OTYaCTH KaTo TIOcCiequlla OT HapacTBaHETO Ha
HaceJleHWeTo. 1oBa € JOBEJIO [0 ISUIOCTHO
HaMaJsiBAHE Ha BH30OHOBSIEMUTE W3TOYHHIM HA
BOJIa Ha IJaBa OT HaceneHuero ¢ 24 % B 1puIa
Egpomna [11].

Boonusm cmpec He caMo BiHAE BBPXY
HUIMYMETO Ha BOAAa IO OTHOLICHHE HA
KOJIMYECTBOTO, HO W BB3JIEHCTBA TNPSKO BBPXY
KayecTBOTO. KadecTBOTO Ha BOAMTE € CEpPHO3EH
riobaned mpobiem okono 80% OT OTmagbUHUTE
BOJIM B CBETOBEH Maliad ce 3ayCcTBaT B MPUPOIHU
BOJHU Tena Oe3 NpEedncTBaHe, KOETO BIIOIIAaBA
nuredHa Boja 3a
muuapan  xopa [12]. IlpoGirembT He 3acsara
€/IMHCTBEHO
Kamudopuus

JocTella [0 OesomacHa

pa3BUBalIUTE ce CTpaHu. B
XPOHUYHUTE CylIx u

CBPBXCKCILIOATAlIUATA Ha IOA3€MHHA BOIN

CCJICKOTO CTOIIaHCTBO, a B

baceitna Ha Mwbpu-Jlapnunr,

orpaHuvaBaT
ABcTpanusi, B
KOH(MIUKTBT MEXKIY 3EMEICICKUTe HYXKIU WU
OMa3BaHETO Ha EKOCHCTEMHUTE € JIOCTHTHAal
KpUTHYHO HHBO [3].

HamanenoTto konuuecTBO Boja B JaJeH BOJECH
OaceliH 3acsra He camMO (QH3HKO-XUMHYHH, HO U
OMOJIOTMYHU TIPOIECHU, KOWTO ca KIIOYOBH 32
(YHKIIMOHUPAHETO HA BOJHUTE EKOCUCTEMH W
BOJIOHOCHH XOPH30HTH [6].

B EBpomna xavecmeomo na @oonume pecypcu
OCTaBa CepHO3eH MpobieM, BBIIPEKH BHBEICHHUTE
perynanuu. Cnopen EBponeiickata areHuus mo
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okomHa cpexa (EAOC, 2023)[10], enBa 39% ot
MOBBPXHOCTHUTE BOAM B EBpomnelckus cbio3
JoCcTUraT ,,oOpO  CKOJIOTUYHO  ChCTOSHHUE".
AHAJOTHYHO € W CBCTOSAHHUETO HA TOI3EMHUTE
BOoaHHU Teiaa- 26% ot momsemunte Boau B EC He
ca B 0OpO XUMHUYHO ChCTOsIHUE, a 11% oT TsX B
HE ca B J00po KommuecTBeHo cheTostame [10].
EBponieficusT cbro3 mojara ycwius 3a CIUHHO
yIpaBleHre Ha HaTHUCKa HaJ| BOJHHUTE PECypCH 3a
koeto cBuaerenctBar dupexkrusa 91/271/EMO 3a
MPEYUCTBAHETO HA TPAJICKUTE OTIAIBbUHU BOJU OT
21.05. [13] u HupextuBa 98/83/EO nHa ChBeTa
OTHOCHO Ka4eCTBOTO Ha BOJMUTE, MPEIHA3HAYCHH
3a koHcymanus OT 4doBeka oT 03.11.1998 [14].
3aMBpCSBAHETO OT CEJICKOTO CTOMAHCTBO W
WHAYCTPUAIHUTE OTHAJbYHUA BOJU IPOBIKABA
na ObJe OCHOBEH W3TOYHHK HA HATHCK —
npubu3uTesHo 60% OT HUTpATHTE B PEKHUTE U
e3epara HIBAaT OT CEJICKOCTOIAHCKUA TPAKTHKA
[10].

YaCTHUYHO IMPCYHUCTCHU OTHNAABYHU BOAM OCTaBa

3aycTBaHETO HAa HEMPEYUCTCHH WM
pasnpoOCTPaHEHO SBJICHUE, CIOpEA JaHHU Ha
EBpomneiickata xomucust (2022) [9], B Hskou
paiionn Ha FOxna 1 U3rouna EBpona no 30% ot
OTMABYHUTE BOJH BCE OIIEC HE MPEMUHABAT Mpe3
CBhBpPEMEHHO TpeTupaHe. TOBa BOAW 0 JIOKATHO
BIIOIIABAHE HAa KAayeCTBOTO Ha IIOA3EMHUTE U
moBspxHOCTHUTE Boau [10].

B KOHTEKCTa Ha rio0anHuTe

MpPeIM3BUKATEIICTBA, KaTo KITUMATHYHUTE
W3MEHEeHUsT W ypOaHHM3alusATa, BAXKHOCTTa Ha
BOJHHTE PECYPCH HE MOXKe J1a Obje TOoJIIeHsIBaHa
[12]. JIunicaTta Ha HOCTBI A0 YUCTH NUTEHUHU BOJU
B CBETOBEH MaIlad, yBeIn4aBa KOHKYPEHIIUATA 3a
JIOCTBII 10 O€30TacHa M Ka4eCTBEHA MUTEHHA BOIa
[11, 15, 16] .

B MHOro pernoHu Ha CBETa 0OHama Kpusd e
nepmaxenmer  npobrem € MHOrooOpasHU
m3mepenwus [12], [1]. BogauTe pecypcu u TAXHOTO
ynpaBieHue O€3CImopHO MoraT Ja  Objar
OTIpeJieNieHH KaTo 3Ha4uM (akTop 3a COLUAITHO-
WKOHOMHYECKa CTAaOMITHOCT M pa3BHTHE 3a BCAKA
CTpaHa.

B cBeroBen mamab noswpxrocmuume 600u —
peKu, e3epa ¥ BOJOEMHU — ca OCHOBEH M3TOUHUK Ha
MpsiCHA BOJA 3a UOBEIIKUTE HYXIH, Karo
ocurypsiBaT npubiamsutenHo 60-70% ot o6moTo
BOJIOCHA0/IIBaHE 32 MUTEHHH, CEIICKOCTOIAHCKH H
npomunnieHu 1ienu [17, 18]. Te urpast ximodoBa

pojia B HOOAABPIKAHCTO Ha XUAPOJIOTMYHUA
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OanmaHC, EHEprHUilHUTE CHCTEMH, TPAaHCIIOpTa H
oma3BaHeTo Ha OwmopasHooOpasuero. Okoimo 2
MUIMapAa AyIIM B CBETa 3aBUCAT TPSKO OT
MTOBBPXHOCTHH BOJIOM3TOYHHIINA 32 MUTEHHA BOJA
u 3a HanosBaHe [19]. Bwmpeku
W3MEHCHUETO Ha KJIMMAaTa,

TOBA,
3aMBpCSIBAaHETO U
YBEJIMYABAIIOTO CE€ BOJONOTPEONEHUE IOCTABST
CEpPHO3HM TNPEIU3BUKATENCTBA IMpel TAXHOTO
ycTounBo  ynpasieHue. Ilpe3 mocnennure
JeCeTUIICTHS TI00aJHUTE MPOMEHH AOBEIOXa 0
HaMmallsiBaHe Ha o0eMa Ha TOJIEMH PEeKH U e3epa —
Hampumep, OaceitHbT Ha peka llo B Urammsa
cmaag ¢ 40%
IOBITOCPOYHHTE CPEOHU CTOMHOCTH IO BpeMe Ha

oTYHTa OKOJIO CIPSMO
cymara ot 2022 r., a HUBOTO Ha ApaJICKO MOpe €
Hamansio ¢ noseue oT 70% ot cpenata Ha XX
Bek [19, 20].

B pamxume  na  Eeponeiickus  cvio3
NOB8bPXHOCMHUME 600U UMAT KPUTUIHO 3HAUCHUE
3a 00IIECTBOTO M MKOHOMHUKATA, KaTO OCUTYPSIBAT
BoJa 3a OkoJI0 35% OT NMUTEHHUTE HYXIH, 3a
SHEPTUMHUA CEKTOp © 3a TMOAAbp)KaHE Ha

€KOCHCTEMHUTE  yCIyTH. Bemnpekn  ToOBa,
CBHCTOSTHUETO MM OCTaBa TPEeBOXHO: KbM 2021T.
enBa 39.5% OT MOBBPXHOCTHHUTE BOJHHU Teja ca
,,100pO**

CHbCTOSHHUE,

KJIACU(PUIIMPAHH  KATO WIA ,,MHOTO

o0po* €KOJIOTHYHO JI0OKaTo
OCTaHAJINTE CTpPaAaT OT HATHCK, CBBP3aH CbC
3aMbpcsiBaHe, TMPEKOMEPHO BOJOIMOJI3BaHE U
xunpomopdosornanu nsmenenus [21]. Cymmre B
EBpona cbhIIo HaHACAT CEPHUO3HM IETH —
2022 r. 63% ot

TCPUTOPUATA HA KOHTHUHCHTA Oelie 3acerHara ot

HalpuMep Tpe3 OKOIIO
pa3IMYHM CTETIEHH Ha CyIa, KOETO JOBENE M0
cIaj Ha HHUBaTa Ha pekHu karo Peiin m JlyHaB u
HapyIx BOJHHUS TPaHCIIOPT u
€JIEKTPOIIPOU3BOACTBOTO [22].

B ceemosen mawab noozemHume 6odu ca
M3TOYHUKBT Ha €IHa TPeTa OT BCHUYKH H33ETHTE
CJIAZIKOBOJIHU BOJM, JTOCTaBSIMKH MPUOTUZUTETHO
42%, 36% u 27%

CbOTBECTHO 3a

OT BOJarTra, H3IO0JI3BaHa

CEJICKOCTOITAHCKH, OHTOBH H
MpOMUIIIEHH Uenn. KaTo TakwBa TOJ3EMHUTE
BOAM ca OT peliaBaimo 3HAYeHHE 32
WKOHOMHYECKOTO Pa3BUTHE, OCOOCHO B KOHTEKCTA
HA U3MCHEHHE Ha KJIMMaTa M CBHP3aHUTE C HETO
pe3aciicTBus [23]. Ilpes 2010 r. rmobamHOTO
BOJIOB3EMaHE Ha IMOJ3EMHH BOJU CE OICHSIBA Ha
npubmmsuTenHo 1000 km®, xoero mpencrasisiBa

25% ot 00moTo noTpebieHne Ha MpsicCHa BOJIA B
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cBeToBeH Mamad u mnpuonusurenno 10% or
BB300OHOBSEMHUTE TIOA3EMHH BOJTHU pecypcu [24,
25]. CrnenoBaTenHo 01I00pSABaHETO 3a
pa3bupaHeTo Ha CHCTEMHUTE 3a MOJ3EMHU BOIH €
OT CBUIECTBEHO 3HAUeHWe, HE camMo 3a
ONTUMM3MPAaHE Ha TAXHATa yHoTpeda, HO W 3a
ocWrypsiBaHe Ha e(QeKTHBHO M  YCTOHYHBO
yIpaBJeHHE Ha BOJHUTE pecypcute [26, 27].
Iloozemnume 600u npedcmagnagam KIIOUYOB
CJIEMEHT Ha BOJHHTE PECYpCH W B PaMKHUTE Ha
EBporieiickust Cbl03, OCUTYpSBaKM HE CaMo
npubnu3uTenHo 65% OT nuTelHaTa BOAa, HO U C
peaBaiia o0e3rnedaBaHeTO  Ha
HEO0OXOJMMOCTTa OT BOJA 3a arpapHHsl CEKTOp,
[28], [29].

HaTUCK oT

pons B
WHIYCTPHUATA W  EKOCHCTECMHTE

Benpeku ToOBa, HapacTBalUAT

aHTPONIOTEHHA  JEWHOCT W  KJIMMAaTHYHHTE
MPOMEHHM TIOCTaBS MO]] BHIPOC Pa3IoiaracMoCTTa,
Ka4eCTBOTO W KOJHWYECTBOTO Ha TE3H DPECypcH
[30]. B

aMOpTuU3hpaHaTa BOAOIIPEHOCHA MPEKa € OCHOBHA

HAKOH  ypOaHW3WpaHW  paloHHU
MpUYMHA 32 HaJlaraHe Ha PEXXUM Ha BOJOTIOJI3BaHE
Jopy Ha JoMakuHCTBaTa [31].

B To3u koHTekcT, EBponelickara KOMHCHSA
momyepraBa HEOOXOJUMOCTTa OT IMOAOOpPEHO
yIIpaBJICHHE Ha BOJUTE, KaTO OTOENA3BA, Y€ CaMo
39.5% ot noebpxHOcTHUTEe Boau B EC ca B
,,JI00p0* eKooruuHo chcrosiHue, a 26.8% ca B

,,J100p0* XuMHU4ecko cherostHue KbMm 2021 1. [23] .
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1. BAK/IIOYEHHUE

Wscnenpanero  SACHO  TMOTBBpXKIABa,  ue
yIpaBICHUETO HA BOJHHUTE PECYpPCH Ce HaMHUpa B
KpuTH4Ha (aza, B KOSITO TPATUIMOHHUTE
YIPaBICHCKH IOJXOJAH BeYe HE OTrOBapsT Ha
Mam@aba W CIOXKHOCTTA HAa  CHhBPEMCHHUTE
MIPEIN3BUKATEIICTRA.

HapacTtpamusar 1iiobameH BoieH IehHUIIUT €
BCC MM0-33]IBJIOOYCH OT KIMMATUYHHUTE MPOMEHH,
ypOaHU3aIMATa U HHTCH3UBHOTO BOJIOTIOJI3BAHE U
BBPXY
KOJIMYECTBCHOTO U KAYeCTBEHOTO CHCTOSHHUE Ha

BOIH bi o) CHUCTEMEH HATHUCK

TOBBPXHOCTHUTE U TOA3EMHUTE BOIAU.

H3kirounTeIHo HUCKUTC paBHHUIIIA Ha

C€KOJIOTUYHO u XUMHWYHO CBbOTBETCTBHUEC Ha
BoxHUTE Tena oT 39.5% mnpu MOBBPXHOCTHHUTE U
nox 73%

CUCTCMCH

MpU TOJ3EMHUTE BOJAM, Pa3KpUBAT
neuIuT u
MOTBBPXKIaBaT

yIpaBJIEHCKH
HEJIByCMUCIIEHO
HECHOTBETCTBUETO  MEXKAY

MCXaHHU3MH u

CBIIICCTBYBAIIIUTE
WHCTUTYIIMOHATHA peairHaTa
JIMHAMHKA Ha ChBPEMEHHUTE XUAPOOCOOECHHOCTH
Y KIIMMAaTHYHY TIPEIN3BUKATEIICTBA.

AHamn3bT

IIOKa3Ba, qe KIMMaTU4YHUTC

NPOMEHH, MU B YAaCTHOCT TPOIBJDKUTEITHUTE
MEpPUOJU Ha CyIa, C€ MPEBPBIIAT B JTOMHUHHUPAILL
CHUCTEMEH PHCK 3a BOJIHATa CUTYpHOCT, OKa3Balku

BBPXY
CHCTEMH,

MHOT'OU3MEPHO BL3HCﬁCTBH6

BOJIOCHAOIIBAHETO, €HeprumHuTe
arpapHOTO IIPOU3BOJICTBO U (DYHKIIMOHUPAHETO HA

BOIHUTC CKOCHUCTCMMU.

HapaﬂenHo C TOBaA, BJIOIIABaHETO Ha
Ka4y€CTBOTO Ha BOJIUTE BCJIICACTBHUC Ha
HCMPCUYNUCTCHU OTHaab4HH BOOH, arpapHo

3aMbpcsiBaHe W aMOpTH3WpaHa HHQPPACTPYKTypa
JIOTTBJIHUTEIHO OTPAaHMYaBAa PEANHO JOCTHITHUTE
BOAHM pECypcH H  T[OBHUIaBa  COLMAIHO-
MKOHOMHYECKUTE PHUCKOBE.

B TO31M KOHTEKCT H3cienBaHeTO 00OCHOBaBa,
Ye YCTOWYMBOTO YIPaBJICHUE HA BOJIHUTE PECYPCH
cieziBa 1a ce 6a3rupa Ha UHTETPUPAH U alalTUBEH
MOJIEN, KOMTO OTYMTAa B3aUMOBPB3KHTE MEXKIY
KIIMMaTHYHU TIPOIECH, XHUIPOIOXKKH CHCTEMH,
WKOHOMHMYECKHM  JEHHOCTM ¥ €KOJOTMYHH
orpaHuueHus. TakbB MoJiell H3UCKBA HE CaMo
3aCHJIEH MOHUTOPUHI U IPOTHO3HpaHe, HO M
e(eKTHBHO INpWjlaraHe Ha HOpMaTHWBHATa PaMKa,
HKOHOMHMUYECKM MEXaHU3MHU 3a ONTUMM3HUpaHE Ha
BOJIOIIOJI3BAHETO M aKTHUBHO YYacCTHUE HA BCHUYKH

3aWHTEPECOBAHH CTPAHH.
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Pesztome Hacmoawomo uzcnedsane ananu3upa enusHuemo Ha pabomnama cpeoa 6bpxy npogecuonainama
VOOBIEMBOPEHOCH  HA  MEeOUYUHCKUme cecmpu, Kamo @QOoKyCbm e HAcoueH KbM usuueckume,
Op2aHU3AYUOHHUME U COYUATHO-NCUXON02ueckume gaxmopu na mpyo. Ilpoyueanemo e ocvbujecmeeHo 6
Kpas Ha 20252. upe3 aHOHUMHO AHKEMHO u3ciedsane 6 elekmpoHer popmam cpeo 103 meouyuncku cecmpu,
pabomewu 6 paznuunu 30pasHu 3a6e0eHust Ha mepumopuama Ha epad bypeac.

Pezynmamume noxaszeam, ue mamepuanno-mexHuuecKkume yCio6us Ha mpyo ce OYeHABAMmM CPAGHUMENHO
NOJOJACUMETHO, HO CAMU NO cebe cu He ca 00CMamvyny 3a nocmuzane Ha GUcoka odbwja npoghecuonanna
yooeremsoperocm. Kamo eodewu npobremu ce OmMKpOABAM HUCKOMO Bb3HASPANCOEHUE, BUCOKOMO
pabomno namosapeane, HeOOCMUSbM HA CeCMPUHCKU NEPCOHAL U OZPAHUYEHama YNpasieHcka nookpenad. B
CHWomo epeme 00Opume MeNCOYIUYHOCHHY OMHOWEHUS U YYBCMBOMO 34 EKUNHA NPUHAOTIEHCHOC
UBNAHABAM 3AWUMHA POJISL NO OMHOUlEHUEe HA NPOYECUOHATHAMA YOOBIEMBOPEHOC.

Ha ocnoseama na nonyuenume pesynimamu ca opmyaupanu npenopvki, HACO4eHU KoM ORMUMUSUPAHE HA
pabomnama opeanuzayus, YCb8bPUIEHCMEAHe HA MOMUSBAYUOHHUME NOIUMUKU U U32paxcoane Ha
nookpenawja npogecuonanna cpeda ¢ yeil nosUWABAHe HA YOOBIEMBOPEHOCMMA, YCMOUYUEOCMMa u
3a0BPIHCAHEMO HA CECMPUHCKUSL NEPCOHAL.

Knwuoeu oymu: npogecuonarna momueayus, yciosus Ha mpyo, OpeaHU3ayUOHHA NOOKpend, pabomHo
Hamogapeame, yCmouuu8oCm Ha NepPCcoHald

Abstract: This study examines the impact of the work environment on the professional satisfaction of nurses,
focusing on physical, organizational, and socio-psychological work-related factors. The study was
conducted at the end of 2025 through an anonymous online questionnaire survey among 103 nurses
employed in various healthcare facilities in the city of Burgas.

The results indicate that the material and technical working conditions are assessed relatively positively;
however, they are not sufficient on their own to achieve a high level of overall professional satisfaction. The
main challenges identified include low remuneration, high workload, shortage of nursing staff, and limited
managerial support. At the same time, positive interpersonal relationships and a sense of team belonging
play a protective role in relation to professional satisfaction.

Based on the findings, recommendations are formulated to optimize work organization, enhance
motivational policies, and create a supportive professional environment, thereby improving satisfaction,
sustainability, and retention of nursing staff.

Key words: Professional motivation, Working Conditions, Organizational Support, Workload, Workforce
Sustainability
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I. INTRODUCTION

The impact of the work environment on the
professional satisfaction of nursing staff is of
critical importance for the quality of healthcare
and the effectiveness of the treatment process. The
factors influencing satisfaction are diverse, and
each plays a significant role in ensuring
favourable working conditions.

The study aims to determine how individual
elements of the work environment, physical,
organizational, socio-psychological, and
motivational, affect the professional satisfaction,
motivation, and occupational well-being of
nurses. The object of the study is the work
environment of nurses in healthcare facilities,
while the subject focuses on the specific elements
of the professional environment and their
influence on professional satisfaction.

This study combines analytical and applied
approaches, providing evidence that can guide the
formulation of practical strategies to improve
working conditions in healthcare institutions.

I1. MAIN TEXT
Work Environment Impact on Job Satisfaction
Among Nursing Professionals
1. Conceptual Foundations of the Work
Environment and Professional Satisfaction
among Nursing Staff

The work environment encompasses the set of
conditions and factors in which employees
perform their professional activities. It includes
the material, social, organizational, and
psychological characteristics of the workplace, all
of which influence the health, efficiency, and
professional satisfaction of personnel. The work
environment covers both physical conditions, such
as equipment, workspace, technology, and safety,

and intangible elements, including team
relationships, management style, supervisory
support, and opportunities for professional

development [1].

Understanding the motivation of nurses
requires the application of both classical and
contemporary  motivational  theories, which
explain how work environment factors influence
staff engagement and satisfaction. Maslow’s
hierarchy of needs (1954) [2] proposes a
structured model of human needs, starting from
basic physiological needs and safety and
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progressing to social connections, esteem, and
self-actualization (Fig. 1) [3]

Herzberg’s two-factor theory (1959) [4]
complements this approach by distinguishing
between “hygiene” and “motivational” factors.
Hygiene factors, such as working conditions,
salary, and organizational policies, prevent
dissatisfaction but do not inherently generate
motivation. Motivational factors, such as
recognition, professional development, and taking
responsibility, foster intrinsic motivation and
strengthen engagement. Empirical studies among
nurses in Sweden and Norway confirm that
combining stable hygiene conditions with
stimulating motivational factors is essential for
enhancing professional satisfaction [5].

\4@

JoB
SATISFACTION
COMPONENTS

Fig. 1. Job satisfaction components

2. Methodology and Organization of the
Empirical Study

The present study was conducted using a
questionnaire-based method, which allows for the
collection of primary data regarding working
conditions, motivational factors, and professional
satisfaction among nurses. The study has a
descriptive-analytical character and was carried
out through an anonymous questionnaire
consisting of 24 questions, 23 closed-ended and
one open-ended question, designed to explore
respondents’ attitudes, opinions, and assessments
on the topic under investigation.

The survey was conducted between November
15 and December 15, 2025, among 103 nurses
employed in healthcare facilities in the city of
Burgas.
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The participation was voluntary and
anonymous, ensuring a higher level of reliability
and honesty in the responses obtained.

The questionnaire was structured into several
thematic sections covering:

e socio-demographic characteristics of the
respondents.

e working conditions
environment.

e work organization and management.

e interpersonal relationships.

e social environment.

e professional satisfaction and motivation.

and the work

The questionnaire was completed
electronically and independently by the
respondents, without any influence from the
researcher.

The fundamental ethical principles were
observed, including voluntary participation,
anonymity, and confidentiality of the provided
information.

3. Analysis of Results and Implications for the
Sustainable Development of Healthcare
Organizations

The analysis of data from the questionnaire
survey, along with the open-ended responses of
nurses, clearly identifies the key factors
influencing professional satisfaction and the
sustainability of nursing staff within healthcare
organizations.

The results indicate that physical working
conditions and technical equipment are generally
evaluated positively, with over 70% of
respondents expressing satisfaction with the
material infrastructure. This provides a favourable
foundation for the fulfilment of professional
duties, yet it alone is insufficient to achieve a high
level of overall professional satisfaction (Fig. 2).

Notable strengths include the high educational
and professional level of the staff, with 49.5%
holding a bachelor’s degree and 31.1% a master’s
degree (Fig. 3), as well as a strong sense of team
belonging, reported by 69.9% of respondents (Fig.
4).

These factors play a protective role,
contributing to the resilience of the team and the
maintenance of a positive psychosocial climate.

Volume 3/2025 * Toa XV Homep 3/2025

Is the medical equipment in
good technical condition?

36,90% 37,90%
I I O =
Stronghy Agres Agree Meutral Disagree

Fig. 2. Degree of satisfaction with the
requirements of medical equipment and devices

Educational Level

) 0%

Master’s (Postgraduate Degree)
Bachetors ()
Professional Bachelor's - 14,50%
Secondary Specialized Medical . 4.90%
Education

Fig. 3. Degree of education of nurses

Do you feel like part of the team?

No

Partially

40,00%

0.00% 20,00%
Yes Partially No
B 69,90% 21,40% 870%

Fig. 4. Feeling of belonging to the team
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At the same time, the SWOT analysis
highlights several significant weaknesses that
negatively affect professional satisfaction. Key
challenges include low remuneration, with only
8.7% of respondents reporting being fully
satisfied with their salary (Fig. 5), and excessive
workload, largely associated with staff shortages.
These are compounded by limited managerial
support and insufficient recognition of work, as
35.9% of nurses indicated that they do not feel
adequately valued. These factors are directly
linked to an increased risk of professional
burnout, reduced motivation, and intentions to
leave the organization.

Satisfaction with Pay

42,70%

28,20%
20,40%
8,70% l
Strongly Agree Agree Neutral Disagree

Fig. 5. Level of satisfaction with pay

Identified opportunities for improvement
include the expansion of training and professional
development programs, optimization of staff
allocation and work schedules, salary increases,
and the introduction of additional incentives, as
well as the development of team culture through
team-building activities and enhanced internal
communication. These areas represent potential
managerial interventions aimed at increasing
motivation and retaining personnel.

The main threats include the chronic shortage
of nurses, mental and physical exhaustion of staff,
inadequate remuneration, poor communication,
and insufficient attention to the social and
motivational aspects of the work environment [6].
In the long term, these factors may compromise
both the sustainability of human resources and the
guality and safety of healthcare services.

In summary, the quality of the work
environment exerts a significant and multifaceted
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impact on professional satisfaction, motivation,
and the resilience of nursing staff. Deficiencies in
remuneration, workload, and managerial support
emerge as key risk factors for burnout and staff
turnover, regardless of adequate material and
technical resources. These factors directly affect
the sustainable development of healthcare
organizations, as the retention of qualified
personnel, prevention of professional burnout, and
maintenance of high motivation are essential
prerequisites for long-term stability, quality, and
safety of healthcare delivery.

4. Recommendations  and Innovative
Approaches for Improving the Work
Environment and Professional Satisfaction of
Nurses

Based on the findings and analysis, a range of
recommendations and innovative approaches can
be formulated to create a more balanced, safe, and
motivating work environment for nursing staff,
thereby enhancing professional satisfaction and
the sustainability of healthcare organizations.

A primary priority is the optimization of
workload through increasing the number of nurses
and ensuring a more equitable distribution of
shifts. Implementing flexible rotational schedules
and opportunities for shift swaps by mutual
agreement could improve work-life balance,
reduce physical and psychological fatigue, and
enhance staff autonomy [7].

Enhancing compensation policies is also of
critical importance, including the introduction of
additional financial incentives, bonuses, and
social benefits tailored to the workload and
responsibilities of nursing staff. Formal and
informal recognition mechanisms, such as
certificates, letters of appreciation, internal
awards, and symbolic rewards, can strengthen the
sense  of  professional  significance  and
engagement.

Improving managerial support and internal
communication represents another key aspect [8].
Regular team meetings, clear feedback channels,
and the involvement of nurses in organizational
decision-making foster trust, fairness, and team
cohesion. Organizing team-building activities and
joint initiatives can further strengthen collegial
relationships and a positive psychosocial climate.
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The development of professional competencies
through regular training, qualification courses,
and mentorship programs is a crucial tool for
increasing confidence, expertise, and motivation
among staff. Organizing in-house training
sessions and seminars aligned with work
schedules, as well as opportunities for sharing best
practices, can support career advancement and
facilitate the integration of junior staff.

Finally, improving health and safety conditions
through the maintenance of adequate material and
technical resources, provision of personal
protective equipment, and implementation of
programs for the prevention of professional stress
and burnout is essential for the long-term well-
being of nursing personnel [9].

The implementation of these approaches is
expected to create a more balanced and supportive
work environment, thereby enhancing the
professional satisfaction and resilience of nurses
within healthcare institutions.

Factors Influencing Work Environment
on Professional Satisfaction

32)
o " Satisfaction . ",
:-* 5 -v: &'MO“WI“'(!\ ;1'.'

Fig. 6. Influence of the work environment on
professional satisfaction

The analysis ~ encompasses physical,
organizational, and socio-psychological aspects of
the work environment, and the data collected
through the questionnaire survey allow for the
identification of key problem areas as well as
potential opportunities for improvement in
working conditions (Fig. 6).

111. CONCLUSION

The present study examines the impact of the
work environment on the professional satisfaction
of nursing staff, with a focus on factors that either
facilitate or hinder daily professional activities.
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The findings of this study highlight the
multifaceted influence of the work environment
on the professional satisfaction of nursing staff.
While physical working conditions and technical
resources are generally evaluated positively, they
are insufficient on their own to ensure high levels
of overall satisfaction. Critical challenges
identified include excessive workload, inadequate
remuneration, perceived safety concerns, and
limited managerial support. These factors not only
affect motivation and emotional well-being but

also increase the risk of burnout and staff
turnover, consistent with  findings from
international studies on nursing workforce

sustainability.

Conversely, supportive interpersonal
relationships, a cohesive team environment, and
adequate recognition emerge as significant
protective  factors, reinforcing engagement,
resilience, and job satisfaction. The results
underline that intrinsic motivators, such as
professional recognition and opportunities for
development, in combination with favourable
work conditions, are essential for sustaining a
motivated and committed nursing workforce.

The recommendations derived from this study
provide practical and innovative approaches for
improving the work environment. These include
optimizing workload and shift distribution,
implementing flexible scheduling, enhancing
compensation and incentive systems,
strengthening managerial support and
communication, and promoting professional
development through training and mentorship
programs. Implementation of these strategies is
expected to improve both the professional
satisfaction and retention of nursing personnel,
while simultaneously enhancing the quality,
safety, and efficiency of healthcare services.

Importantly, these measures are not only
beneficial for individual nurses but also crucial for
the sustainable development of healthcare
organizations. By fostering a supportive, safe, and
motivating  work  environment, healthcare
institutions can ensure long-term stability,
resilience, and high-quality care delivery, aligning
organizational practices with broader goals of
workforce  sustainability —and  sustainable
healthcare management.
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BEST PRACTICES IN CIRCULAR ECONOMIY IN REGION APULIA,
SOUTH ITALY

HAHN-TOBPHU MPAKTUKHA HA KPhbTOBA HKOHOMHUKA B PETUOH IY.JINA,
IO KHA UTAJIUA

Ilems POMAHOBA, an. ac. 0-p
Xumurxomexuonoeuuen u Memanypeuyer yHugepcumen,
Daxynmem no XUMUYHO U CUCTEMHO UHIICEHEPCNEO
Kameopa ,, Unoicenepna exonocus “

Ipao Cogpus, 6yn. ,, Knumenm Oxpuocku“ 8
email: romanova@uctm.edu

Pestome: Hacmoswuam 00x1a0 umocmpupa cOOpHA KAPMUHA HA UMATUAHCKU DESUOHANeH NPOEeKm C
200uier MYTMUNIUKAYUOHEH eekm 3a npuidzane HA Kpbeo8a ukonomuxa 8 pecuow Ilynua, FOocna
Hmanus. Ilpeocmasena e ungopmayus 3a omaudenu Hati-006pu NPAKMUKY Ha Kpb2osu YCneuwHu Mooeu u
npunodicenuemo um. Cmamusma e cunme3s, Hocew oopasosameneH Xapakmep 3a mpancgep Ha 3HaHus, uoeu
U MEXHON02UU.

Knwuoeu oymu: xpveoea uxonomuxa, 00opu npaxmuxu, Ilynus, exocucmema, Komnanuu

Abstract: This report illustrates a composite picture of an Italian regional project with an annual multiplier
effect for the implementation of a circular economy in the Apulia region, South Italy. Information is
presented on awarded best practices of circular successful models and their implementation. The document
is a synthesis of an educational nature for the transfer of knowledge, ideas and technologies

Keywords: circular economy, good practices, Apulia, ecosystem, companies

I. BBBEAEHUE OKOJIHATa cpejia U penukinpanero. ToBa e JoBeno

Ilenta Ha paspaboTkaTa € Ja IpeAcTaBU IO EKCTPEMHH IIOCJIEAUIA 32 EKOCUCTEMMUTE,
nHpopMaIusa 3a OTJIMYECHU HAW-100pU MPAKTHKH JUBJITOCPOYHH MKOHOMHYECKH TEXKECTH 3a OHU3Heca
HAa KPBrOBU YCHCHIHM MOJECIA W  TIXHOTO W WHAYCTPUWUTE, BUCOKM HUBA HA 3aMBPCSIBAHE U
MPWIOKEHUE B €IWH HUTaauaHcku pernoH. PEC HEYCTOWYMBU Monenu Ha pa3Butue. Kpbrorara
/0T utan. B npeBo Ha Owir. cbkp. [TKW/: [Tynus WKOHOMUKA MpeJijiara aiTepHaTUBU 32 YCTONYMBO
3a Kpbrosara UkoHOMMKA € MPOEKT, U3IIBIHABAH WUKOHOMHYECKO  pa3BUTHE, KaTO  HacbhbpyaBa
oT PernoHanHus cb103 Ha TBPrOBCKUTE KaMapH Ha UHAYCTpuaJiHa UKOHOMHKA, KOATO HE NPOU3BEKIA
[Mynus, IOxna Wranus 3a HacbpyaBaHe Ha OTIaabl W 3aMbpCABAaHC, W Ipeayara
MOJIeNIa Ha KPhroBaTa MKOHOMEKA B pernona. [1] Bb3MOXXHOCTH 34 PEOTKPUBAHE HA UKOHOMMKATA,
[IpoexThT pa3BuBa NEUCTBUATA, NPEABUIACHU B NPaBENKH 1 no-e(eKTHBHA 3
MpoeKTHaTa JuHUA Ha M3paBHutennus ¢GoHJ 3a KOHKYPEHTOCIIOCOOHa, B 10132 Ha Owu3Heca,
pacTe)X Ha pervoHa, oO3arjaBeHa ,,EKOJIOrMYHu uHAycTpuute U MecTHure obmmuoctu. IIKH e
HNOJNUTUKUA - JEHCTBHA 3a HAchbp4yaBaHE Ha IPOCKT, KOMTO  MpEABMXIA  ACHCTBUI  3a
KpbropaTta uKOHOMHKA™. (OCHOBHaTa L€l Ha HAChbpyaBaHE Ha KpbIroBaTa HKOHOMMKA Ype3
MPOCKTa € MKOHOMUYECKHUSIT U YCTOUYUB PACTEK CKCIIEPUMEHTAIHO  00ydeHne, uHopMmanus wu
Ha pEeruoHa, Ype3 HachbpyaBaHEe Ha Kpbrosara WHULMATHUBY 3a IOBUIIABAHE HA OCBEJOMEHOCTTA
HKOHOMUKA. TpaguioHHuTE JINHEWHU OTHOCHO KpbroBarta UKOHOMMUKA. Te3u
WKOHOMUKHM ca OwiM pa3BuBaHH 0Oe3 orjen Ha WHUIMATABA IIOMaraT Ha MNOPCAIPpUCMAYUTC H

6uzHeca Ja CC€ BB3II0J3BAT OT BB3MOXKHOCTHUTEC,
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TIpeyIaraHdl OT KOHICTITNATA, W Ja WHTETPHPAT
KpbroBaTa HWKOHOMHKAa B pa3pabOTBAaHETO Ha
PErHOHANTHU U HAIIMOHATHU MOJTUTHKH.

I1. OCHOBEH TEKCT
1. Haii-no6pu npakTuku B peruoH Ilynus

B mHacrosimara ce pasriaexxgar Habop OT
KOMITAaHWH, OTJIMYWIN Ce KaTo H3IbJIHsBaIy /
MPENCTaBAIIM HaW-T00pU TPAKTHKU , KOUTO ca
OWJIM TIPU3HATH 32 KPBI'OBH ,,MOACIN " OT BOJCITH
WTAIMAHCKU CIHICAHUS B CEKTOPA.

OnucanuTte NMPOEKTH M MPaKTUKHCA MPUMEPU
3a KOMIIAHHH, KOUTO Ca TOCTUTHAIH MO-TOJIsIMa

KOHKYPEHTOCHOCOOHOCT, upe3 BbBEXJaHEe Ha
NPUHIUIIMTE Ha KpPbroBaTa MKOHOMHKA U
TEXHOJIOTUYHHU MHOBAaLUU B CBOUTE
IPOU3BOACTBEHU  mpouecu. Bcuukum — Te3u
KOMIIaHUM  paboTsAT 32  HaMajsiBaHE  Ha

OTIAJbIIUTE U YBEIIMYaBAHE HA M3IOJ3BAHETO Ha
PEIUKIMpaHu MaTepuaiu. PasnpocTpaneHrero Ha
OIUTA U PE3YNTATUTE, MOCTUTHATH OT KOMITAHHH,
ONpE/CICHH KaTo ,,Hal-100pu MpaKTHKU® B
CeKTOpa, Ce€ NpeBphIla BHB BB3MOXKHOCT 32
HachpuaBaHe Ha KOMIIAHWH, KOUTO BCE OIIE HE ca
3al03HaTH C BBH3MOXKHOCTUTE 3a pa3BUTHE,
nmpe/yilaraHd OT KPbroBaTa WKOHOMHKA, J1a Ce
00pa3oBar U Jia MOBHUIIAT YMEHHSITA CH.
Wnentudunmpanero Ha Hall-moOpwuTe
MPAKTUKU TIO3BOJISBA Ja U3MEpBaMe MPOIYKTHUTE,
PECIEKTUBHO YCIYyTUTe Ha KOMIIAHUUTE U Ja
uaeHTHGUIUpaMe (akTopu 3a yCheX, KOUTO
JIpYrd KOMIIAHMM MOTaT Ja YCBOSAT, 3a Ja
MoJIOOPAT U pa3BuAT OuM3Heca cu. M3mon3Banu ca
OCHOBHH UTAIHAHCKU HM3TOYHHIIN, 3a
uaeHTU(GUIIMpaHe Ha HaH-ITOOPUTE MPAKTHKU B

KpbroBaTa NKOHOMHKA Ha PEruoOH Hy.]'II/IﬂZ

2. Tombr ,100 wucTOpHMH 3a WUTaJIMAHCKAa
KPbroBa NKOHOMHKA“.
Or 2015 1. wmacam donmamms Symbola

nonynspusupa ,,Ilpousseneno B HUramua®, upes
U3CIeBaHNs, CHbOUTHA M NPOEKTH, (POKYCHpaHU
BBPXY MHOBAIMUTE, PA3BUTHUETO U YCTOWIHBOCTTA
Ha 3ama3eHara Mapka. [2] TombT, myOIuKyBaH OT
¢doumanus Symbola B cerpymamuectso ¢ ENEL,
npencrass 100 kommanuu, padoremu B Utamust B
CHOTBETCTBHE C NPHHLUUINTE HAa WHOBALMUTE U
ycToMunBocTTa. BCHukuM Te ca mnpumepu 3a
KOMITaHWHM, KOWTO Ca BBBEIM NPUHLUIHNTE Ha

KpbroBaTa MKOHOMHKA B CBOUTC ITPONU3BOJCTBCHU
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mporiecd. Te w3Moa3BaT BTOPUYHU CYPOBUHH,
KOWTO TIpeNy TOBa ca OWJIM OTMAIbIH 33 JIPYTH
KoMIaHuu. ToBa € CB3Jall0 CHHEPTHU MEXKIY
Pa3IMYHUTE BEPHUTH 32 JOCTABKU H € BIIbXHOBHIIO
KOMIIaHUUTE Ja  pa3paboTBaT WHOBATHBHU
peueHust 3a ycroiuuBocT. IIpe3 2018 r. ToMbT
croupa 100-Te HHUIIMATHBY, pa3aeisaiku Ty Ha 11
cextopa: Obnekno u akcecoapu (15 kommaHum);
XpaHUTENHO-BKYCOBA

KOMIIaHuM); Mebenn u

MTPOMHMIIIIICHOCT 4

crpoutenctso (15
KoMmnaHu#); [IpouM3BOACTBO H  NPOMHUIIICHU
poAayKTH (6 KOMIaHuu); XapTHs U OMaKOBKH (2
(dapMarieBTH4HA

KOMIaHuM); XHUMHYEecKa W

npoMunieHocT (2 kommanuun); JuzadH U
m3cnenanns (13 kommammm); Emextponmka (2
komnanun); HoBu wmatepuanu (6 KOMITaHUM);
[Mnarpopmu (25 xommanum);, Wndopmarus wu

oOy4eHue (4 KOMIIaHUH).

3. Trenoverde / Ha 6bJr. "3ejeHusT BiaaK''/
WNuunuatuBata ce moakpens ot Legambiente.
Trenoverde e wnmnmaTwBa Ha Legambiente,
UTAJIMAHCKA acoIMallys 3a Ola3BaHe Ha OKOJIHATA
cpena. Legambiente npemocrass mHpopmarus 3a
eKOJIOTHYHOTO  3JpaBe, 3a Ja  [OBHIIH
OCBEJIOMEHOCTTA CPEJl OTJAEIHM JIUIA, KOMIIAHUU
M TOJMTHYECKA HWHCTUTYIMH, 32 JIa ydacTBaT B
npomsiara. [IpoekTsT Trenoverde uma 3a men jaa
HACHhPYM YCTOMYMBOCTTA CPEJ TPaXKIAHUTE, Ype3
(GU3MYECKO TBTYBaHE C HIKOJIKO CIIHPKA B
utanuancku rpagose. [3] BiaksT e nomMakuH Ha
moBe4ye OT CTO ONHWTAa HA OpraHH3aIuH,
acollMalii, CTapTUpAlld KOMIIAHUM M OW3HECH,
Haii-

KOWTO Ha Oopga My

WHOBAaTUBHUTE UAEH 3a ycTouuumBocT. OHIaNH

HPEACTABAT

HHaT(bOpMa Ha HWHHUIMAaTHBATa BKJIIOYBA BCHUYKH
KOMIIaHUH, HNPEACTaBAIIIA CBOUTC IIPOCKTHU 3a
HaMaJIsIBAHC Ha OTHAABUHUTC U Pa3MPOCTPAHCHUC
Ha BTOpHUYHU CYPOBHMHH MW BCHUYKH CIIMPKH 3a
KauyBaHC Ha 60p)la n CJIIN3aHC.

4. ATac Ha KPbroBaTa HKOHOMMKA.

Wranmuanckusr aTiac Ha KpBroBata
HKOHOMHUKaA ¢ ye0 1uratdopma, KoATo oOeamHsIBa
WTANIHAHCKUS  OW3HEC  ONWT, BKIIFOYUTEITHO

acolWanyy,  TpWIaramy  NPUHIUIATE  Ha
Kpbroeara uMKoHOMHKa. [4] ToBa € MHCTpyMEHT,
KOWTO MpENpHUATHATa MOTaT Jia U3I0JI3BaT, 3a J1a
ce CBBP3BAT C JIPYTd KOMITAHHH W Jia TIOBUIABAT

CBOsATa BHAUMOCT. Toihi ¢ m HHCTPYMCHT 3a
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TpOXJAaHH W TOTPEeOHWTENH, KOWTO MOraT Ja
mperiexaar npoduiaIn Ha KOMIIAHUHM Oe3IIaTHO.
[Tnardopmara ce akTyanusupa HEIIPEKbCHATO.

5. "HTanus Ha peUUKJIMPaHeTO"

ITo cpmiecTBO MpeAcCTaBisiBa AOKJIA] OTHOCHO
CeKTOpa  Ha  OTMAIBIHTE,
donpanusTa 32 YCTOWYMBO  pa3BUTHE U
opragmsanmsara UNICIRCULAR. [5] Bss
¢doHganuATa 3a YCTOMYMBO pa3BUTHE UICHYBAT

N3TrOTBCH oT

noseye ot 100 koMmaHuu, acOUMALUU U KCIEPTH
[0 YCTOMYMBOCT, KOWUTO LEIAT Ja HachpyaT
pPa3BUTHETO Ha 3€JieHaTa MKOHOMHKa B MTamus.
@oHanuATa HaChpyaBa KyJITypaTa U MpaKTHKaTa
Ha YCTOMYMBO PAa3BUTUE YpE3 HU3CIEABAHUA,
cpemd W nyOJaMKaluMM, KakTo M 4pe3
uaeHTH(UIMpaHe W pa3npoCTpaHEHHE Ha Hai-
NoOpH MPaKTUKU 33 YCTOWYMBOCT. JloKmamabT Ha
¢donmamuata 3a 2024r. TpencTaBs CIETHUTE
VHULMATUBH B CIEOHUTE ceKTopu: Peuuknupane
Ha OINAKOBKH, pEIUKINpaHEe Ha IUIaCTMACH,
PELUKIMpaHE Ha KaydyK, pELUUKIUPAHE Ha
CIIEKTPUYECKO M  EJIEKTPOHHO  00OpyiBaHE,
pEeLUKINpaHe Ha OPTAaHUYHH OTHAJBIH U YTaHKH,
pEeIMKIIMpaHe Ha M3IIE3TU OT yrnmoTpebda MpeBO3HU
CpPeICTBa, pEHUKINpaHe Ha CTPOUTEIHH U
pa3pylIUTEIHU  arperatd, peUUKIUpaHe Ha
M3MOJ3BAaHO MACIO, PEIUKINPAHe HAa PACTUTEITHO
MacJi0 ¥ KUBOTUHCKH Ma3HUHH, PEIUKINpPaHE Ha
TEKCTWJ, PELUUKIMpPAHE Ha MEJIeHU MU JaMCKU
MIPEBPBH3KH.

I11. BAKJIFOYEHUE
B mHacrosmiara paGota ca mpencTaBeHH
MIPOMEHH B TEXHOJIOTHHTE, KOUTO BEYE Ca B XOI U
MOKa3Ba KOJIKO T0-B3aUMOCBBP3aHU Ca BEPHUTHUTE
3a JIOCTaBKHU 32 OOMEH Ha MaTepUaIA M CHEPTHS.
IIponec, koiTO IIe HampaBH cUCTEMaTa IIO-
YCTOMUMBA KaTO IIUI0 U CHIIEBPEMEHHO I
HalpaBd KOMIIAHWHTE TO-KOHKYPEHTOCIIOCOOHH!
Ha nasapa. M3BoauTe OT U3ClIeJBAHETO MOKAa3BaT,
4ye KphroBara HMKOHOMHFKA M3UCKBA ISJIOCTHA
MpoOMsHA B MHCJIECHETO OT ,,B3€MU-TIPOU3BEIH-
U3XBBPIU KbM ycToMuuBOCT. BcernenctBue Ha
TOBa MIPOU3THYIAT MIOJI3H 3a OM3HEcCa,
MOTpeOUTENNTE W OKOJHATa Cpelna, KakKTo
Y IPUOPUTETA HA MHOBAIIMUTE U TApTHHOPCTBATA.
OCHOBHUTE TPETIOPHKH OT H3CICABAHETO
ca 3a MOBHIIIABAHE Ha eKCIIepTH3aTa,
nHpOopMuUpaHE Ha TOTPEOUTENHTE, TbPKABHU

Volume 3/2025 * Toa XV Homep 3/2025

CTUMYJIH, Pa3BUTHE Ha 3€JICHH TEXHOJOTUHU H
BBbBEXKaHE HA CTAHIAPTH, KATO BCUYKO TOBA LIEIH
W3TPKIAHEe Ha HEYTpalHa CHOPSMO  KJIMMaTa
uKkoHoMmuKka 70 2050 r., KakTo € 3aJIOKEHO OT
EC. Ilpexonbt ¢ HenzOexeH: JIMHEHHUAT MOsIeN €
HEYCTOMYMB, a KpbhroBaTa WKOHOMHUKA Tpejyiara
pellleHHe 3a OrpaHMYaBaHE Ha OTHAABLUTE,
MOBUINIABAHE HA KOHKYPEHTOCIOCOOHOCTTAa U
3aBHCUMOCTTa OT CYPOBHHH.

WHoBanuure ca KIIOYOBU 3a KPBIOBHSA
MPeXoJ1 4Upe3 pa3paboTBAaHETO HA HOBU MPOIYKTH,
YCIyrH W OW3HEC MOJEIH. YCHNEXbT 3aBHCU OT
TACHOTO CHTPYJHHUYECTBO MEXKIy Ou3Heca,
MPABUTEIICTBATA, HAYKATa U TIOTPEOUTEITUTE.

H3xazeam cneyuannu 61a200apHoCcmu Kbm
npoexm ,, BiOrgaMCT* (buoakxmueru opeanuyHu
U HeOP2aHUYHU A8aAH2APOHU MAMEPUATU U YUCTU
mexnonoauut), JJoeoeop Ne: BG-RRP-2.004-0002-

CO01, no xotimo umax 6b3MOACHOCMMA KAMO
uzcnedosamen 0a NOCems YHUBEPCUmMemu,
yenmpose 3a mexHono2uyen mparcgep u busnec
opeanuzayuu 6 pecuon Ilynus u cvbepa 3Hanus u
0OMeHs1 onum.

IIpuaoxenne 1
Tabn.1. TlerHagecer Haii-noOpW MPAKTUKU B
peruoH Ilynus, FOxxna Utanus

Nme nHa xommanus: ASECO
I'pan: Mapuna mu Jlxuao3a (TapanTo)

1 CexkTop: OpraHuyHu OTHAIBIH
HNnoBanmm:
U3zcnensanus B 00JIaCTTa HA OTOJI30TBOPSBAHETO
Ha OpPraHWYHH W OWOpa3rPaJUMU MaTepHAIH.
[o-cnienmanHo, TS € ch3gana aBTOMATH3HpaHA
cucteMa 3a TNPUHYIUTETHO acpupaHe Ha
KOMIIOCTa 10 BpeMe Ha  (a3zara Ha
OMOOKHCJICHHE, MHUHUMH3HPANKH EMUCHHTE Ha
ra30Be M Pa3xOJUTe 38 CHEPIHsL.
Nme na xomnanuss: CORGOM
I'pan: Koparo / bapu/

; Cexrop: IIponaxou Ha rymu
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HNuoBanuu:
Crbupane, ONOI30TBOPSABAHE W PEIUKINPAHE HA
M3I0JI3BAHHU TYMH.

Nme na xomnauus: CORVASCE
I'pan: bapnera

Cekrop: Mebenu u Au3aiiH

HMNuoBanuu:

Komnanwusta npomsBexaa Medenn, KOHTEHHEpH,
JWCIUIEN W 003aBeX/aHe 332 ThPTrOBCKU MaHAUPH
U MarasuH{, M3MOJ3BalKM  pEeLUKIMPaHU
KapTOHEHU JIUCTOBE.

Nuosanuu:

WHoBammoneH maTeHT 3a ,,MOIyneH eKoOJoK*,
n3paboTeH OT cllama, TJIIMHA W XUAPABINYIHA Bap.
Toil ocurypsiBa 30paBOCIOBHM M JOCTBIIHU
JKAJININA, KAKTO U

OoCHTYpsiBA BHCOKM HHBa Ha
3BYKOU30JIaIIHS.

TOIIIIO- u

Hme na xommanus: TEOREMA
I'pan AxBaBuBa nene @onTH / bapu/

CekTop: EKOJIOTHYHM yCIIyTH

HNuoBauuu:

KoMnaHnwusTa e chb3Jaa MalliHA 33 TPETHPaHe U
OIOJI30TBOPSIBAHE HA TBBHPIH OUTOBH OTIIAIBLH
OT pa3zeNHo chOupaHe

Nwme Ha kommanns: REVI
I'pan: bumenue, (bapnera-Anapus-Tpann)

CeKTOp: P €cTaBpalysd U Bb3CTAHOBSABAHEC

%03 (0):T:000%07

NHoBanmonen BeJIOCUIIEICH MIPOEKT B
CHTPYJIHHUYECTBO C APYTY OpraHU3aliy 3a
Ch3/laBaHE Ha [JEWCTBUS, KOUTO TI€HEpHUpar
TIOJIOXKUTETHA €(PEKTH 32 Olla3BaHe Ha

OKOJIHATa cpeja.

Hme Ha KOMITaHUS: 3330/:[ 3a MnatjiaajyKaHu

I'pan: [omuasiHO a Mape/ bapu/

CexTtop: buomnactmacu

HNuosanmu:

[TateHT 3a ch37aBaHETO HA KOBMETUYEH KPEM U
MMaTeHT 3a

CBH3JIaBaHETO Ha JIMCTOBE 3a CEJICKOTO
CTOIAHCTBO U OIAKOBbUHATA UHIYCTPUSL.

10

Nme Ha komnanusi: FINSEA
I'pax: Maptura @panka /Tapanto/

Cekrop: Exonornynu yciayru

Nuosaruu:

Harpana 3a wHOBanuu 3a WHUIMATHBH, KOUTO
rmomaraT Ha KOMIIAHUUTE J1a pacTaT | Jia ce
MHTEPHAIMOHAIN3HUPAT.

Wwme na xommanus: Sfregola

I'pan: bapnera

CexTop: Onosn30TBOPSIBAHE M PELMKINPAHE

WNuoBanmu:

ITatenT 3a TOpOA 32 OTMATBITN C MUKPOUHIT
BBTPE, KOHTO MO3BOJISIBA MPOCIICIIBAHETO HA
OTHaaAbIUTEC, JOKATO JOCTUTHAT 0 3aBOAUTE, U
MATeHT 3a TopOa ¢ 6apKo, KONTO MO3BOIIsABA
MPOCIIeISIBaHEe HA OTHAABIUTE

Mme na xommanug: Innovaction
I'pan:Jleue

Cekrop: OxonHa cpefia ¥ COLUAIIHU YCIYTH

11

Hwme va xommanus: FIUSIS

I'panx: Kanumepa / Jlede /

Cextop: EHepreTuka

Nuosarnu:

ToBa e mppBaTa MHUKpOTEHEpaTOpPHA ICHTpaa,
3axpaHBaHa OT MJIaja

J'bpBECHHA OT pe3uTOa Ha Maciwau B LleHTpanHa
u IOxua Uranus.

WNuoBanmu:

WNuoBanmonen mateHT 3a ,Ecofesta Puglia®,
I0OPOBOJICH CePTH(UKAT, KOUTO

rapaHTUpa YCTOWYWMBOCTTA HA IUIAHUPAHETO |
MPOBEKIAHETO HA

MEKYHAPOIHU CHOUTHUS

Wwme na kommanust: Prespallia
I'pan: Monynso / bapu/
Cekrop: CTpouTeIHH MaTepUaIIH

12

Hwme na xommanus: RICILARIO

I'pan: Maptuna @panka / Taparro/

CekTop: YrpaBieHHe Ha OTIAIBIUTE U
€KOJIOTUYHH YCIYyTH

HUnosanmu:

[IpunoxxeHnero mpenocTaBs TMOJKpena Ha
OOIIMHYU ¥ KOMIIAHUY NP ChOUPAHETO Ha
IPajJCKd OTHAAbLIM W YCIYTH 3a EKOJOTMYHA
xurueHa. CpI10 Taka momMara Ha

TpOXIAHUTE Ja HAMAaIAT MPOU3BOACTBOTO Ha
OTIIaIbIIH.
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Mme na xommnanus: BIOFABER

I'pax: Me3zanwne/ bpuramsu/

Cekrop: bnomarepnamm

HNuoBanuu:

KommnanwusTa n3nomissa oTHagboi OT
XPaHHUTEIHO-BKyCOBaTa MPOMHIIIICHOCT 3a
ynoTtpe6a B MOJHHS, AU3aWHEPCKUS, MEOCITHUS,
OMOMENIIMHCKIS ¥ KO3METHYHUS CEKTOPH.

14

me Ha KoMIIaHUSA:
MAJRA MODA MAGLIERIE

I'pan: Kacano mene Mypmxe /Bapu/

Cekrop: Mopa 1 061eKIo

Nuosanuu:

Kommanusita U3I10J13Ba OTMABIU oT
XPaHHUTETHO-BKYCOBAaTa MPOMHIIJICHOCT 32
ynoTpeda B MOJHHUS, AU3aAWHEPCKUsS, MEOCITHUS,
OMOMETUITMHCKAS U KO3METHYHHUS CEKTOPH.

15

Hme na xommanus: APS FARINA 080
I'pan: bapu

CekTtop: ConraniHo 06pa3zoBaHue

HNuosanmu:

Acomnmanusita neiictsa B rpan bapu, kato
npezJiara JeiCTBUS U

MHULMATHBH 32 COLMAIIHA HHOBAILIMU IO BBIIPOCa
32 XpaHUTEJIHNUTE

Pa3XUILEHUsI.
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HN3TouHMIM:

[1] https://www.fg.camcom.it/aziende-speciali

[2] https://symbola.net/ricerca/100-italian-
circular-economy-
stories/?gad_source=1&gad_campaignid=2133383999
2&gbraid=0AAAAA9ICXUXi8jX__ yuc57nrYAOVSGq
DP1&gclid=CjwKCAiAmePKBhAfEiwAU3K03BjZK
et-
SnQhfra2ETYeX1eRqCWuxkOKESXpU7QuL5fol2T
W7B7FzhoCFIwQAvVD_BwE

[3] https://it.wikipedia.org/wiki/Treno_Verde

[4] https://economiacircolare.com/atlante/

[5]

https://www.fondazionesvilupposostenibile.org/it
alia-del-riciclo-2021/
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