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Abstract

In recent years, the medical community has been grappling with a pressing issue: the rise of
antibiotic resistance in pathogenic microorganisms. This trend has made treating infectious
diseases increasingly challenging, as the efficacy of many antibiotics has been compromised.
This retrospective study examined 10,149 urine samples collected from Romanian patients
residing in the northern mountainous area of the Eastern Carpathians in 2021-2022.
Pathogenic bacteria were identified in 2420 (23.84%) urine cultures. Escherichia coli was
preponderant (74.20+2.35%), followed by Klebsiella sp. and Enterococcus sp (7.50+2.25% and
6.55%3.20%), Proteus sp, Pseudomonas aeruginosa and Staphylococcus aureus (2.42%, 2.18%,
and 2.06%). The susceptibility of E. coli to antibiotics decreases in the order: Nitrofurantoin,
Aminoglycosides (Gentamicin and Amikacin) and Cephalosporins gen III (Cefotaxime,
Ceftriaxone), Fluoroquinolones (Ciprofloxacin and Levofloxacin), Fosfomycin, Amoxicillin&
Clavulanic acid, Ampicillin, and Amoxicillin. Klebsiella sp. are significantly sensitive to
Aminoglycosides, Amoxicillin&Clavulanic acid, Cephalosporins, and Fluoroquinolones.
Enterococcus sp has a remarkable susceptibility to Ampicillin, Amoxicillin, and Nitrofurantoin;
Proteus sp to Amoxicillin&Clavulanic acid and Cephalosporins and P. aeruginosa to
Piperacillin&Tazobactam, Amikacin, Ceftazidime, and Imipenem. S. aureus was identified in a
few urine bacterial cultures, so the study was performed on methicillin-sensitive (MSSA) and
methicillin-resistant (MRSA) strains.

Our study's findings have significant applications in UTI treatment strategy. E. coli, the most
frequent pathogen of urinary tract infections, can be effectively targeted with Fluoroquinolones
as the primary antibiotic therapy choice. This is particularly reassuring given the resistance
levels of E. coli to Fluoroquinolones, significantly below the national average of approximately
29.1%. The second line-antibiotics, including Aminoglycosides (Gentamicin, Amikacin), Beta-
lactams (Amoxicillin&Clavulanic acid, Cephalosporins), and Nitrofurantoin, also revealed high
inhibitory potential against E. coli and could be considered effective treatment options in
urinary tract infections caused by this Gram-negative pathogen, offering hope for effective
treatment strategies.

Keywords: Urinary tract infections, pathogenic bacteria, urine bacterial culture, antibiotics,
susceptibility, mountain region
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INTRODUCTION

Urinary tract infections (UTIs) are the most common infections worldwide that can
appreciably decrease the patient's quality of life and become a considerable clinical and
economic burden (Yang et al. 2022). UTIs pose a threat to public health in both community
and hospital settings. They are the most frequent outpatient infections, and around 50% of
adult women have more than one UTI in their lifetime. Generally, more than 10% of
patients are diagnosed with healthcare-associated UTIs worldwide (Medina and Castillo-
Pino, 2019). Their etiology is heterogeneous, clinical manifestations are various, and
disease levels range from simple (urethritis and cystitis) to severe (pyelonephritis
bacteremia and septic shock) (Oztiirk and Murt, 2020). Furthermore, the pathogenic
microorganisms of UTI are various, with significant changes by years and differences by
countries or regions (Mathur et al. 2020). Numerous virulence factors and multi-drug-
resistant (MDR) pathogens make UTI management more difficult and increase the rate of
complications (Silva et al. 2021). Despite the advances in their diagnosis and management,
UTIs are still related to high incidence and mortality rates, especially in older people
(Godbole, Cerruto and Chavada, 2020). The risk of recurrent urinary tract infections
increases in pregnancy (Niticd et al. 2021; Werter et al. 2022), diabetes mellitus, heart
failure, hypertension, cancer, chronic kidney disease, renal transplant, prostate disorders,
mental health diseases, and immunosuppressive medication for other comorbidities
(Laudisio et al. 2015). Gram-negative uropathogens are predominant bacteria (Behzadi et
al. 2020). E. coli are the most prevalent strains causing UTIs, responsible for about 80% of
uncomplicated UTIs and over 90% of community and nosocomial infections. E coli is freely
attached to the urinary tract epithelium; the attachment could be reversible or biofilm-
forming, leading to infection (Chakraborty and Shuvo, 2023). Females have the highest
prevalence of urinary tract infections caused by E. coli. Dogs (Damborg et al. 2023), pigs,
and poultry, as well as meat products and eggs (Mellata et al. 2018) can be sources of
extended-spectrum {-lactamase (ESBL)-producing E. coli strains causing recurrent and
complicated urinary tract infections in human household contacts (Nadimpalli et al. 2019).
Gram-negative Foodborne Pathogens such as Proteus sp. Klebsiella sp., and Pseudomonas
sp. and Gram-positive ones (Staphylococcus sp. and Enterococcus sp.), from various meat
and dairy products (Jaimee and Halami, 2016; Lee et al. 2017; Mokhtari et al. 2023;
Sheikhrezaee et al. 2022) and poultry farms (Mazyed and Al Atya, 2023), are, generally,
multidrug-resistant and induce recurrently UTIs with severe complications (Aijaz Shah et
al. 2015; Alvarez-Artero et al. 2021; Armbruster et al. 2017; Braczkowska et al. 2020;
Caneiras et al. 2019; Chen et al. 2012; Ekkelenkamp et al. 2007; Grillo et al. 2020; Jaimee
and Halami, 2016; Khalil et al. 2022; Lee et al. 2017; Mahmoud et al. 2013; Muder et al.
2006; Sanches et al. 2023; Selim et al. 2022; Temogin et al. 2023; Waad M. Raoof and A.L.
Shameran M. Tawfiq, 2023). Many studies periodically analyze the urine bacterial cultures
in UTI patients from various healthcare units to assess the prevalence of uropathogens and
their susceptibility to conventional antibiotics. Therefore, the present work aims to
investigate the main bacteria responsible for urine tract infections and their response to
various antibacterial drugs in Romanian patients from the northern mountainous region of
the Eastern Carpathians.
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MATERIALS AND RESEARCH METHOD

A retrospective cross-sectional study was performed using data collected from
Romanian patients residing in the northern mountainous area of the Eastern Carpathians
in 2021-2022. Data from 10,149 urine bacterial cultures were obtained from the Vatra
Dornei Municipal Hospital electronic database and Dorna Medical Clinical Laboratory
records. Uropathogens were identified in only 2420 (23.84%) samples, and their
antimicrobial susceptibility profiles were analyzed. This study was performed according to
Individual Data Protection regulations without recording names, email addresses, or other
sensitive personal data. Only the corresponding results from urine bacterial culture
analysis were accessed and recorded. Bacterial susceptibility to conventional antibiotic
drugs was investigated using representatives of different structural classes of conventional
antibacterials currently used for UTI treatments (beta-lactams (penicillins and
cephalosporins) and combinations, aminoglycosides, fluoroquinolones, nitrofurantoin,
sulfamethoxazole&trimethoprim, tetracyclines).

Statistical analysis was performed with XLSTAT Life Sciences v.2024.3.0 (Addinsoft,
Lumivero, USA); p<0,05 indicates statistically significant differences, calculated using
ANOVA single factor from Microsoft 365 Excel v.2024 (Microsoft Corporation,
Albuquerque, New Mexico, USA). The results are expressed in percentages (%) as a mean
between minimal and maximal values * SD.

RESULTS

a. Bacterial Species’ Identification

The results are displayed in Figure 1.
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Fig. 1. The main uropathogens identified in urine bacterial cultures
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Figure 1 shows that E. coli was the most common bacterial strain identified on the
culture media (74.20+2.35%). Klebsiella sp. and Enterococcus sp. also showed closed
prevalence values (7.50+2.25% vs. 6.55%£3.20%, p>0.05). Similar percentages were
recorded for 3 bacteria (Proteus sp. P. aeruginosa, and S. aureus, 2.42%, 2.18% and
2.06%). The other 7.26% represents other uropathogens with minimal incidence
(Enterobacter cloacae, Streptococcus beta-hemolytic group B, Morganella morgani,
Acinetobacter sp., Corynebacterium sp., and Candida glabrata).

b. Investigation of the Bacterial Susceptibility to Antibiotic Drugs

The results are displayed in Figure 2.

As Figure 2a) illustrates, the highest E. coli susceptibility was recorded to
Nitrofurantoin (95.54+4.46%), Aminoglycosides (Gentamycin and Amikacin, 92.09+2.09%
and 89.14+10.86%) and Cephalosporins of the third generation (Cefotaxime and
Ceftriaxone, 90.09+3.11% and 86.52+3.47%).

Figure 2a) also shows that Cefuroxime (the second-generation cephalosporin)
inhibited E. coli strains growing at 17.53+2.04%), revealing the lowest antibacterial effect,
significantly different (p<0.05) than all antibiotics tested. From beta-lactams,
Amoxicilin&Clavulanic acid had the strongest inhibitory activity against E. coli
(83.11+3.45%). At the same time, Amoxicillin and Ampicillin recorded considerably reduced
(p<0.05) antibacterial activity (51.41+2.01% and 50.32+7.31%) Finally, Fluoroquinolones
(Levofloxacin and Ciprofloxacin), Fosfomycin, and Sulfamethoxazole&Trimethoprim display
similar moderate antibacterial activity against E. coli (between 73.61+4.36% and
77.36%3.73%, p<0.05).
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Fig. 2. The susceptibility to conventional antibiotics of main uropathogens identified
in urine bacterial cultures : a) E coli, b) Klebsiella sp., c) Enterococcus sp., d) Proteus sp.,
e) P. aeruginosa, f) S. aureus

Aminoglycosides are also very effective against Klebsiella sp., as Figure 2b) illustrates
(95,24+4,76% and 83.88+7.69%, p>0.05). Amoxicillin&Clavulanic acid, Generation 3
Cephalosporins, and Sulfamethoxazole&Trimethoprim have similar inhibitory effects in
the range 68.47+11.33%—76.33+7.33%, p>0.05). Fluoroquinolones and Second
Generation-Cephalosporins  show  similar moderate-low antibacterial activity
(56.50+£13.64%—46-54+26.54%, p>0.05), and Ampicillin and Amoxicillin displayed the
lowest inhibition of Klebsiella sp. strains growing (around 22%), significantly different
from the previous ones (p<0.05).

Enterococcus sp. is highly susceptible to b-lactams (Ampicillin, Amoxicillin),
Nitrofurantoin, Gentamycin, and Vancomycin with no significant differences (93.90+6.10%
—76,63+9.96%, p>0.05). It also shows the lowest susceptibility to Tetracycline
(21.00£4.00%, Figure 2c)).

Proteus sp. displays the highest susceptibility to two beta-lactams
(Amoxicillin&Clavulanic acid and Cefotaxim (98.15+1.86% and 97.37+2.64%), and a
moderate to low sensibility to other antibiotics (75 —36%). Fluoroquinolones record the

12
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lowest inhibitory activity against Proteus sp. (Figure 2d)). The same observation is
available for P. aeruginosa (Figure 2e)). Moreover, due to the P. aeruginosa MDR, other
rarely used antibiotics are tested to increase the antibacterial efficacy against this Gram-
negative bacterium (Piperacillin&Tazobactam, Piperacillin, Carbapenems).

Figure 2f) shows that S. aureus is significantly susceptible to Nitrofurantoin,
Aminoglycosides, and Fluoroquinolones (98.21+1.79%—80.00+25.00%) and is
moderately susceptible to Sulfamethoxazole&Trimethoprim, Tetracycline and Oxacilin
(75.00+25.00% —57.50£7.50%).

DISCUSSION

Our study results are similar to those obtained by other authors; the most recent
studies report the same main uropathogens (Mancuso et al. 2023; Mares et al. 2024;
Pothoven, 2023; Sihra et al. 2022).

Fluoroquinolones and Gentamycin antibacterial activity were tested on all uropathogens
(Figure 3a)). E. coli and S. aureus are the most susceptible bacteria to Ciprofloxacin and
Levofloxacin, which could be considered first-line antibiotics for corresponding UTI treatment.
The other uropathogens recorded a moderate susceptibility. Gentamycin is highly active
against Gram-positive bacteria (S. aureus and Enterococcus sp.). Of Gram-negative ones, E. coli
and Klebsiella sp. have shown substantial susceptibility. Gentamycin has moderate to low
inhibitory effects on Proteus sp. and P. aeruginosa (Figure 3a)).

Fluoroquinolones and Aminoglycosides were tested on all Gram-negative
uropathogens (Figure 3b)). E. coli recorded the strongest sensitivity to both classes of
antibiotics, while Proteus sp. and P. aeruginosa had the lowest one. Amikacin exhibited the
most significant inhibitory effects on all Gram-negative bacteria, and their susceptibility
decreased in the following order: Klebsiella sp., E. coli, P. aeruginosa, and Proteus sp. As an
overview, Figure 3b) shows that Aminoglycosides are more effective in Gram-negative
bacteria-induced UTI treatment than Fluoroquinolones.
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Fig. 3. Comparison of the bacterial strains susceptibility to the same conventional antibiotics:
a) Comparative susceptibility of Gram-positive and Gram-negative bacteria to Fluoroquinolones
and Gentamicin b) Comparative inhibitory activity of Fluoroquinolones and Aminoglycosides
against Gram-negative bacteria; c) Enterobacterales susceptibility to inhibitory activity of
Aminoglycosides, beta-lactams, Fluoroquinolones and Sulfamethoxazole&Trimethoprim;
Gram-positive bacteria susceptibility to different antibiotics
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The susceptibility of the main 3 Gram-negative uropathogens (E. coli, Klebsiella sp.,
and Proteus sp.) was concomitantly investigated with 11 different antibiotics (Figure 3c)).
Data recorded in Figure 3c) shows that Proteus sp. is highly sensitive to
Amoxicillin&Clavulanic acid, and Cefotaxime (>95%) and moderately susceptible to
Amikacin, Ceftriaxone, and Gentamycin (75-66%). Both Aminoglycosides were
considerably effective against Klebsiella sp. (95 and 84%), while Amoxicillin&Clavulanic
acid, Sulfamethoxazole&Trimethoprim, Ceftriaxone, and Cefuroxime moderately inhibited
bacterial strain growth. Against E coli, 5 antibiotics had a strong inhibitory activity
(Aminoglycosides, Cephalosporins of the third generation, and Amoxicillin&Clavulanic
acid, 92-83%), while other 3 ones (Sulfamethoxazole&Trimethoprim, and
Fluoroquinolones) evidenced moderate antibacterial activity (76-74%).

The antibacterial efficacy of six antibiotics (Nitrofurantoin, Gentamycin,
Fluoroquinolones, Sulfamethoxazole&Trimethoprim, and Tetracycline) was investigated
concomitantly against both Gram-positive bacteria (Figure 3c)). Data recorded in Figure
3c) evidenced that S. aureus is more sensitive to all antibiotics tested than Enterococcus sp.,
and Nitrofurantoin and Gentamycin have the strongest inhibitory potential on both Gram-
positive bacteria.

CONCLUSION

Our study reveals that E. coli is the most common pathogenic bacterium in urinary
tract infections, followed too far by Klebsiella sp., Enterococcus sp., Proteus sp., P.
aeruginosa, and S. aureus. The results show that Romanian UTI patients from northern
mountainous region of the Eastern Carpathians favorably respond to treatment with
common antibiotics. The first-line antibiotic therapy for E. coli-induced UTI involves
Fluoroquinolones; the E. coli susceptibility is higher than the national average. The second
line antibiotics for UTI with E. coli would be aminoglycosides (Gentamicin, Amikacin),
beta-lactams (Amoxicillin&Clavulanic Acid, cephalosporins), and Nitrofurantoin, to which
this Gram-negative bacterium recorded significant susceptibility.
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Abstract

The Carpathian Mountains, Europe’s second-longest mountain range, extend approximately
1,500 kilometers across Central and Eastern Europe and are a significant region for tourism.
Around 80% of the range lies within the borders of Romania, Slovakia, and Poland, making
these three countries key stakeholders in the region’s tourism development. While the
morphology and scenery of the mountains share many similarities, the approaches taken by
each country to promote and develop tourism differ significantly. Romania emphasizes scenic
routes and extensive hiking opportunities, Slovakia focuses on ski resorts and year-round
outdoor activities, while Poland capitalizes on well-developed mountain tourism hubs like
Zakopane. This study examines the tourism infrastructure in the Carpathian regions of
Romania, Slovakia, and Poland, focusing on key aspects such as accommodations, facilities for
winter and summer activities, and transportation networks. By comparing these three
countries, the analysis aims to evaluate their offerings for tourists, including lodging, ski slopes
or hiking trails. This comparison provides insights into how each nation leverages its portion of
the Carpathians to support and grow its tourism sector.

Keywords: Carpathian Mountains, tourism infrastructure, Romania, Slovakia, Poland, ski resorts,
accommodation, mountain tourism.

INTRODUCTION

The Carpathian Mountains, stretching approximately 1,700 kilometers across Central
and Eastern Europe, represent a region of significant tourist interest. The Carpathians are
an important source of natural wealth, serving as a stronghold for large carnivores, hosting
over half of the continent’s populations of bears, wolves, and lynxes, as well as a third of
European plant species, including 481 endemic species (Kichkovskyy, 2010). Romania,
Slovakia, and Poland, which together host about 80% of this mountain range, have adopted
different strategies to capitalize on the region's tourism potential. Although the
morphology and landscapes are similar, each country focuses on different aspects:
Romania emphasizes mountain trails and scenic roads, Slovakia develops ski resorts and
recreational activities, while Poland promotes famous resorts, such as Zakopane. The
Carpathians in these three countries share common geomorphological features, with steep
peaks, forested slopes, and glacial valleys. In Romania, the Carpathians are divided into the
Southern, Eastern, and Western Carpathians; in Poland, they are located in the south (the
Tatra Mountains); and in Slovakia, they are in the north, with the High Tatras (Vysoké
Tatry) and Low Tatras (Nizke Tatry).

Tourism in this area focuses on similar activities, with weather conditions playing an
important role in shaping preferences for summer vacations (hiking) and winter vacations
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(skiing), as well as relaxation or treatment activities (spa resorts) (Wieckowski, 2020).
Notably, ski tourism has developed into a significant segment of the winter tourism
industry, attracting approximately 350 million annual ski visits worldwide (Steiger et al.
2019). Currently, there is also a shift from traditional tourism centered on hiking and spa
resorts to a product more oriented toward fun and entertainment in these destinations
(Gajdosikova et al. 2019).

Recent studies have analyzed mountain tourism in Central and Eastern Europe, in
Slovakia, Poland, and Romania, highlighting various aspects such as skiing tourism, hiking,
cultural tourism, and the impact of climate change on these activities. Research on skiing
tourism emphasizes the economic and infrastructural importance of winter sports in these
regions. Poland and Slovakia are recognized as key destinations due to their developed ski
resorts and Romania's Carpathian slopes offer emerging potential in the sector
(Gajdosikova et al. 2019, Herman et al. 2021, Krzesiwo et al. 2019). Beyond winter
tourism, studies on hiking and cultural tourism underscore the significance of the
Carpathians and Tatras as year-round attractions, where visitors engage in ecotourism,
heritage exploration, and outdoor recreation, reflecting the diverse tourism portfolio of
these mountain areas (Banhidi et al. 2014, Mokras-Grabowska, 2017). Besides these, the
impact of climate change on mountain tourism has been widely examined, with findings
suggesting a reduction in snow reliability and an increasing shift towards alternative
tourism activities, such as nature-based and cultural tourism, to mitigate the negative
effects of warming trends (Demiroglu et al. 2015, Dinca et al. 2014, Jodtowski et al. 2023).
These studies collectively illustrate the evolving dynamics of mountain tourism in
Slovakia, Poland, and Romania, providing a comprehensive understanding of its economic,
cultural, and environmental dimensions.

This study compares the tourism infrastructure in the Carpathians to highlight both
the strengths and challenges of each country, providing insight into how these countries
leverage their mountain natural resources to support tourism development. In the
Carpathian region, tourism activities occur year-round, but seasonality significantly
influences tourist flows, with peaks during the summer and winter seasons (Faracik et al.
2009). In summer, mountain trails attract hiking enthusiasts, while in winter, ski slopes
become the main destinations. These seasonal dynamics are essential for understanding
tourist behavior. The analysis focused on three main indicators: the network of mountain
trails, the number of ski slopes, and accommodation units, which are crucial for defining
the region’s tourism potential. The trails and slopes reflect the main seasonal activities,
while the number of accommodation units indicates the region’s capacity to support
tourist flows. These indicators are fundamental for assessing the region’s attractiveness.

The mountainous regions of the Carpathians in Romania, Slovakia, and Poland have
populations distributed across small rural communities, medium-sized towns, and a few
large urban centers that serve as economic and tourist hubs. Although population density
is low in the mountainous areas, these regions are inhabited by communities with
traditions rooted in agriculture, animal husbandry, and tourism. Fig. 1 shows the largest
cities in the Carpathian Mountains area. While Slovakia has more medium-sized
settlements, and only Romania has large cities at the mountain periphery, none of the
three countries stands out for urban development within the Carpathian region.
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Fig. 1. Carpathian Mountains and main cities
Map: the authors

MATERIALS AND RESEARCH METHOD

For the analysis of the three mentioned indicators, we used data from
OpenStreetMap (OSM), the most well-known Volunteered Geographic Information (VGI)
system (Goodchild, 2007), which emerged as a solution to the need for open and easily
accessible geographic data.

All data from the OSM database can be downloaded for free in various spatial data
formats. Additionally, there are a number of open-source tools available for processing this
data and generating other formats (Mooney et al. 2013). The OSM project relies on
experienced volunteers who dedicate their time to verifying, updating, and improving OSM
data.

OSM provides data in structures called "ways" with attached attributes. Mountain
trails, accommodation units, or ski slopes are examples of such structures with specific
attributes (Fig. 2). This data is then converted into a database for more efficient
management and to facilitate access to the required information.

OSM contains data about the entire Earth's surface and the objects on it, classified for
almost any type of use. In our study, we focused on organizing and filtering data relevant
to the analysis of tourism facilities. The indicators selected for this study are ski slopes,
tourist trails, and accommodation units. Ski slopes were identified using the "piste:type"
attribute from OSM, tourist trails are represented as "Relations - Hiking Route," and
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accommodation units were extracted from the "accommodation” category in OSM. All this
data was processed using a Geographic Information System (GIS).

Incline

Incline

Add field:

08 Add ol

highway

name ea
istesditficulty sdvanced ] o
pistetype downhil

tracktype graded
.

b
Relations (1
Rout L] Hiking Roate L3N |
a) b)

Fig. 2. Example of OpenStreetMap data - ski slopes (a) and mountain trails (b).
Source: OpenStreetMap Contributors (2024). www.openstreetmap.org. Accessed 2 November 2024.

The data was imported using QGIS, an open-source tool, which enabled the efficient
extraction and processing of data from OpenStreetMap. After importing the relevant data
(ski slopes, mountain trails, and accommodation units), spatial analysis was conducted in
ArcGIS Pro, a specialized software that provided an advanced set of tools for analyzing and
visualizing geographic data. This spatial analysis method allowed for the identification and
assessment of correlations between tourism facilities in mountain regions, and the
generated maps were useful for highlighting their distribution based on various
geographical and thematic criteria. The use of these GIS tools ensured precise data
management and analysis capabilities, thus contributing to the creation of a detailed and
well-founded study on tourism in the regions.

RESULTS

a. Accommodation Units

For the analysis of accommodation units in the Carpathian region, the data was
extracted from the OpenStreetMap (OSM) database, including all common types of
accommodation units: hotels, motels, hostels, guesthouses, and cabins. This data was
filtered to include only the units located within the geographic boundaries of the
Carpathian Mountains. This approach allowed for an accurate assessment of the
distribution of tourism infrastructure in the mountain areas, excluding regions outside of
this natural framework.

Fig. 3 illustrates the density of accommodation units in each of the three countries
analyzed - Romania, Slovakia, and Poland - providing a clear comparative overview.
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Data source: OpenStreetMap Contributors (2024). Map: authors

The analysis of the accommodation unit density in the Carpathians of Romania,
Slovakia, and Poland highlights distinct tourism strategies. Poland, with a Carpathian area
of 18,762 km?, hosts 3,301 accommodation units, resulting in a density of 17.5 units per
100 km?. This high density indicates a concentrated tourism infrastructure, focused on
comfort and accessibility within a limited mountainous space.

Slovakia, with an area of 29,421 km? and 3,378 accommodation units, has a density
of 11.4 units per 100 km? This intermediate value reflects a balanced approach, with
developed infrastructure in a medium-sized mountainous area.

Romania, with the largest Carpathian region of 66,750 km? and 5,295
accommodation units, presents the lowest density, at just 7.9 units per 100 km?. This
figure suggests a more dispersed tourism strategy, with an emphasis on rural and eco-
tourism, in line with the vastness of the region.

b. Mountain trails

To analyze the mountain trails, we extracted data related to Hiking Routes from OSM
and divided them by the three studied countries. Fig. 4 presents the mountain trails in the
studied Carpathian areas. Only the trails marked as tourist routes within the Carpathian
Mountains were considered, with forest roads and unmarked paths excluded from the
analysis.
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For the analysis of mountain trails in the Carpathian regions, both the total length of
the trails and their density relative to the mountainous area in each country were
evaluated.

Slovakia has an extensive network of mountain trails, with a total of 41,928 km and
an impressive density of 140 km/100 km?, reflecting a well-developed infrastructure and
high accessibility for hikers.

Poland has a total trail length of 18,967 km and a density of 101 km/100 km?
highlighting a consistent coverage of the mountainous area.

Romania, although it has the largest mountainous area among the three countries,
offers 29,846 km of mountain trails, with a density of only 44.71 km/100 km?, suggesting a
more dispersed network and less infrastructure development compared to Slovakia and
Poland.

These differences reflect the countries' varied approaches to utilizing and promoting
the tourism potential of the Carpathian Mountains.

c. SKi slopes

To analyze the skiing infrastructure, we extracted data from OSM related to downhill
ski slopes (excluding the unmarked off-piste trails), which are generally located within
larger ski resorts. As seen in Fig. 5, the ski slopes are clustered around the few major ski
resorts in the three countries analyzed.
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The Carpathian regions of Poland, Slovakia, and Romania show different densities of
ski slopes, reflecting varied strategies for the development of mountain tourism.

Poland has the highest ski slope density, with 546.03 km of slopes, which represents
291 km/100 km? indicating a well-developed infrastructure focused on maximizing
winter tourist activities.

Slovakia, with 672.56 km of slopes and a density of 2.29 km/100 km?, reflects a
balanced development of ski infrastructure adapted to the size of the mountain region.

Romania, with 327.44 km of slopes and a density of only 0.49 km/100 km?, suggests
a more limited infrastructure, consistent with a more dispersed mountain tourism
strategy. These differences highlight the distinct priorities of each country in leveraging
mountain tourism.

DISCUSSION

The integrated analysis of the density of accommodation units, mountain trails, and
ski slopes in the Carpathian regions of Poland, Slovakia, and Romania reflects distinct
tourism strategies influenced by economic, infrastructural, and geographical priorities.
Poland, despite having the smallest Carpathian area, demonstrates an intensive and
concentrated use of its territory, with the highest densities both in terms of
accommodations (17.5 units/100 km?) and ski slopes (2.91 km/100 km?), followed by a
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significant infrastructure of mountain trails (101 km/100 km?). This indicates a clear
orientation towards intensive, accessible, and well-organized tourism.

Slovakia, with intermediate densities across all categories specific to winter sports
(11.4 accomodation units/100 km? 2.29 km of ski slopes/100 km?), has the highest
density of mountain trails at 140 km of trails/100 km?. This reflects a balanced approach
that combines the development of tourism infrastructure with environmental
conservation and diversification of the tourist offering. It positions the country as a
versatile destination, suitable for both winter sports and mountain hiking.

Romania, although it has the largest Carpathian area and the highest total number of
accommodation units (5,295), has the lowest densities across all categories (7.9
accomodation units/100 km?, 44.71 km of trails/100 km?, and 0.49 km of ski slopes/100
km?). This suggests a more dispersed and less concentrated infrastructure, adapted to a
tourism model focused on rural exploration and ecological tourism, rather than mass
tourism.

These data highlight the differences in national strategies for capitalizing on the
Carpathian Mountains, reflecting how each country balances accessibility, diverse tourism
experiences, and the sustainable development of the region.

CONCLUSION

In this research, we analyzed the tourist potential of the mountainous regions of the
Carpathians using data from OpenStreetMap (OSM), a free and open geographic
information database. We investigated three main indicators : ski slopes, mountain trails,
and accommodation units, to assess the distribution and accessibility of tourist facilities in
the mountainous areas of Romania, Slovakia, and Poland. The analysis process was carried
out with the help of GIS tools, namely QGIS and ArcGIS Pro, which allowed for the import,
processing, and spatial analysis of OSM data. The results obtained demonstrated a
correlation between the number of tourist facilities and areas with high potential for
recreational activities and mountain tourism, confirming the importance of tourism
infrastructure in attracting visitors to these regions.

By using OSM and GIS tools, we were able to identify the main tourist areas in the
Carpathians, highlighting significant differences between the analyzed countries in terms
of the distribution and availability of tourist facilities such as hiking trails, ski slopes, and
accommodation units. The study showed that regions with more developed infrastructure,
such as the Zakopane area in Poland, have a higher concentration of high-quality facilities,
suggesting a greater attraction for tourists seeking premium services. Additionally, the
analysis revealed that Slovakia is better prepared for summer tourism, with a significant
number of hiking trails, but also sufficient facilities to support a considerable tourist flow
during the winter season, especially on ski slopes. Overall, the study emphasizes the
importance of planning and developing tourist infrastructure to support seasonal tourist
flows in both summer and winter months, focusing on diversifying the tourist offer and
enhancing the attractiveness of mountain regions.

Future research could explore the integration of additional data, such as climate or
economic data, to obtain an even more detailed picture of the dynamics of mountain
tourism. Additionally, analyzing the impact of tourism on the environment and local
communities could provide an important layer of information for the development of
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sustainable tourism in mountain regions. A potential direction for future research would
be the use of data on the activities of companies operating in the tourism sector in the area
or analyzing the evolution of tourist flows based on variations in temperature or snow
cover.
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Abstract

The transition from a linear production model, which depletes resources, to a circular
approach has become crucial in addressing global sustainability challenges. The circular
bioeconomy emerges as a promising framework, combining principles of the circular economy
with bioeconomy strategies to promote eco-friendly, resource-efficient practices. By focusing
on the recycling and reuse of organic residues, particularly fruit by-products, this approach
aims to close nutrient loops, reduce environmental impacts, and prevent the loss of valuable
resources. Utilizing fruit waste addresses environmental pollution, while reducing the carbon
footprint across the food supply chain promotes eco-friendliness. The valorization of by-
products, such as fruit waste, represents a growing global trend with significant potential to
enhance the nutritional value of staple foods while addressing sustainability concerns. Despite
their richness in phytochemicals, only a fraction of such by-products—Iess than 0.5% of fruit
waste, for instance—is currently repurposed into valuable products.

This literature perspective explores integrated approaches for reducing the environmental
impact through the valorization of fruit by-products. By leveraging the circular bioeconomy,
innovative and high-quality products can be developed, contributing to waste minimization,
local economic growth, and environmental sustainability. This work highlights the importance
of utilizing natural resources efficiently, aligning with global efforts to achieve a more
sustainable future.

Keywords: Circular bioeconomy, valorization, fruit waste, by-products, environmental impact

INTRODUCTION

In the recent decades, worldwide, we have witnessed a massive growth in terms of
population, which has induced without any doubt a severe pressure on the food,
availability, management, and disposal (Bathia et al. 2023).

Food, a commodity that rapidly turns into waste (Badgett and Milbrandt, 2021),
seems to be strongly related to the carbon footprint, being of paramount importance to
reduce it by finding innovative and sustainable ways of treatment that benefit the overall
environment (Carpio-Aguilar et al. 2019; Jones et al. 2021). According to Bennbaia et al.
(2018) the exceptionally low recycling rate of food waste contributes to the accumulation
of massive amounts of discarded food in landfills. Within these landfills, the food waste is
incinerated, resulting in the release of harmful gases into the atmosphere. Sarker et al.
(2024) indicate that the recycling and valorization of food waste have become a prominent
and rapidly growing field of sustainable research worldwide. The United Nations'
Sustainable Development Goals (SDGs) emphasize the importance of food waste
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management as a critical strategy to advance SDG 2 (Zero Hunger), SDG 3 (Good Health
and Well-being), SDG 6 (Clean Water and Sanitation), SDG 7 (Affordable and Clean Energy),
and SDG 12 (Responsible Consumption and Production).

In order to support the expansion of a biocircular economy for food waste, efforts are
focused at a global scale, on exploring technologies that transform it into valuable
products, fuels or energy (Badgett and Milbrandt, 2021). The current focus is on utilizing
nature in various scientific fields with sustainability as a central goal.

In this respect, fruits, once overlooked, are of particular interest as they represent
renewable and abundant natural resources, comprising parts like roots, spikes, bark,
leaves, pomace, shells, seeds, and stones. These components have diverse chemical
compositions and offer significant benefits, but despite their richness in phytochemicals
(Kumar et al. 2024), only a fraction of such by-products—Iless than 0.5% of fruit waste, for
instance—is currently repurposed into valuable products (Nasrollahzadeh et al. 2020).

The presented scenario of current researches highlights that the diverse range of
phytochemical-rich fruit seeds discarded by households and the agri-food sector could
serve not only as future functional foods but also as valuable raw materials for developing
nutraceuticals, cosmetics, and various pharmaceutical applications (Alves et al. 2021).

The fruit and vegetable industry produces a significantly higher volume of waste
compared to other food processing sectors, contributing 25-30% of the total waste (Ajila
etal. 2010).

In this favorable context, an opportunity arises for the development of innovative,
high-quality products that incorporate by-products generated by the food industry,
thereby reducing the negative environmental impact. Research indicates that the use of
food industry by-products not only reduces food waste but also generates added value,
stimulating local economies (Baiano, 2014; Prakash et al. 2017; Mahato et al. 2018; Ng et
al. 2020; Zhang et al. 2021).

Based on related scientific literature (Nirmal et al. 2023; Salamon et al. 2024) the use
of by-products resulted from the food industry to enhance the nutritional value of basic
foods is a current trend worldwide, and by integrating inedible by-products and waste
from the food industry into new value chains, this approach aligns with consumer
demands for enhanced food quality, emphasizing increased nutrient content and health-
promoting properties (Maftkowski et al. 2018; Wojciechowska-Solis et al. 2020; European
Comission, 2023; Kusar et al. 2023).

Research highlighting that, as long as taste and quality are not compromised,
consumers are willing to purchase food products incorporating recycled ingredients,
especially when they are adequately informed about the environmental benefits of such
products (Aschemann-Witzel and Zielke, 2020).

This paper offers a perspective based on scientific literature with the aim to explore
the current state of integrated approaches for reducing the environmental impact through
the circular bioeconomy, with a specific focus on the valorization of fruit by-products. By
synthesizing recent research and case studies, the overview seeks to identify best
practices, challenges, and opportunities for implementing these strategies effectively. The
goal is to provide insights that can inform policy-making, guide future research, and
support the sustainable development of mountain regions in the face of climate change.
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MATERIALS AND METHODOLOGY

To ensure a comprehensive overview, accurate and relevant information was
meticulously collected on the research topic. The paper was prepared exclusively using
scientific publications in English, the process including a detailed screening phase,
followed by the extraction of various types of publications, including original articles,
review articles, proceedings papers sourced from the Web of Science (Clarivate Analytics)
and Scopus databases.

The objective of this overview was not to exhaustively compile or describe all
scientific output available in these databases under the keywords “valorization fruit waste”
or “fruit by-products valorization”. Instead, it seeks to systematically summarize and
highlight key research trends related to the valorization of fruit by-products, employing a
descriptive approach.

Among the selected publications, a notable observation is that we didn’t find any
researches focused on fruit forests by-products/waste valorization in the mountain area.

As indicated above, the main words used to interrogate the WOS search engine were:
“valorization of fruit/fruits waste”, OR “fruit/fruits by-product/products valorization” OR
“fruit/fruits pomace/pomaces valorization”. The retrieved results were as follows:

- 1155 results by topic and 80 results by title for the sintagm: “valorization of
fruit/fruits waste”;

- 657 results by topic and 29 results by title for the sintagm “fruit/fruits by-
product/products valorization”;

- 255 results by topic and 4 results by title for the sintagm “fruit/fruits
pomace/pomaces valorization”.

To refine the research scope, additional criteria were employed for inclusion and
exclusion of publications. Articles were prioritized based on their relevance to the core
themes of the circular bioeconomy, innovative valorization methods, and environmental
sustainability. Furthermore, special attention was given to studies exploring technological
advancements and practical applications in the valorization of fruit by-products.

The methodological approach incorporated both quantitative and qualitative
analyses. Bibliometric tools were utilized to identify key research trends, prolific authors,
and influential journals in the field. Additionally, thematic clustering was conducted to
categorize the studies into distinct areas such as biochemical conversion, material
recovery, and industrial-scale applications.

This systematic process ensured the selection of high-quality sources, fostering a
robust understanding of the existing body of knowledge and identifying critical gaps for
future research directions.

Data interpretation was based on selecting major debates on two lines of study -
fruit by-products and innovative valorization tehniques, followed by discussions on the
findings conclusions.

RESULTS AND DISCUSSION

Environmental sustainability represents a critical challenge for contemporary times.
Fruit wastes/by-products, if not managed effectively, can present significant
challenges, including water and soil pollution, contributions to the greenhouse effect,
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eutrophication, global warming, and various health-related issues, primarily due to their high
biodegradability and fermentative properties (deMedeiros et al. 2020). In this context, the
utilization of industrial by-products has emerged as a promising approach to reduce waste
and create value-added products (Igbal et al. 2021). Most of the problems associated with
fruit by-products can be resolved by boosting their economic value through valorization,
based on the fact that they are considered valuable raw materials for new products, being in
consonance with the principles of zero waste economy or circular bioeconomy (Ningrum et
al. 2018). There is a wide range of fruit by-products that can be utilized, such as peels, seeds,
pomaces, rinds, as seen in Table 1 that comprises examples of the scientific literature.

Table 1. Fruit by-products/waste used for valorization

Type of by-product/waste

Fruit

Reference

Abboud et al. 2020; Aisyah & Ngibad, 2022; Lin

Peels Passion fruit | .\ 1 5022; Sampaio et al. 2022; Huo et al. 2023
Antoniassi et al. 2022; Yeo & Thed, 2022; Vieira
Seeds Passion fruit | etal. 2022; Muslim et al. 2023; Ahmad & Malik,
2023
Rinds Passion fruit de Souza ete ?];f(z) éfzi;ll;nLaiia; (;azlozz(i 18; Pereira
Pomaces Berries Struck et al. 2016; Petrov Ivankovi¢ et al. 2024
Pomaces Tropical fruits Ningrum et al. 2018
Pomaces Sour cherries Tesli¢ et al. 2023
Pomaces %;?rllel:: &;arf’;;' Igbal et al. 2021
Pomaces Grapes Theagarajan et al. 2019
Pomaces Different fruits Venkidasamy et al. 2024
Peels Mango Ajila et al., 2010
Seeds Blackberries Fazio etal. 2013
Seeds Blackcurrant Al-Hamimi &Turner., 2020
Seeds Cranberries Helbig et al. 2008
Seeds Gooseberries Gornas & Rudzinska, 2016; Al-Hamimi &Turner,
2020
Seeds Grapes Harbeoui et al. 2018; Gornas et al. 2019
Seeds Chokeberry Al-Hamimi &Turner, 2020
Seeds Bilberries Helbig et al. 2008; Gustinelli et al. 2018
Seeds Elderberries Helbig et al. 2008; Dulf et al. 2013; Fazio et al.
2013
Seeds Raspberries Oomah et al. 2000
Seeds Rowanberries Al-Hamimi & Turner, 2020
Seeds Strawberry Helbig et al. 2008

The fruit by-products contain a series of valuable functional bioactive compounds
which can be extracted through diferrent techniques (conventional or modern and novel
emerging ones), as indicated in Table 2.
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Table 2. Bioactive components of fuit by-products (Nirmal et al. 2023)

Bioactive compounds Extrac_tion Reference
technique
Polyphenols, anthocyanins, Maceration [Masi etal. 2016; Cujic et al. 2016; Naviglio
flavonoids, essential oils etal. 2017
Alkaloids, flavonoids, glycosides,
saponins, phenols, lignins, sterols,|  Percolation Rathore et al. 2012; Leela et al. 2013
and tannins
Antioxidants and polyphenols Decoction Rijo etal. 2014

Essential oils, flavonoids, and
polyphenols
Phenolics, antioxidants, essential
oils, and flavonoids

Reflux or solid-

C : Aliboudhar et al. 2014; Sagar et al. 2018
liquid extraction

Soxhlet extraction Kumar, 2018; Alara et al. 2018

Flavonoids, antioxidants,

carotenoids, fatty acids, essential Supercritical fluid

Da Silva et al. 2016

extraction(SFE
oils, terpenes, and polyphenols X ion(SFE)
Phenolic compounds, glycosides, Microwave-
flavonoids, terpenoids, essential assisted Sridhar et al. 2021

oils, alkaloids, and saponin extraction (MAE)

Anthocyanins, polyphenols,

carotene, terpenes, and flavonoids

Enzyme-assisted
extraction (EAE)

Gligor et al. 2019; Nadar et al. 2019

Phenols, flavonoids, proteins,
anthocyanins, and carbohydrates

Pulsed electric
field extraction
(PEFE)

Redondo et al. 2018; El Kantar et al. 2018

Phenolic compounds, flavonoids,

Ultrasound
assisted

Wen et al. 2018; Kumar et al. 2021

oils, and anthocyanins extraction (UAE)

High-hydrostatic
pressure
extraction

Phenolic compounds, carotenoids,
flavonoids, pectin, lutein, lycopene,
and catechin

Khan et al. 2019

Based on the scientific literature analysis, we can see that the primary areas for fruit
by-products valorization can be divided into several main categories as shown in Figure 1.
In this respect, Ajila and colab. (2020) indicate that the incorporation of mango peel
powder into macaroni demonstrates a promising strategy to enhance its nutritional profile
while effectively addressing the environmental challenge of mango peel waste. This study
highlights that up to 5% incorporation of mango peel powder into semolina yields
macaroni with improved nutraceutical properties, including increased dietary fiber,
polyphenols, and carotenoids, alongside enhanced antioxidant capacity. Importantly, these
nutritional improvements do not compromise the cooking, textural, or sensory quality of
the final product. From an industrial perspective, the valorization of mango peel as a
functional ingredient not only promotes sustainability but also adds value to a by-product
of the mango processing industry. This approach aligns with the growing demand for
functional foods that contribute to health benefits while reducing food waste.
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Fig. 1. Primary areas for fruit by-products valorization

Focusing also on developing various food supplements and functional food, the
valorization of grape pomace seems to be at hand, according to the research of
Theagarajan et al. (2019). The incorporation of Muscat grape pomace into cookies at 6%
w/w demonstrated not only enhanced antioxidant properties but also improved shelf life,
transforming a traditionally fat-rich snack into a health-promoting functional food. These
findings emphasize the value of upcycling agricultural waste into nutritionally beneficial
products, contributing to both sustainable resource management and the development of
healthier dietary options.

Taking into consideration the fact that pomace is an underutilized by-product of juice
production, particularly in developing countries, Ningrum et al. (2018) strongly advocate
that the potential to harness the bioactive compounds and enzymes present in this by-
product offers significant opportunities for nutraceutical and functional product
development. By transforming discarded pomace into valuable resources, this approach
not only enhances the economic value of food production but also promotes sustainable
practices and supports the development of health-enhancing products for diverse
applications.
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An eloquent example can be found in the work of Petrov Ivankovi¢ et al. (2024),
which demonstrated the potential for reutilizing blackcurrant, raspberry, strawberry, and
chokeberry pomace from juice production. By employing organic solvent-free extraction
methods, polyphenol-rich extracts with significant antioxidant activity were obtained.
Statistical analyses (RACI and GAS) identified blackcurrant as the most potent antioxidant
among the tested extracts. All extracts exhibited a dose-dependent influence on the growth
of both beneficial skin bacteria (S. epidermidis) and harmful bacteria (S. aureus), with
raspberry pomace extract showing the highest potential due to its prebiotic capacity in co-
culture with the two microorganisms.

Overall, the findings strongly support berry pomaces as valuable sources of bioactive
compounds, with promising applications in functional foods and prebiotic cosmetics.
Future research should focus on optimizing the extraction processes to enhance efficiency
and conducting detailed prebiotic activity assessments using in vitro skin models and
other representatives of the cutaneous microbiota. Such efforts would provide a more
comprehensive understanding of the effects of these extracts on the entire skin
microbiome.

Studies conducted by Nasrollahzadeh and colleagues (2020) underscore the
transformative potential of fruit extracts and residues as sustainable resources for the
development of (nano)materials with diverse catalytic and environmental applications. By
leveraging the excellent chemical properties of these renewable resources, industries can
design cost-effective and environmentally friendly catalytic systems. This approach not
only addresses the global challenge of waste management but also aligns with the
principles of green chemistry, converting waste into valuable assets. The findings
emphasize the dual benefits of reducing environmental burdens while fostering innovation
in catalysis and nanotechnology, thus contributing to a more sustainable and economically
viable future.

Related scientific endeavours highlight that fruit seeds have a notably potential for
broad industrial applications, in various domains within biocircular economy, including
but not limited to the cosmetics and pharmaceutical sectors. The review conducted by
Kumar et al. (2024) offers relevant exemples in this respect, as follows. The utilization of
metallic nanoparticles derived from non-edible fruit seeds represents a promising frontier
in nanotechnology, offering diverse applications in catalysis, drug delivery, and sensing
technologies. Despite their potential, toxicity testing remains a critical challenge, even for
sustainably produced nanoparticles. Addressing acute toxicity concerns is essential to
ensure their safe application across various fields.

Similarly, Carbon Dots (CDs) from non-edible fruit seeds emerge as a sustainable
alternative to fluorescence probes and quantum dots, with applications spanning
environmental monitoring to bioimaging. Although the hydrothermal method is
considered effective for producing CDs, there is a need for more comprehensive research
on biomass-derived CDs with high quantum yield (QY) (Kumar et al. 2024).

In agricultural and environmental contexts, biochar derived from non-edible fruit
seeds serves as an eco-friendly soil conditioner, enhancing nutrient retention and carbon
sequestration. Among various pyrolysis methods, microwave pyrolysis is the most
efficient, though further research is required to expand biochar-supported functional
resources. Additionally, bio-adsorbents from these seeds play a crucial role in water
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purification, effectively removing contaminants. Enhancing the properties of biomass-
based bio-adsorbents remains a vital area of exploration (Kumar et al. 2024).

In renewable energy, the conversion of non-edible fruit seeds into biodiesel offers a
sustainable alternative to traditional fuels, mitigating greenhouse gas emissions. However,
commercialization is limited in many countries, and further exploration of additional
biobased resources could increase biodiesel production beyond conventional fuel levels.

These seeds also hold promise for enrichment applications in food and animal feed.
Fortified cereal-based foods deliver functional and nutritional benefits, particularly in
underdeveloped regions with high food costs. Incorporating these seeds into edible oils,
coatings, and films enhances the value of food products. In animal feed, these seeds
improve the nutritional value of poultry and fish diets, enhancing feed conversion, growth
performance, and overall health. However, safety concerns, such as the presence of
cyanogenic glycosides, must be addressed to ensure safe utilization (Kumar et al. 2024).

Looking forward, the valorization of non-edible fruit seeds offers opportunities for
innovation and sustainability. Further research can enhance scalable processes for
extracting valuable substances and broaden applications in biotechnology,
pharmaceuticals, and renewable energy. Resolving safety concerns will be key to unlocking
the full potential of these resources, fostering a greener and more sustainable future
(Kumar et al. 2024).

Similarly, others, aimed to establish a foundational understanding of undervalued
fruit byproducts to enhance their valorization. Numerous studies have explored the
valorization of fruit byproducts as alternative sources of dietary fiber (DF), as well as their
application in fortifying biscuits, cookies, and wheat bread. Tsegay et al. (2024) opinion
that, additionally, these byproducts have been investigated for extracting valuable
functional components with applications in food, cosmetics, and pharmaceuticals.
Evidence highlights the remarkable pharmaceutical properties of fruit peels and seeds,
advocating for their use in food applications rather than nonfood purposes like biofuel
production. Many of the byproducts reviewed in their study exhibit nutritionally rich
profiles, making them suitable for conversion into natural pigments, dietary fiber
concentrates, food packaging materials, nutraceuticals, and fermented beverages.
However, current valorization technologies face limitations. Comprehensive research
and careful design are essential for selecting appropriate byproducts and optimizing
processing conditions. Therefore, developing innovative and tailored processing
techniques for these byproducts is imperative to fully realize their potential (Tsegay et al.
2024).

Even if the presented scenarios seem to offer good sustainable solutions for the
valorization of different fruit by-products, the primary challenge in recovering these
compounds lies in identifying the most suitable and environmentally friendly extraction
technique that maximizes yield while preserving the stability of the extracted products
(Ferrentino et al. 2018).
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CONCLUSIONS

The valorization of fruit by-products is not only a promising strategy for waste
reduction but also a vital component in advancing the principles of the circular
bioeconomy. As Tsegay et al. (2024:31) aptly state, “Benefiting from the waste is a pearl of
wisdom and ignoring the value is participating in pollution.”

This study has highlighted the potential of fruit by-products to contribute to
sustainable development goals by mitigating the environmental challenges posed by food
waste, including its significant contribution to greenhouse gas emissions and carbon
footprints.

Through the synthesis of existing research, this work underscores the potential of
fruit by-products as sources of high-value compounds for applications in nutraceuticals,
cosmetics, pharmaceuticals, biofuels, and functional foods. Innovative processing
techniques, such as organic solvent-free extraction, enzyme-assisted methods, and
advanced biotechnological applications, have demonstrated the feasibility of harnessing
the bioactive properties of these by-products without compromising environmental
integrity.

Despite these advancements, challenges persist in optimizing extraction processes
and developing scalable, economically viable technologies that align with environmental
sustainability. The integration of these by-products into new value chains can address
global waste management concerns, enhance local economies, and promote eco-friendly
innovations.

Future research should focus on refining extraction methodologies to maximize yield
and product stability while exploring the prebiotic and functional food potential of these
by-products. Additionally, more comprehensive studies on their interaction with diverse
microbiomes and their industrial applications could unlock further value.

By fostering multidisciplinary collaboration, the valorization of fruit by-products can
transition from a niche practice to a cornerstone of sustainable development, transforming
waste into resources and driving global progress toward a greener future.
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Abstract

The article explores the relationship between financial education, financial literacy, and
financial inclusion in Romania, aiming to identify ways to improve the effectiveness of financial
education programs. It highlights the critical role of financial literacy in promoting economic
stability and reducing poverty, especially in the context of a rapidly digitalizing banking sector.
The study employs a secondary data analysis methodology, drawing on national reports,
academic research, and institutional studies from key financial authorities like the Romanian
National Bank and the Ministry of Education. It also assesses the effectiveness of various
financial education initiatives targeting different demographic groups, particularly focusing on
rural and older populations. Findings indicate that despite increased efforts, Romania faces
significant challenges, including low financial literacy rates, a lack of trust in financial
institutions, and limited access to financial education in rural areas. Moreover, digital illiteracy
further exacerbates financial exclusion, as many are unable to fully utilize digital banking
services. This study uniquely examines the role of digital banking as a mediating factor in
financial inclusion, particularly for vulnerable groups, while providing a comprehensive
evaluation of financial education programs and their effectiveness across different
demographic segments in Romania. The article concludes by recommending enhanced
collaboration between governmental, financial, and educational institutions to create a more
integrated financial education strategy that addresses both literacy and digital skills for
improved financial inclusion.

Keywords: Financial Literacy, Financial Education, Digital Banking, Financial Inclusion,
Romania

INTRODUCTION

Financial education makes a significant contribution to the well-being of the
population and thus to economic development. In the European Union, financial education
initiatives have gained momentum due to factors such as social exclusion, rising debt, an
ageing population, inefficient allocation of resources, declining confidence in financial
institutions as a result of the failure of private banks, the 2008 financial crisis and the
Swiss franc credit crisis. Efforts have materialized in the development of national financial
education strategies, involving intensive collaboration between financial institutions,
financial market authorities, educational institutions and the Ministry of Education. Books
on financial education written by Romanian authors have appeared, the media is getting
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involved in this area and there are financial education programs on radio and TV stations
with national coverage.

There are two situations that call into question the real possibilities for increasing
financial literacy and financial education. The first aspect is the reluctance of the
population, and the second situation that undermines the success of financial education
initiatives is the very efficiency and effectiveness of these initiatives, in which case, the
opinions of researchers are divergent.

Some research claims that almost half of Romanians rely on their own knowledge or
on the advice of friends when making decisions with financial implications and that more
than half of Romanians admit that they have not had access to financial information or
interest in improving their level of financial education. The lack of trust in financial
education and financial institutions is also caused by the numerous events that have
marked Romanian society since the Revolution (the three-digit inflation of the 1990s, the
devaluation of savings deposited with the CEC, pyramid schemes, private bank
bankruptcies, the 2008 crisis, the impact of loans in Swiss francs, the COVID-19 pandemic,
the war in Ukraine, etc.).

There are studies demonstrating the usefulness of financial education initiatives but
also research questioning their effectiveness. Some researchers argue that financial
education programs have a negligible impact on actual financial behaviors, with studies
indicating that their effects fade over time. Fernandes et al. (2014) found that financial
education efforts explain only 0.1% of the variation in financial behaviors, while Mandell
(2011) and Bjorklund & Sandahl (2023) suggest that financial education alone is
insufficient in driving meaningful financial decision-making changes.

In order to increase the effectiveness of financial education initiatives, a number of
measures need to be taken to improve the way financial education is taught at secondary
and high school level and the way in which teachers who teach this subject are trained. In
Romania, a course on "Economic and Financial Education for Teachers" accredited by the
Ministry of Education and Research, the National Bank of Romania, the Romanian Banking
Association, the Romanian Banking Institute, the Financial Supervisory Authority and the
Institute of Financial Studies already exists since 2021.

Even though the responsibility for financial education should lie with the individual,
there is a need for collaboration between the state, public institutions with responsibilities
in the financial field and private entities active in this sphere in order to implement the
Financial Education Strategy and increase financial literacy in Romania.

METHODOLOGY

This study uses a secondary data analysis approach, focusing on existing national
reports, academic research, and institutional studies on financial literacy and education in
Romania. The data sources include reports from the Romanian National Bank, the
Romanian Ministry of Education, and financial institutions that are actively involved in
educational initiatives.

The analysis explores existing programs such as the national strategies for financial
education and efforts to introduce financial literacy into school curriculums. Additionally,
the study examines reports on financial literacy levels, particularly focusing on
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populations in rural areas and older generations who may lack access to financial
education.

The collected data provide insights into the success and limitations of these
initiatives, enabling a comparison of literacy rates and the effectiveness of programs. The
study also utilizes qualitative assessments from policy documents and institutional reports
to evaluate the institutional efforts in improving financial education.

This approach enables a comprehensive understanding of Romania’s current
financial education landscape, identifying critical challenges and offering suggestions for
enhancing financial literacy efforts across various demographic groups.

RESULTS AND DISCUSSIONS

Education and development support each other. So do financial education and
economic development. Fortunately, in recent years" financial education initiatives have
developed rapidly in the European Union, motivated by various international factors such
as financial exclusion, ageing population, increasing debt, lack of consumer knowledge or
inefficient allocation of public resources" (Nitoi et al. 2022). Romania is among the
countries that have developed a Financial Education Strategy and shows other concerns in
this respect: "Starting from the 2020-2021 school year, financial education has become a
compulsory subject for eighth grade students” (Romanian Government, 2023). Various
public (Financial Supervisory Authority, Institute of Financial Studies, National Bank of
Romania) and private (commercial banks, insurance companies, various non-profit
associations) institutions are developing financial education initiatives. There are several
financial education programs on national TV stations and numerous financial publications
that the general public can use as sources of information. The Ministry of Public Finance
has also had several media campaigns to promote investment in government securities
and the Romanian Government and the Bucharest Stock Exchange have promoted the
listing of Hidroelectrica on the stock exchange. Various financial education books written
by Romanian authors and adapted to the domestic economic context were also published.
Global Money Week takes place from March 18 to 24, April 11 (every year) is Financial
Education Day and October 31 has been designated World Saving Day. While not claiming
to be an exhaustive inventory of financial education initiatives, it is clear that these kinds
of initiatives have multiplied in recent years.

However, a recent study draws a bleak conclusion: "92% of the Romanian population
is financially illiterate. The percentage rises to around 95% when measuring knowledge
about the performance and risk of financial instruments" (Nitoi et al. 2022). The figures
are worrisome especially if we take into account that “as more and more households are
asked to make their own decisions on financial matters, financial illiteracy may become a
serious threat to their lifetime well-being" (Batsaikhan & Demertzis, 2018). Financial
literacy varies directly proportional to financial well-being and inversely proportional to
the risk of poverty concluding that ”in general, people with high levels of financial literacy
also have an above average financial well-being index" (Nitoi et al. 2022) and that younger
people have higher financial literacy compared to older people (Nitoi et al. 2022). Thus, the
relationship between financial literacy and financial inclusion is one of interdependence:
financial literacy contributes to increased access to financial services, and research
findings have shown that bank account holders are more likely to be financially literate
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and to use related financial services" (Nitoi et al. 2022). So the first step to reduce the risk
of poverty, would be financial literacy which can be defined as "the process by which
financial consumers/investors improve their understanding of financial products and
concepts and, through information, instructions and/or objectives, advice, develop the
skills and confidence to become more aware of financial risks and opportunities, make
informed choices, know where to turn for help, and make effective decisions to improve
their financial well-being" (OECD, 2005).

Unfortunately, our country is facing two situations that call into question the real
possibilities of increasing financial literacy and financial education. The first aspect to be
mentioned is the reluctance of the population, with 39% of the participants in a survey
stating that they "are not interested in receiving information about financial concepts".
This reluctance is also reflected in the choice of sources of information, with the majority
of respondents turning to “personal experience and knowledge (41%) as the main source
of information to inform financial decisions” (Nitoi et al. 2022). On the other hand,
according to other studies, "48% of Romanians rely on their family and friends when they
want advice on savings and investments, and 19% even on information from social media"
(Erste Group, 2022). Moreover, "58% of respondents admit that they have not had access
to financial information or interest to improve their financial literacy” (Unlock Market
Research, 2021).

This reluctance could have multiple causes, but we cannot ignore the lack of trust in
financial institutions. It was also fueled by the evolution of the financial market in Romania
after the Revolution. Private banks appeared immediately after the fall of communism, but
many of them went bankrupt, harming millions of citizens: Banca de Credit, Banca
Columna, Banca Albina, Bankoop, Banca Internationala a Religiilor, Banca Dacia Felix,
Banca Romana de Investitii, Banca Romana de Comert Exterior (Bancorex). Romania's
accession to the European Union brought more stability to the financial market by
regulating the financial sector and strengthening banking institutions. However, there
have been several other situations that have affected Romanians' confidence in banks, such
as the easing of credit conditions in 2006-2008 ("credit only with ID"), loans in Swiss
francs and the 2008 real estate crisis. Although the financial-banking market is now
regulated and banks are more solid, there are still a number of non-banking financial
institutions (NFIs) that charge huge interest rates.

Despite the population's reluctance to financial education and lack of trust in banks,
many Romanians believe that the most appropriate institutions are commercial banks,
insurance companies, pension and investment funds, regulatory and consumer protection
authorities and academia” (Nitoi et al. 2022). Another survey concludes that "61% of
respondents believe that financial education is the responsibility of schools and other
educational institutions, 56% believe it is the responsibility of parents and the family, and
45% place it on banks and other financial institutions” (Erste Group, 2022).

The second situation that diminishes the success of financial education initiatives
(along with the reluctance of the population) is the very efficiency and effectiveness of
these initiatives, in which case, the opinions of researchers are divergent. With regard to
the efficiency and effectiveness of these initiatives, researchers' opinions diverge. On the
one hand, an inventory of 76 experiments conducted on a sample of about 160,000
individuals concludes that, on average, financial education programs have a positive
impact on both financial knowledge and behaviors (Kaiser et al. 2022). On the other hand,
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another study that surveyed 168 papers in which the results of 201 previous studies were
presented caught our attention. According to (Fernandes et al. 2014) efforts to enhance
financial literacy account for only 0.1% of the variation in the financial behaviors
examined, with even smaller effects observed in low-income groups. So it is not enough
just to roll out these one-off initiatives; more is needed. The aforementioned authors draw
an even more ominous conclusion: "like other education, financial education deteriorates
over time; even large interventions with many hours of instruction have negligible effects
on behavior 20 months or more after the intervention" (Fernandes et al. 2014).
Unfortunately, this view is not singular, with other researchers reaching a similar
conclusion." Follow-up of students who have taken such a course over a five-year period
shows no positive impact on financial literacy, attitudes towards saving, or any favorable
behavioral change" (Mandell, 2011). That the results of mass financial education are not as
expected is also noted by Bjorklund and Sandahl in a recent paper (Bjorklund & Sandahl,
2023). The implications of these findings are that "52% of consumers tend to opt for the
first product they see when they get a current bank account or credit card” (Jana, 2015).

The results of this study also reveal significant gaps in financial literacy and financial
inclusion in Romania. Data suggest that despite national efforts, financial literacy rates
remain low, particularly among the rural and older population. According to the World
Bank (2021), access to financial services in rural areas is limited, which exacerbates the
financial literacy gap. In addition, a study by Nitoi et al. (2022) indicates that Romania
ranks low in financial literacy, with only a small share of the population showing a solid
understanding of basic financial concepts.

The urban-rural gap continues to challenge financial inclusion efforts. As noted by
OECD (2020), rural communities are often left behind in terms of access to educational
resources, including financial education. This lack of access translates into fewer
opportunities for people in these areas to acquire the knowledge necessary to engage in
financial planning and the use of financial products. The digital transformation of the
banking sector also plays an important role, as people who lack digital skills cannot fully
benefit from online financial services (Atkinson & Messy, 2013). This digital divide further
exacerbates the exclusion of these vulnerable populations.

Moreover, levels of financial literacy have a direct correlation with financial well-
being. Research by Lusardi and Mitchell (2014) shows that individuals with greater
financial literacy are more likely to participate in long-term financial planning, save
regularly, and avoid high-interest loans. In the Romanian context, low literacy rates can
increase susceptibility to financial instability, particularly in economically disadvantaged
areas. By improving financial literacy, there is potential for wider economic benefits as
more citizens become able to make informed financial decisions, contributing to greater
economic stability.

Romania's initiatives in the area of financial education, such as the integration of
financial education into the national school curriculum, reflect a growing awareness of the
need for early intervention. However, the effectiveness of these programs remains limited
due to a lack of consistent follow-up and practical application beyond the classroom.
Research by Willis (2011) suggests that while financial education can improve knowledge,
it does not always translate into better financial behaviors. Therefore, Romania must not
only educate its citizens, but also create environments in which the behaviors learned can
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be put into practice, particularly in controlled real-world scenarios such as simulations or
community financial counseling.

Collaboration among stakeholders, including government institutions, banks, and
non-governmental organizations, is critical to the success of financial education programs.
Although various stakeholders in Romania have shown interest in improving financial
education, their efforts remain fragmented. A coordinated approach, as recommended by
Atkinson and Messy (2013), would help to unify these efforts into a comprehensive
national strategy that targets all demographics, especially vulnerable groups such as low-
income households and the elderly. By promoting partnerships between key players in the
financial sector, educational institutions and community-based organizations, Romania
can develop more effective and scalable financial education programs.

Increasing the effectiveness of financial education programs requires "designing
instructional approaches that more effectively lead young people to put relevant financial
knowledge into practice and to do so correctly when making financial decisions" (Salas-
Velasco et al. 2021). Thus, there is a need to shift from an information-focused approach to
a goal-focused, action-oriented and behavior change-oriented approach. If we refer to
pupils and students, specific financial education concepts could also be included in the
curriculum of other subjects (e.g. calculating interest and taxes in mathematics) and,
depending on the age specificity of the learners, different stories or games could be used
(Draghici, 2024).

For high school students simulating scholarship activity through play "consistently
increases literacy scores, indicating that teaching should be interactive, contemporary, and
fun" (Mandell, 2011). It is also important to measure the effectiveness of these initiatives
both in the short term (after the completion of the process) and in the medium term (six
months and one year, respectively) after the initiative is completed.

Some researchers have realized that it is important to first educate teachers "about
their own personal finances in order to better prepare them to teach financial education”
(Hensley et al. 2017), and in Romania there is already since 2021 a course on "Economic
and Financial Education for Teachers" accredited by the Ministry of Education and
Research, the National Bank of Romania, the Romanian Banking Association, the Romanian
Banking Institute, the Romanian Banking Institute, the Financial Supervisory Authority
and the Institute of Financial Studies. "The target group of this course is secondary school
teaching staff who teach the subject "Social Education” to 8th grade students” (M.E.C,
2021). This would have long-term implications both for individuals and for the economy in
general because studies conclude that "an adequate level of basic financial literacy of the
population contributes to individual well-being, to the stability of financial markets and to
the smooth functioning of the economy" (Clichici & Moagar-Poladian, 2022).

Although, as stated earlier, financial education should be primarily the responsibility
of the individual, it is of real benefit to have financial education strategies at the national
level. Their aim is to "improve people's ability to better manage (administer) their
personal finances and to avoid or at least lessen financial stress and the severity of
financial crises at the individual and family level” (Romanian Government, 2023).

As noted by other researchers, "the current institutional context is conducive to the
implementation of financial education projects, given the increase in initiatives to
strengthen the education sector and the existence of an initiative to implement a national
strategy for financial education” (Nitoi et al. 2022). It only remains that, under the
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coordination of the authorities (whether the Ministry of Education and Research, the
National Bank of Romania, the Financial Supervisory Authority or any other institution),
these projects should pursue a common goal and quantifiable objectives. In the near
future, as far as financial education is concerned, the focus should shift from "what and
how much is done" to "how" and, above all, "why" it is done. There is no doubt that the
responsibility for financial education (as in any field) lies primarily with each individual.
But if the individual is unwilling, unable or unable to educate himself or herself in financial
matters, the state and public or private financial institutions should take responsibility for
this. This study makes several original contributions to the specialized scientific literature
by providing an integrated analysis of financial literacy, financial education, and financial
inclusion in Romania. Unlike previous studies that address these topics separately, our
research establishes a direct connection between financial literacy levels and financial
inclusion, emphasizing the role of digital banking as a key enabler, particularly for
vulnerable groups such as rural and elderly populations. Furthermore, by evaluating
national financial education initiatives using institutional reports and secondary data, this
study identifies both progress and persistent challenges, contributing to a more
comprehensive understanding of the effectiveness of financial education programs.

CONCLUSIONS

In conclusion, the results highlight the importance of a comprehensive and inclusive
approach to financial education in Romania. This study contributes to the specialized
scientific literature by providing a novel perspective on the interplay between financial
literacy, digital banking, and financial inclusion in Romania. While progress has been
made, significant challenges remain, particularly in reaching rural and elderly populations.
To improve financial inclusion, Romania needs to focus on integrating digital literacy into
financial education, improving the accessibility of programs and ensuring collaboration
between stakeholders to create a solid financial education framework.

A number of measures need to be taken on the way financial education is taught at
both secondary and high school levels and the way teachers are trained to teach the
subject. In addition, companies should be more involved in running financial education
programs for employees, as ensuring proper management of personal finances leads to
happier and more productive employees.

This article contributes to the existing literature by offering a focused analysis of the
interplay between financial literacy, education, and inclusion in Romania, with an
emphasis on digital banking. It highlights the limitations of current programs and proposes
a more integrated, collaborative approach to improve financial literacy and inclusion.

The article's limitations include its reliance on secondary data, which may not fully
capture recent developments in financial literacy and digital banking. Additionally, it lacks
empirical research, such as surveys or interviews, which could provide deeper insights
into individual experiences and attitudes toward financial education and digital inclusion
in Romania.

Taking in consideration that were not made studies on the subject for mountain
region in Romania, we consider that future research should focus on conducting empirical
studies, such as surveys and interviews, to assess the impact of financial education and
digital banking initiatives, especially in this area. This region often face unique challenges,
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including limited access to banking services and lower financial literacy rates.
Investigating the specific needs of these communities will provide valuable insights for
developing tailored strategies to improve financial inclusion and digital literacy in this
underserved area.
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Abstract

Around the world, agriculture is of the greatest importance because it produces food for
animals and people. Livestock is the branch that produces milk and meat, which are essential
for human consumption. It is followed by the dairy industry, whose products are an important
source of nutrients for human nutrition. All these activities are energy-intensive. Cultivation of
the land, then harvesting, feeding and caring for animals, milk production, milk transportation
and processing are dependent on electricity and the oil industry. These activities are
indispensable for food production, but they have a major impact on the environment by
increasing the carbon footprint and thus greenhouse gas (GHG) emissions. For this review, we
have set out to discuss and raise awareness among the general public and those practicing
agriculture that the livestock and dairy industries are a major source of GHGs. This is why it is
necessary to take measures to mitigate these sources by implementing strategies to reduce and
balance them, to find strategies, without giving up these activities, but to make them as
profitable as possible. In animal husbandry, the water footprint can be controlled by choosing
appropriate feed rations, while in the dairy industry the largest amount of water is represented
by wastewater and with a high energy consumption. However, an alternative source of energy
at the farm level is the anaerobic digestion of manure and obtaining energy generated by
methane and transformed into electricity. Also, by installing solar panels at the farm level and
in the processing industry, it would lead to reducing GHG emissions. Climate change brought
about by GHGs has led to higher temperatures and a lack of rainfall, which will in time lead to a
shortage of the water so necessary for agriculture and the processing industry.

Keywords: Animal husbandry; dairy; carbon; water; energy; pollution; greenhouse gases.

INTRODUCTION

Dairy products are foods for which demand is increasing, with demand expected to
double by 2050 due to global population growth as well as income growth (Alexandratos
and Bruinsma, 2012). It is estimated that by 2050 the global population will be around 9.8
billion people, who over time will switch to diets increasingly rich in animal products,
especially dairy (Gerber et al. 2013; Gerbens-Leenes, 2017). Their production involves the
use of large amounts of resources such as: agricultural land, agricultural crops, water, oil,
with major impacts in the production of greenhouse gases (GHG) (Notarnicola et al. 2017).

Currently the biggest concerns facing society are climate change (Steffen et al. 2007;
Flysjo, 2011). Global greenhouse gas emissions are also represented by the food industry
sector, which accounts for a significant share of about one third of total emissions (Barker,
2007; Flysjo, 2011). In the dairy and dairy processing sector, related to production,
transportation, processing, it is estimated that gas emissions comprise about 2.7 of the
total global greenhouse gas emissions (Gerber et al. 2010; Notarnicola et al. 2017).
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Milk is an important and rich source of nutrients for human nutrition, but its quality
starts to deteriorate immediately after milking due to the growth of pathogenic micro-
organisms. In order to maintain its freshness, milk needs to be cooled to around 3-4°C,
after which it can be transported over longer distances to processing plants. For
processing, milk sometimes has to be heated to pasteurization temperatures and then
cooled again, thus consuming a large amount of energy and thus increasing carbon dioxide
emissions (Debnath et al. 2022). In order to reduce energy consumption, the use of
environmentally friendly procedures such as radio frequency processing, pulsed
ultraviolet light, ultrasound, irradiation, high pressure technology, ozone treatment, pulsed
electric field, and other less energy consuming methods have been started (Singh and
Debanth, 2019; Hazra et al. 2020; Debnath et al. 2022). Also long time ripening of cheeses
results in high energy consumption as they have to be kept for 6-8 months and even longer
at low temperatures to get the specific flavor. Enzymes such as lipase, esterase and
protease can be used to speed up the ripening and flavor of cheeses and reduce energy
consumption (Law, 2001; Debnath et al. 2022).

The dairy industry also results in many by-products such as casein and caseinate that
can be incorporated into other food products that will increase their protein content
(Badem and Ugar 2017). Badem and Ugar (2017) specify that from industrial casein can be
obtained adhesives, paints or rubber. Baruk¢i¢ et al. (2014) in his research highlights
another valuable product such as whey obtained from cheese making which can be used in
making whey powder, whey protein concentrate, lactose powder, baker's yeast, soft drinks
which are rich in electrolytes, or ethanol, biogas, etc. Also the addition of buttermilk
powder to yogurt prevents syneresis due to its high water binding capacity (Garczewska-
Murzyn et al. 2022)

In this context, the aim of the present work was to highlight the environmental
impacts of the livestock and dairy processing industry on the environment, based on the
work in the literature.

METHODOLOGY

Being a bibliographic work, no original experimental research was carried out. In
order to carry out this bibliographic study, we consulted a set of bibliographic sources,
including recent or older scientific publications, but established in the field addressed. At
the same time, we resorted to accessing online some highly topical scientific
documentation platforms (Google Scholar/Academic, Web of Science), using the following
search terms: "greenhouse gases", "carbon footprint", "pollution in animal husbandry
systems”, "pollution in the dairy industry”. The synthesized data was descriptively
processed and comparatively analyzed, and then assembled and organized in the following

chapters.

Use of preservatives in dairy processing

Web (2022) states that about more than 800 million people globally are starving
given that at the same time each year FAO (2011) claims that about 1.3 million tons of
products are spoiled, the most significant being dairy waste (Gustafsson et al. 2013;
Debnath et al. 2022). Increasing the shelf life of products can be improved through bio-
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preservatives that do not harm either human health or the environment. Among them we
can mention: essential oils, nisin, lactacin, pedocin which have bacteriostatic or
bactericidal effects and at the same time influence the maintenance of the products’
organoleptic and physico-chemical qualities (Debnath et al. 2022). Nisin has as source
Lactococcus lacticus, subsp. lactis with application in pasteurized milk and processed
cheese with effects on the inhibition of Clostridium tirobutyricum (Khurana and Kanawjia,
2007). Lactacinin has as source Lactococucus lactis, having a role in accelerating the
ripening of cheeses but also in eliminating some gram positive microorganisms (Guinane
et al. 2005; Sen and Ray, 2019). The pedocin produced by Lactobacillus plantarum has a
particularly inhibitory effect against Listeria monocytogenes in cottage cheese and ice
cream (Rodriguez et al. 2002; Debnath et al. 2022).

Among the essential oils, cumin, rosemary and thyme inhibit the growth of pathogens
such as Salmonella typhi and Bacillus cereus, and also play an important role in maintaining
the organoleptic and physicochemical properties of soft cheeses (EL-Kholy and Aamer
2017; Mishra et al. 2020). Zataria, mint and basil together have a role in preventing the
growth of Escherichia coli and Listeria monocytogenes in yogurts (Azizkhani and Tooryan,
2016). Cumin and thyme are considered as veritable bacteriophages that act as
antioxidants in preventing the denaturation of butter during butter storage, while also
preventing the growth of Salmonella spp. microorganisms, Staphylococcus aureus and
Listeria monocytogene, and the development of endolysins in milk and cheese (El-Sayed
and Youssef 2019; Ameer et al. 2019).

The water footprint

Although it contributes to the prosperity and health of humanity, freshwater
consumption, along with land use, fossil fuel consumption, and other polluting compounds
that lead to greenhouse gas (GHG) emissions, is one of the main environmental aspects for
which agricultural production is responsible (Mekonnen and Gerbens-Leenes, 2020).

It is less well known that feed production is facing increasing demands for water as
climate change will cause a water crisis. It is for this reason that the need to mitigate
negative impacts in food production with environmental impacts is emerging (Thornton,
2010). Of all branches of the economy, agriculture has become the largest consumer of
water, and water scarcity in the future may lead to impacts on the production of food
needed by the population (Godfray et al. 2010; Strzepek and Boehlert, 2010). Rising
temperatures coupled with decreasing precipitation will greatly affect the water cycle
leading to increasing water scarcity (Rojas-Downing et al. 2017). Amid these changes,
plant evapotranspiration will increase significantly, reportedly because crop plants will
consume more water (Guzman-Luna et al. 2022). Increased global population levels will
raise competition for water and energy (Thornton, 2010). Excessive water use is
associated with the risk of water contamination, with salt and nitrates being the most
common groundwater contaminants (Grout et al. 2006). Also, globally, livestock accounts
for about one third of the water footprint (Mekonnen and Hoekstra, 2012) and of this
footprint, 98% is water needed to produce animal feed (Shiklomanov, 2000).

As milk production increases, the water footprint will decrease in favor of the carbon
footprint (Mekonnen and Hoekstra, 2012). In a study, Hoekstra (2012) concludes that
diets with more forages reduce the water footprint in milk production and the use of
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concentrates in feed increases the water footprint about 5 times more than fibrous feeds.
In this context, it is recommended to choose feed rations for animal feed that decrease the
water footprint. The largest amount of water is wastewater in the dairy industry, which is
energy intensive (Drozdziel et al. 2017). In the dairy industry, large amounts of water are
used for each production step, starting from raw milk that is heat treated and then cooled,
where 2-3 times water is consumed for 1L of milk that is heat treated and then cooled
(Singh and Kumar, 2009). In 2018, Klemes et al. reported that about 10.8 L milk is used for
1 kg of dairy product obtained. The wastewater from dairy processing will increase the
organic load in the sewage system and at the same time greatly reduce the oxygen content
in the reservoir water, seriously affecting the life of aquatic life (Al-Wasify et al. 2018).
Wastewater treatment should be done as judiciously as possible because it can contribute
to the emission of greenhouse gases through the release of carbon and methane (Keller, J.
and Hartley, 2003).

Agricultural land use and climate in the current context

Agricultural history has shown that it has always responded to increased demand for
food by expanding and developing new areas for production. Given global population
growth trends this option is out of date (Smith et al. 2010). Godfray (2010) argues that
reclaiming some land for agricultural land return is at the expense of forest deforestation
with repercussions and at the expense of biodiversity, which can contribute to the
greenhouse gas footprint. When the land is not suitable for cereal cultivation, it is used for
grazing, becoming more suitable for livestock production and then for human food without
competing with food from cereal fed livestock (Capper et al. 2009). Another study by
Mekonnen and Hoekstra (2012) reported that the water footprint for dairy products is
lower from a mixed feeding system i.e. grazing system with industrial products,
considering optimal land use and availability of water sources. Dairy from mountain
pastures also stimulates tourism and recreational activities, and these activities
accompanied with animal welfare have favored the establishment of organic markets
stimulating farmers' activities (Meul et al. 2012). Due to climate change, the vegetation
characteristic of each season will be affected by a delay or advancement of harvesting
periods (Guzman-Luna et al. 2022). These changes will alter the course of the seasons by
deregulating the vegetation periods of some crops, with positive effects in some areas or
negative in others (Guzman-Luna et al. 2022).

Since the year 2000, global average temperatures have increased by 0.2-0.6 °C and
are expected to increase by a further 1.5 to 5.8 °C by the end of the century (IPCC,
2007). Droughts will become increasingly difficult to withstand and extreme
precipitation more frequent (Battisti and Naylor, 2009; Karl et al. 2009). In this case,
dairy cows are facing heat stress (Ravagnolo et al. 2000) and therefore the breeding of
more resistant breeds adapted to high temperatures is recommended, such as in
Romania, the Transylvanian Pinzgau breed and Pinzgau with the Black and Brown
Maramures variety (Necula et al. 2024). In this context, new challenges in dairy
production are emerging, stimulating the use of pastures that can constitute a
diversification of farming systems (Sanderson et al. 2009).

In recent centuries, land-use change measures have been taken with very large
repercussions on ecological stability, sometimes greater than climate change. However,
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most land-use change measures are not always related to climate change or even climate,
and thus people will change land use and management to adapt to climate change, which
could amplify some ecological effects (Dale, 1997).

Energy consumption

The dairy industry is dependent on non-renewable resources considerably
increasing its carbon footprint and is therefore considered unsustainable (Godfray et al.
2010). Milk processing technology involves the use of mechanical processes such as
homogenization, emulsification, stirring, centrifugation, preparation for curdling (in the
case of cheese) which consume electricity (Dabrowski et al. 2021) Planting of crops,
fertilization, harvesting and delivery of feed depend on the oil industry (Von Keyserlingk et
al. 2013). In mountain areas where animals are not permanently kept in closed stalls and
are taken out to pasture, the dependence on oil is greatly reduced. This is true of
indigenous breeds that are more resilient in the grazing system, but the same cannot be
said for cows with genetics geared to record milk production. Das et al. (2001) mentions
grazing systems that are less dependent on a share of energy in that cows consume grass,
fertilize with their own manure, and the sun's rays convert it all into milk. An alternative
source of on-farm energy that could mitigate the dependence on non-renewable energy
and should be considered could be the fermentation of manure and obtaining methane-
generated energy (Zaks et al. 2011; Atandi and Rahman, 2022). Another alternative to
renewable energy is the installation of solar panels on dairy farms. By anaerobically
digesting the manure and obtaining biogas they can reduce GHG emissions both during
storage and when administered on the fertilizer field benefiting the decrease of CH4
emissions (Aguirre-Villegas et al. 2015). Also, by producing renewable energy from
manure and reducing gas, the sustainability of the farm is improved (Lijé6 et al. 2017), and
by converting gas into electricity as well as utilizing photovoltaic system which is
converted from solar energy into electricity (Peng et al. 2013), the farm becomes a
producer of electricity instead of a consumer, thus reducing COz emissions (Bey et al. 2016;
Pengetal. 2013).

Fertilizer management

Manure includes handling, collection and storage, factors that contribute to GHG
emissions that represent at the level of a dairy farm about 9-15% carbon footprint (Roibas
et al. 2016; Noya et al. 2018). The main source of N20 emissions is manure (Guzman-Luna
et al. 2022). Also depending on climatic conditions, during handling and storage, manure
also releases a certain amount of CH4. To estimate the emissions of N20 and CH4, Guzman-
Luna et al. (2022) used default emission factors proposed in 2006 by the IPCC. Manure is
considered as the best natural fertilizer for providing nutrients for growing crops but also
for grassland. However, applied in excess, it has the reverse effect through nutrient loss,
surface and groundwater contamination and air pollution (Knowlton et al. 2004).

The livestock sector, through livestock farming, has been identified as an important
source of N and P contamination of surface waters (Smith and Alexander, 2000). It is
precisely for this reason that public concern about water quality has greatly increased
leading to the implementation of legislative regulations (Knowlton et al. 2004). Thus,
some countries have already taken measures to reduce losses from grade litter by
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developing platforms to reduce N and P runoff from surface waters (Von Keyserlingk et
al. 2013).

Air pollution

The second largest contributor of greenhouse gases (GHGs) globally is considered to
be agriculture at 26%, followed then by electricity and heat production at 25% (Meena et
al. 2022). According to US EPA (2012), agriculture contributes 16.3 to the total GHG
emissions and the emission from dairy production is about 1 kg carbon dioxide Eq/Kg milk
at the farm gate (FAO, 2010). Of the total on-farm emissions CH4 is the largest contributor
and originates from rumen enteric fermentation (Hagemann et al. 2011), and is 25 times
more GHG than CO: for the environment (IPCC, 2006).

The main sources of gaseous emissions at farm level are the feeding system, manure,
animal housing, manure application on the ground, and the main gaseous pollutants are
carbon dioxide (CO2), nitrous oxide (N20) together with nitrogen acids (NO and NO3),
methane (CH4), ammonia (NH3), ammonia (NHs3), hydrogen sulfide (H2S) and volatile
organic compounds (VOCs), (Von Keyserlingk et al. 2013). So to produce milk and milk by-
products the environmental impact is quite significant (Alvarado et al. 2012; Von
Keyserlingk et al. 2013). Von Keyserlingk et al. (2013) specifies that monitoring the animal
production as closely as possible, managing very carefully the characteristics of the farm
floors and the frequency of cleaning, managing as responsibly as possible the aerobic and
anaerobic compost, will allow the mitigation of the gas emissions to reach a specific
acceptable variable, in order to identify the best strategies to go ahead and obtain milk and
dairy products in accordance with veterinary health regulations.

Carbon footprint

By and large, environmental concerns are becoming increasingly widespread in both
the press and academia. The amounts of energy consumed to produce a product will be
transformed and interpreted into accessible impact indicators (Meena et al. 2022). In the
case of milk and dairy production, the only impact category is the global warming
potential, reported as CO: equivalent/kilogram of milk over a 100-year period (Foster,
2013), where 1 kg COz = 1 kg COz equivalent (Eq), 1 kg CHs = 25 kg COz2Eq, 1 kg N20 = 298
kg CO2 Eq (Meena et al. 2022). Thus, the global warming potential is estimated for each
type of gas based on its heating power and atmospheric lifetime. Often however these
results are subjective. But since the dairy industry is a major source of greenhouse gases
(GHGs), it is necessary to identify the critical points in order to implement mitigation
strategies by increasing animal productivity and improving reproductive quality, and also
to research as efficiently as possible on the production of feed and feed additives (Meena et
al. 2022).

The carbon footprint is the total greenhouse gas emissions accumulated over a
staged period of production of a product, measured in COz equivalent (Meena et al. 2022).
The carbon footprint of milk (Table 1) is calculated using life-cycle assessment (LCA) to
highlight the efficiency of the production system in obtaining and valorizing milk
(Mazzetto et al. 2022). The production of milk and dairy products needs to be assessed
with particular attention, as it is an important source of elements vital for human
consumption (Vida and Tedesco, 2017).
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Table 1. Carbon footprint for milk production (1 kg) in different countries

Carbon Reference
Country Farm type footprint
(KgCOzeq)
Columbia Mixt production (milk- 2.1-4.2 (Gonzalez-Quintero et al.
meat) 2021)

Uruguay Milk production 0.97 (Darre et al. 2021)
New Zeeland Milk production 0.78 (Ledgard et al. 2020)
Kenya Small-scale milk production 2.19-3.13 (Wilkes et al. 2020)
China Milk production 1.34 (Wang et al. 2018)
Australia Milk production 0.39-1.35 (Sejian et al. 2018)
Ireland Milk production 1.22 (Yan etal. 2013)
Ireland Grazed animals 1.11 (O’Brien et al. 2014)
Portugal Grazed animals 0.83 (Morais et al.2018)
Italy Milk production 1.12 (Bacenetti et al. 2016)
Australia Milk production 1.11 (Gollnow et al. 2014)
Canada Milk production 0.44-1.73 (Jayasundara et al. 2019)

For a better sustainability of dairy producing farms it is necessary to implement the
most eligible strategies to reduce GHG, such as CH4, N20 and CO2 (Vida and Tedesco, 2017).
Gerber et al. (2013) predict that GHG emissions could be reduced in the livestock sector by
about 30% by applying the best technologies and practices in the sector. Through on-farm
change and modernization, GHG emissions can be considerably reduced through well
applied management (Castro et al. 2012). A reduced number of animals with increased
productivity can also be a way to reduce CH4 (Moss et al. 2000). Maintaining a healthy
status of cows by preventing diseases such as mastitis will reduce non-productive periods,
reduce CHa4/liter of milk and at the same time reduce GHG emissions (Garnsworthy, 2004).

DISCUSSIONS

Studies conducted by more and more researchers are focused on mitigating the
effects of GHG.

Animal feed, by making it more efficient, can be a particularly important factor in the
emissions produced by animals. The relationship between the ability to achieve increased
productivity and GHG emissions has been demonstrated especially in the dairy sector by
the fact that per kg of milk, emissions have decreased considerably with the increase in
animal productivity.

If we consider the mountain area, GHG emissions are considerably reduced by
feeding animals on pastures. This increases the digestibility coefficient of the feed, related
to an improvement in health and well-being, which leads to an increase in reproductive
efficiency with greater productivity, and overall to a reduction in the carbon footprint.
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Grazing ensures the truest welfare of animals, which is also considered the best
strategy to reduce the carbon footprint. Many studies focused on farm management
regarding animal productivity show that there are large differences between farms, in
relation to animal productivity and environmental performance.

CONCLUSIONS

In this paper, we aimed to analyze and define the main factors in the dairy industry
that interact with global climate change. Thus, we provide information on how the
sustainability of the dairy sector in the short and long term will be seriously disrupted by
the effects of climate change. Dairy products are staple foods in the human diet, and their
consumption increases with population growth. Food production also involves the use of
large quantities of energy resources with major effects on the increase in the carbon
footprint and implicitly on the increase in greenhouse gases that have led to considerable
climate change over time. However, the production of milk and dairy products must be
evaluated with particular care, as it constitutes an important source of vital elements for
human consumption.

Due to these climate changes, seasons are disrupted, water shortages occur, with an
impact on crops. With the increase in climate change, a series of microorganisms will
proliferate that will affect the quality of milk and dairy products, food safety will be
affected and waste generated by the dairy industry could increase. In this context, the
future of the planet is full of uncertainties, and this work urges making clear decisions and
establishing concrete strategies in animal husbandry and the dairy industry. Through well-
implemented farm management modernization, GHG emissions could be significantly
reduced. Reducing the number of animals and exploiting those with high productivity can
be an alternative to reduce CH4.

It can be argued that the findings of many researchers, although approximate,
highlight the importance of considering all GHGs and highlight that the practices that best
reduce emissions may also vary depending on location. From many points of view,
greenhouse gas emissions constitute a new global challenge, but more extensive and
thorough research can lead to more efficient and better activities and practices that help to
perform the reduction of production externalities.
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Rezumat

in ultimii ani, comunitatea medicald s-a confruntat cu o problemi presanti: cresterea
rezistentei la antibiotice la microorganismele patogene. Aceastd tendintd a facut ca tratarea
bolilor infectioase sa fie din ce In ce mai dificild, deoarece eficacitatea multor antibiotice a fost
compromisa. Studiul nostru retrospectiv a examinat 10.149 de probe de urina recoltate de la
pacienti romani din regiunea montana de nord a Carpatilor Orientali in perioada 2021-2022.
Bacteriile patogene au fost identificate in 2420 (23,84%) uroculturi. Escherichia coli a fost
preponderenta (74,20+2,35%), urmata de Klebsiella sp. si Enterococcus sp (7,50£2,25% si
6,55£3,20%), Proteus sp, Pseudomonas aeruginosa si Staphylococcus aureus (2,42%, 2,18% si
2,06%). Susceptibilitatea E. coli la antibiotice scade In ordinea: nitrofurantoina, aminoglicozide
(gentamicina si amikacinad) si cefalosporine gen Il (cefotaximad, ceftriaxond), fluorochinolone
(ciprofloxacina si levofloxacina), fosfomicina, amoxicilina si acid amoxicilin, si amoxicilina.
Klebsiella sp. sunt semnificativ sensibili la aminoglicozide, amoxicilina si acid clavulanic,
cefalosporine si fluorochinolone. Enterococcus sp are o sensibilitate remarcabila la ampiciling,
amoxicilind si nitrofurantoind; Proteus sp la amoxicilina si acid clavulanic si cefalosporine si P.
aeruginosa la piperacilina si tazobactam, amikacin, ceftazidima si imipenem. S. aureus a fost
identificat In cateva culturi bacteriene de urind, astfel incat studiul a fost efectuat pe tulpini
sensibile la meticilind (MSSA) si rezistente la meticilina (MRSA). Rezultatele studiului nostru au
aplicatii semnificative in strategia de tratament a ITU. E. coli, cel mai frecvent agent patogen al
infectiilor tractului urinar, poate fi combatut in mod eficient cu fluorochinolone ca antibiotice
de prima linie. Acest lucru este deosebit de linistitor, avind in vedere nivelurile de
susceptibilitate ale E. coli la fluorochinolone, se situeaza semnificativ sub media nationala.
Antibioticele de linia a doua, inclusiv aminoglicozide (gentamicina, amikacina), betalactamele
(amoxicilina si acid clavulanic, cefalosporine) si nitrofurantoina, au demonstrat, de asemenea,
un potential inhibitor ridicat impotriva E. coli si ar putea fi considerate optiuni de tratament
benefice in infectiile tractului urinar cauzate de acest uropatogen gram-negativ, oferind
strategii terapeutice eficiente.

Cuvinte-cheie: Infectii urinare, uroculturd, bacterii patogene, antibiotice, sensibilitate, zond de
munte

INTRODUCERE

Infectiile tractului urinar (ITU) sunt cele mai frecvente infectii la nivel mondial care
pot scddea considerabil calitatea vietii pacientului si pot deveni o povarad clinica si

71


mailto:violeta.popovici@ce-mont.ro

Jurnalul de Montanologie, vol. XX - 2024

economicd considerabild (Yang si colab., 2022). ITU reprezintd o amenintare pentru
sandtatea publica atat in mediul comunitar, cat si in cel spitalicesc. Sunt cele mai frecvente
infectii in ambulatoriu, iar aproximativ 50% dintre femeile adulte au mai mult de o ITU in
timpul vietii. In general, peste 10% dintre pacienti sunt diagnosticati cu ITU asociate
asistentei medicale la nivel mondial (Medina si Castillo-Pino, 2019). Etiologia lor este
eterogend, manifestdrile clinice sunt variate, iar nivelurile bolii variaza de la simplu
(uretritd si cistita) pand la sever (bacteremia cu pielonefrita si soc septic) (Oztiirk si Murt
2020). In plus, microorganismele patogene ale ITU sunt diverse, cu modificiri
semnificative de la ani si diferente pe tdri sau regiuni (Mathur si colab., 2020). Numerosi
factori de virulenta si agenti patogeni multi-rezistenti la medicamente (MDR) fac
gestionarea ITU mai dificild si cresc rata complicatiilor (Silva si colab., 2021). In ciuda
progreselor in diagnosticarea si gestionarea lor, infectiile urinare sunt inca legate de rate
ridicate de incidenta si mortalitate, in special la persoanele in varsta (Godbole, Cerruto si
Chavada, 2020). Riscul de infectii recurente ale tractului urinar creste in timpul sarcinii
(Nitica si colab., 2021; Werter si colab., 2022), diabet zaharat, insuficientd cardiaca,
hipertensiune arteriald, cancer, boald cronica de rinichi, transplant renal, tulburari de
prostatd, boli de sanatate mintald, si medicamente imunosupresoare pentru alte
comorbiditati (Laudisio si colab., 2015). Uropatogenii Gram negativi sunt bacteriile
predominante (Behzadi si colab., 2020). E. coli sunt cele mai raspandite tulpini care
cauzeaza ITU, responsabile pentru aproximativ 80% din ITU necomplicate si peste 90% din
infectiile comunitare si nosocomiale. E coli este atasata liber de epiteliul tractului urinar;
atasarea ar putea fi reversibila sau formatoare de biofilm, ducand la infectie (Chakraborty si
Shuvo, 2023). Femelele au cea mai mare prevalenta a infectiilor tractului urinar cauzate de E.
coli. Cainii (Damborg si colab., 2023), porcii si pasarile de curte, precum si produsele din
carne si oudle (Mellata si colab., 2018) pot fi surse de tulpini de E. coli producatoare de 8-
lactamaze (ESBL) cu spectru extins, care cauzeaza infectii recurente si complicate ale
tractului urinar la contactele umane din gospodarie (Nadimpalli si colab., 2019). Agentii
patogeni alimentari Gram negativi, cum ar fi Proteus sp. Klebsiella sp. si Pseudomonas sp. si
Gram-pozitive (Staphylococcus sp. si Enterococcus sp.), din diverse produse din carne si
lactate (Jaimee si Halami, 2016; Lee si colab., 2017; Mokhtari si colab., 2023; Sheikhrezaee si
colab., 2022) si fermele de pasari de curte (Mazyed si Al Atya, 2023), sunt, In general,
multirezistenti si induc infectii urinare recurente cu complicatii severe (Aijaz Shah si colab.,
2015; Alvarez-Artero si colab., 2021; Armbruster si colab., 2017; Braczkowska si colab.,
2020; Caneiras si colab., 2019; Chen si colab., 2012 Ekkelenkamp si colab., 2007; Grillo si
colab., 2020; Khalil si colab., 2017; al.,, 2022 Temogin si colab., 2023; Raoof si A.L. Shameran
M. Tawfiq, 2023). Multe studii analizeaza periodic culturile bacteriene de urind la pacientii cu
ITU din diferite unitati de asistenta medicald pentru a evalua prevalenta agentilor
uropatogeni si susceptibilitatea acestora la antibiotice conventionale. Prin urmare, lucrarea
de fata isi propune sa investigheze principalele bacterii responsabile de infectiile tractului
urinar si raspunsul acestora la diferite medicamente antibacteriene la pacientii roméani din
regiunea muntoasa de nord a Carpatilor Orientali.

MATERIALE SI METODOLOGIA DE CERCETARE

Un studiu retrospectiv a fost realizat folosind date colectate de la pacienti romani
rezidenti In zona montana de nord a Carpatilor Orientali Tn 2021-2022. Informatii
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referitoare la 10.149 de uroculturi au fost obtinute din baza de date electronica a Spitalului
Municipal Vatra Dornei si evidentele Laboratorului Clinic Dorna Medical. Uropatogenii au
fost identificati in doar 2420 (23,84%) de probe si au fost analizate profilurile de
susceptibilitate antimicrobiana a acestora. Acest studiu a fost realizat In conformitate cu
reglementdrile privind protectia datelor individuale, fara a inregistra nume pacientilor,
adresele de e-mail sau alte date personale sensibile. Au fost accesate si Inregistrate numai
rezultatele corespunzadtoare din analiza uroculturilor. Susceptibilitatea bacteriilor la
antibiotice conventionale a fost investigatd folosind reprezentanti ai diferitelor clase
structurale de antibacteriene conventionale utilizate In prezent pentru tratamentele ITU
(beta-lactamine  (peniciline si  cefalosporine) si  combinatii, aminoglicozide,
fluorochinolone, nitrofurantoina, sulfametoxazol si trimetoprim, tetracicline).

Analiza statistica a fost efectuatd cu XLSTAT Life Sciences v.2024.3.0 (Addinsoft,
Lumivero, SUA); p<0,05 indica diferente semnificative statistic, calculate folosind un singur
factor ANOVA din Microsoft 365 Excel v.2024 (Microsoft Corporation, Albuquerque, New
Mexico, SUA). Rezultatele sunt exprimate in procente (%) ca medie Intre valorile minime si
maxime * SD ale probelor din spital si din ambulator.

REZULTATE

a. Identificarea speciilor bacteriene

E. coli a fost tulpina bacteriana identificata prioritar pe mediile de cultura
(74,20£2,35%, Figura 1). Klebsiella sp. si Enterococcus sp. au avut prevalentd apropiata
(7,50£2,25% vs. 6,55%3,20%, p>0,05). Procente similare au fost inregistrate pentru 3
bacterii (Proteus sp., P. aeruginosa si S. aureus, 2,42%, 2,18% si 2,06%, Figura 1). Celelalte
7,26% reprezintd alti uropatogeni cu incidentd minima (Enterobacter cloacae,
Streptococcus beta-hemolitic grupa B, Morganella morgani, Acinetobacter sp.,
Corynebacterium sp. si Candida glabrata).

218 2.06
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Fig. 1. Principalii uropatogeni identificati in uroculturi
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b. Investigarea Susceptibilitatii Bacteriene la Antibioticele Conventionale

Rezultatele sunt prezentate in Figura 2.

Dupa cum ilustreaza Figura 2a), cea mai mare susceptibilitate a E. coli a fost
inregistratd la nitrofurantoina (95,54+4,46%), aminoglicozide (gentamicina si amikacina,
92,09+2,09% si 89,14+10,86%) si cefalosporine de generatia a treia (Cefotaxim si
Cefotriaxon, 90.09+3.11% si 86,52+3,47%).

Figura 2a) mai arata ca Cefuroxima (cefalosporind de a doua generatie) a inhibat
cresterea E. coli in procent de 17,53+2,04%, demonstrand cel mai scazut efect
antibacterian, semnificativ diferit (p<0,05) fata de toate antibioticele testate. Dintre beta-
lactamine, Amoxicilina si Acid clavulanic a avut cea mai puternica activitate inhibitoare
impotriva E. coli (83,11£3,45%). In acelasi timp, amoxicilina si ampicilina au inregistrat o
activitate antibacteriani considerabil redusa (p<0,05) (51,41+2,01% si 50,32+7,31%). In
cele din urmd, fluorochinolonele (Levofloxacin si Ciprofloxacin), fosfomicina si
Sulfametoxazol si Trimetoprim prezinta activitate inhibitorie similard, moderata impotriva
E. coli (Intre 73,61+4,36% si 77,36+3,73%, p<0,05).
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Fig. 2. Susceptibilitatea la antibiotice conventionale a principalelor uropatogeni
identificati in culturile bacteriene urinare: a) E coli, b) Klebsiella sp., c) Enterococcus sp., d)
Proteus sp., e) P. aeruginosa, f) S. aureus

Aminoglicozidele sunt, de asemenea, foarte eficiente Impotriva Klebsiella sp., asa cum
ilustreaza Figura 2b) (95,24+4,76% si 83,88+7,69%, p>0,05). Amoxicilina&Acid clavulanic,
cefalosporinele din generatia a 3-a si Sulfametoxazol&Trimetoprim au efecte inhibitoare
similare (in intervalul 68,47+11,33%—76,33+7,33%, p>0,05). Fluorochinolonele si
cefalosporinele din generatia a 2-a prezintd activitate antibacteriand moderat-scazuta
(56,50+13,64%—46-54+26,54%, p>0,05), iar Ampicilina si Amoxicilina au prezentat
cea mai redusa capacitate de inhibare a cresterii tulpinilor de Klebsiella sp.
(aproximativ 22%), semnificativ diferite de cele anterioare (p<0,05).

Enterococcus sp. este foarte susceptibil la b-lactamine (Ampicilina, Amoxicilina),
Nitrofurantoinda, Gentamicinda si Vancomicina fara diferente semnificative
(93,90+6,10% —76,63£9,96%, p>0,05). De asemenea, prezinta cea mai scazutd
susceptibilitate la tetraciclinad (21,00+£4,00%, Figura 2c)).

Proteus sp. prezintd cea mai mare susceptibilitate la doua beta-lactamine
(Amoxicilina&Acid clavulanic si Cefotaxim (98,15+1,86% si 97,37+2,64%) si o
sensibilitate moderatda pana la scdzuta la alte antibiotice (75—36%).
Fluorochinolonele inregistreazda cea mai scdzutd activitate inhibitorie Impotriva
Proteus sp. (Figura 2d)).

Aceeasi observatie este valabild si pentru P. aeruginosa (Figura 2e)). Mai mult,
datorita rezistentei crescute la antibioticele conventionale, In cazul P. aeruginosa, sunt
testate si alte antibiotice rar utilizate pentru a creste eficacitatea antibacteriana
impotriva acestei bacterii Gram-negative (Piperacilind&Tazobactam, Piperaciling,
Carbapenem).

Figura 2f) arata ca S. aureus este sensibil semnificativ la nitrofurantoina,
aminoglicozide si fluorochinolone (98,21+1,79%—80,00+25,00%) si este moderat
susceptibil la Sulfametoxazol&Trimetoprim, tetraciclind si oxacilina (75,0+7,00% —
25,0+7,5%) .
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DISCUTII

Rezultatele studiului nostru sunt similare cu cele obtinute de alti autori; cele mai
recente studii raporteazd aceiasi principali uropatogeni (Mancuso si colab., 2023;
Mares si colab., 2024; Pothoven, 2023; Sihra si colab., 2022).

Activitatea antibacteriana a fluorochinolonelor si a Gentamicinei a fost testata pe
toti agentii uropatogeni (Figura 3a)). E. coli si S. aureus sunt cele mai sensibile bacterii
la Ciprofloxacina si Levofloxacind, care ar putea fi considerate antibiotice de prima
linie pentru tratamentul corespunzator al ITU. Ceilalti uropatogeni au inregistrat o
susceptibilitate moderata. Gentamicina este foarte activa impotriva bacteriilor Gram-
pozitive (S. aureus si Enterococcus sp.). Dintre cele Gram-negative, E. coli si Klebsiella
sp. au demonstrat o susceptibilitate substantiald. Gentamicina are efecte inhibitoare
moderate panad la scdzute asupra Proteus sp. si P. aeruginosa (Figura 3a)).
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Fig. 3. Comparatia susceptibilitatii tulpinilor bacteriene la aceleasi antibiotice conventionale:
a) Sensibilitatea comparativa a bacteriilor Gram-pozitive si Gram-negative la Fluorochinolone si
Gentamicina b) Activitatea inhibitorie comparativa a Fluorochinolonelor si Aminoglicozidelor fata
de bacteriile Gram-negative; c) Susceptibilitatea enterobacteriana la activitatea inhibitoare a
aminoglicozidelor, beta-lactaminelor, fluorochinolonelor si sulfametoxazolului si trimetoprimului;
Susceptibilitatea bacteriilor Gram-pozitive la diferite antibiotice

Fluorochinolonele si aminoglicozidele au fost testate pe toti uropatogenii Gram
negativi (Figura 3b)). E. coli a inregistrat cea mai puternica sensibilitate la ambele clase de
antibiotice, In timp ce Proteus sp. si P. aeruginosa au avut cea mai joasa susceptibilitate.
Amikacina a prezentat cele mai semnificative efecte inhibitoare asupra tuturor bacteriilor
Gram-negative, iar susceptibilitatea lor a scazut in urmatoarea ordine: Klebsiella sp., E. coli,
P. aeruginosa si Proteus sp. Figura 3b) arata cd aminoglicozidele sunt mai eficiente in
tratamentul UTI indus de bacterii Gram negative decat fluorochinolonele.

Susceptibilitatea principalilor 3 uropatogeni Gram negativi (E. coli, Klebsiella sp. si
Proteus sp.) a fost investigata concomitent la 11 antibiotice diferite (Figura 3c)). Datele
inregistrate in Figura 3c) arata cd Proteus sp. este foarte sensibil la amoxicilind si acid
clavulanic si cefotaximda (>95%) si moderat sensibil la amikacind, ceftriaxond si
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gentamicind (75-66%). Ambele aminoglicozide au fost considerabil eficiente impotriva
Klebsiella sp. (95 si 84%), in timp ce Amoxicilina&Acidul clavulanic, Sulfametoxazol
&Trimetoprim, ceftriaxona si cefuroxima au inhibat moderat cresterea tulpinilor
bacteriene. impotriva E coli, 5 antibiotice au avut o activitate inhibitorie puternici
(Aminoglicozide, Cefalosporine de generatia a treia si Amoxicilin&Acid clavulanic, (92-
83%), in timp ce alte 3 (Sulfametoxazol&Trimetoprim si Fluorochinolone) au evidentiat
activitate antibacteriana moderata (76-74%).

Eficacitatea antibacteriana a sase antibiotice (Nitrofurantoind, Gentamicing,
Fluorochinolone, Sulfametoxazol si Trimetoprim si Tetraciclind) a fost investigata
concomitent impotriva ambelor bacterii Gram-pozitive (Figura 3c)). Datele inregistrate in
Figura 3c) au evidentiat cd S. aureus este mai sensibil la toate antibioticele testate decat
Enterococcus sp., iar Nitrofurantoin si Gentamycin au cel mai puternic potential inhibitor
asupra ambelor bacterii Gram-pozitive.

CONCLUZII

Studiul de fata arata ca E. coli este cea mai frecventa bacterie patogena in infectiile
tractului urinar, urmata la mare distanta de Klebsiella sp., Enterococcus sp., Proteus sp., P.
aeruginosa si S. aureus. Rezultatele dovedesc ca pacientii romani cu ITU din regiunea
muntoasa de nord a Carpatilor Orientali raspund favorabil la tratamentul cu antibiotice
comune. Antibioticele de prima linie pentru ITU indusa de E. coli sunt fluorochinolonele,
pentru care susceptibilitatea E. coli este mai mare decat media nationala. Antibioticele de
linia a doua pentru ITU cu E. coli ar fi aminoglicozidele (gentamicina, amikacina),
betalactaminele (Amoxicilind&Acidul clavulanic, cefalosporinele) si Nitrofurantoina, la
care aceastd bacterie Gram-negativa a Inregistrat o sensibilitate semnificativa.
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Rezumat

Muntii Carpati, al doilea lant muntos ca lungime din Europa, se intind pe aproximativ 1.500 de
kilometri in Europa Centrala si de Est si reprezinta o regiune importanta pentru turism.
Aproximativ 80% din acest lant muntos se afla pe teritoriile Romaniei, Slovaciei si Poloniei,
ceea ce face ca aceste trei tari sa fie actori principali in dezvoltarea turismului In regiune. Desi
morfologia si peisajele muntilor prezinta numeroase asemdnari, abordadrile fiecarei tari pentru
promovarea si dezvoltarea turismului difera semnificativ. Romania pune accent pe traseele
pitoresti si oportunitatile extinse de drumetie, Slovacia se concentreaza pe statiunile de schi si
activitatile in aer liber pe tot parcursul anului, iar Polonia valorifica centrele de turism montan
bine dezvoltate, precum Zakopane. Acest studiu analizeaza infrastructura turistica din regiunile
carpatice ale Romaniei, Slovaciei si Poloniei, axdndu-se pe aspecte cheie precum cazarea,
facilitatile pentru activitati de iarna si vara si retelele de transport. Prin compararea acestor
trei tdri, analiza isi propune sa evalueze oferta turisticd, inclusiv unitatile de cazare, partiile de
schi, traseele de drumetie si accesul rutier. Aceasta comparatie ofera perspective asupra
modului In care fiecare natiune valorificd partea sa din Carpati pentru a sprijini si dezvolta
sectorul turistic.

Cuvinte-cheie: Muntii Carpati, infrastructurd turisticd, Romdania, Slovacia, Polonia, statiuni de
schi, cazare, turism montan.

INTRODUCERE

Muntii Carpati, care se intind pe aproximativ 1.500 de kilometri in Europa Centrala si
de Est, reprezintd o regiune de interes turistic major. Carpatii sunt o sursa importanta de
bogdtie naturala, fiind un bastion pentru carnivorele mari, adapostind peste jumdtate din
populatiile continentului de ursi, lupi si lincsi, precum si o treime din speciile de plante
europene, inclusiv 481 de specii endemice (Kichkovskyy, 2010). Romania, Slovacia si
Polonia, care gdzduiesc aproximativ 80% din acest lant muntos, au adoptat strategii
diferite pentru a valorifica potentialul turistic al regiunii. Desi morfologia si peisajele sunt
similare, fiecare tara se axeazd pe diferite aspecte: Romania pune accent pe traseele
montane si drumurile pitoresti, Slovacia dezvolta statiuni de schi si activitati recreative, iar
Polonia promoveazad statiuni celebre, precum Zakopane. Carpatii din aceste trei tari
impartdsesc trasaturi geomorfologice comune, cu varfuri abrupte, versanti impaduriti si
vai glaciare. In Romania, Carpatii sunt impartiti in Meridionali, Orientali si Occidentali, in
Polonia se afli in sud (Muntii Tatra), iar in Slovacia se afl in nord, cu Tatra inalti (Vysoké
Tatry) si Tatra Joasa (Nizke Tatry).
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Turismul in aceasta zond se concentreaza pe activitati similare, iar conditiile
meteorologice joacd un rol important, determinand o preferinta pentru vacantele de vara
(drumetie) si iarna (schi), precum si pentru activitati de relaxare sau tratament (statiuni
balneare) (Wieckowski, 2020). In special, turismul de schi a evoluat intr-un segment
important al industriei turismului de iarna, atragand aproximativ 350 de milioane de vizite
de schi anual (Steiger si colab., 2019) la nivel mondial. In prezent, exista si o schimbare de
la turismul traditional axat pe drumetie si statiuni balneare la un produs mai orientat spre
distractie si divertisment 1n aceste destinatii (Gajdosikova si colab., 2019).

Studiile recente au analizat turismul montan din Europa Centrald si de Est, in
Slovacia, Polonia si Romania, evidentiind diverse aspecte precum turismul de schi,
drumetiile, turismul cultural si impactul schimbarilor climatice asupra acestor activitati.
Cercetarile asupra turismului de schi subliniaza importanta economica si infrastructurala a
sporturilor de iarnd in aceste regiuni. Polonia si Slovacia sunt recunoscute ca destinatii
cheie datorita statiunilor lor de schi bine dezvoltate, iar pantele Carpatilor din Romania
oferd un potential emergent in acest sector (Gajdosikova si colab., 2019; Herman si colab.,
2021; Krzesiwo si colab., 2019). Dincolo de turismul de iarna, studiile privind drumetiile si
turismul cultural evidentiaza importanta Carpatilor si Tatratilor ca atractii pe tot parcursul
anului, unde vizitatorii se implicd in ecoturism, explorarea patrimoniului si activitati
recreative in aer liber, reflectind diversitatea portofoliului turistic al acestor zone
montane (Banhidi si colab., 2014; Mokras-Grabowska, 2017). Pe langa acestea, impactul
schimbarilor climatice asupra turismului montan a fost larg examinat, studiile sugerand o
reducere a fiabilitatii stratului de zdpada si o orientare tot mai accentuata spre activitati
turistice alternative, precum turismul In natura si turismul cultural, pentru a atenua
efectele negative ale incalzirii globale (Demiroglu si colab., 2015; Dinca si colab., 2014;
Jodtowski si colab., 2023). Aceste studii ilustreaza colectiv dinamica in schimbare a
turismului montan din Slovacia, Polonia si Romania, oferind o intelegere cuprinzatoare a
dimensiunilor economice, culturale si de mediu ale acestuia.

Acest studiu compara infrastructura turistica din Carpati pentru a evidentia atat
punctele forte, cat si provocarile fiecarei tari, oferind o perspectiva asupra modului in care
aceste tari 1si valorifica resursele naturale montane pentru a sustine dezvoltarea
turismului. In regiunea carpatics, activitatea turistici are loc pe tot parcursul anului, dar
sezonalitatea influenteaza semnificativ fluxurile de turisti, cu varfuri in sezoanele de vara
si iarna (Faracik si colab., 2009). Vara, traseele montane atrag iubitorii de drumetie, iar
iarna, partiile de schi devin principalele destinatii. Aceste dinamici sezoniere sunt esentiale
pentru intelegerea comportamentului turistic. Analiza s-a concentrat pe trei indicatori
principali: reteaua de trasee montane, numadrul de partii de schi si unitdtile de cazare,
esentiali in definirea potentialului turistic al regiunii. Traseele si partiile reflecta
activitatile principale de sezon, iar numarul unitatilor de cazare indica capacitatea regiunii
de a sustine fluxurile turistice. Acesti indicatori sunt fundamentali pentru evaluarea
atractivitatii regiunii.

Regiunile montane ale Carpatilor din Romania, Slovacia si Polonia au o populatie
distribuita In comunitati rurale mici, orase medii si cateva centre urbane mari, care servesc
ca noduri economice si turistice. Desi densitatea populatiei este scazuta in zonele montane,
aceste regiuni sunt locuite de comunitati cu traditii legate de agriculturd, cresterea
animalelor si turism. Fig. 1 prezinta cele mai mari orase din zona Muntilor Carpati. Chiar
daca Slovacia are mai multe localitati de dimensiuni medii si singurele municipii de
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dimensiuni mari sunt la periferia muntilor in Romania, niciuna dintre cele trei tari nu se
remarca prin dezvoltarea urbana a zonei carpatice.

Ukraine

Austria

% Hungary

~
- Legend
_ Carpathian Cities

@ 25000 - 50000

@ 50000 175000

. 175000 - 350000 2 5

i countries ~N Serbia
[ Carpathians ™,

Fig. 1. Muntii Carpati si orasele principale ale acestora

Sursa: autorii

MATERIALE $SI METODOLOGIA DE CERCETARE

Pentru analiza celor trei indicatori mentionati am folosit date din OpenStreetMap
(OSM), cel mai cunoscut sistem de Informatii Geografice Voluntar (VGI) (Goodchild, 2007),
aparut ca o solutie pentru necesitatea de a avea date geografice deschise si usor accesibile.

Toate datele din baza de date OSM pot fi descarcate gratuit in diverse formate de date
spatiale. In plus, existi o serie de unelte open-source disponibile pentru procesarea
acestor date si generarea altor formate (Mooney si colab., 2013). Proiectul OSM se bazeaza
pe voluntari experimentati care isi dedica timpul pentru a verifica, actualiza si imbunatati
datele OSM.

OSM furnizeaza date sub forma de structuri numite "ways" cu atribute atasate.
Traseele montane, unitatile de cazare sau partiile de ski sunt un exemplu de astfel de
structuri cu atribute specifice (Fig. 2). Aceste date sunt apoi convertite intr-o baza de date
pentru o gestionare mai eficienta si pentru a facilita accesul la informatiile necesare.

OSM contine date despre intreaga suprafata a Pimantului si obiectele de pe aceasta,
clasificate pentru aproape orice tip de utilizare. In studiul nostru, ne-am concentrat pe
organizarea si filtrarea datelor relevante pentru analiza facilitatilor turistice. Indicatorii
selectati pentru acest studiu sunt partiile de ski, traseele turistice si unitatile de cazare.
Partiile de ski au fost identificate folosind atributul ,piste:type” din OSM, traseele turistice
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sunt reprezentate sub forma de ,Relations - Hiking Route”, iar unitdtile de cazare au fost
extrase din categoria ,accommodation” din OSM. Toate aceste date au fost procesate
folosind un sistem informatic geografic (GIS).

Incline

Indline

BE Add fiold:
highway
same <+ Subteleferc 9s (1 ] i)
pistezdifficulty advanced. ] gy = %
I—————
tracktype graded
Hiving R &
v Ralations (1
Row L Hiking Roate L3N |
a) b)

Fig. 2. Exemplu de date OpenStreetMap - partii de ski (a) si trasee montane (b)
Sursa: OpenStreetMap Contributors (2024). www.openstreetmap.org. Accesat la 2 noiembrie 2024.

Datele au fost importate folosind QGIS, un instrument open-source, care a permis
extragerea si prelucrarea eficientd a datelor din OpenStreetMap. Dupa importul datelor
relevante (partii de ski, trasee montane si unititi de cazare), analiza spatiald a fost
efectuatd in ArcGIS Pro, un software de specialitate, care a oferit un set avansat de
instrumente pentru analiza si vizualizarea datelor geografice. Aceasta metoda de analiza
spatialda a permis identificarea si evaluarea corelatiilor dintre facilitatile turistice din
regiunile montane, iar hartile generate au fost utile pentru a evidentia distributia acestora
pe baza diferitelor criterii geografice si tematice. Utilizarea acestor instrumente GIS a
asigurat o gestionare precisa a datelor si a facilitatilor de analizd, contribuind astfel la
realizarea unui studiu detaliat si bine fundamentat privind turismul din regiuni.

Limita masivelor montane pe baza cdrora s-a facut extragerea datelor au fost
obtinute de la European Environment Agency Datahub (EEA, 2023) si extrase din modele
altimetrice si date geografice la scara 1:25000. Masivul principal al muntilor Carpati si
Muntii Apuseni (Fig. 1) au fost folositi pentru a extrage toate datele prezentate mai sus.

REZULTATE

a. Unitati de cazare

Pentru analiza unitatilor de cazare din regiunea carpaticd, datele au fost extrase din
baza de date OpenStreetMap (OSM), incluzand toate tipurile comune de unitati de cazare:
hoteluri, moteluri, hosteluri, pensiuni si cabane. Aceste date au fost filtrate astfel incat sa
fie luate in considerare doar unitdtile situate in limitele geografice ale Muntilor Carpati.
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Aceasta abordare a permis o evaluare precisa a distributiei infrastructurii turistice in

zonele montane, excluzand regiunile din afara acestui cadru natural.

Fig. 3 ilustreaza densitatea unitatilor de cazare in fiecare dintre cele trei tari analizate

- Romania, Slovacia si Polonia - oferind o imagine comparativa clara.
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Fig. 3. Densitatea unitatilor de cazare
Sursa date: OpenStreetMap Contributors (2024). Harta: autorii

Analiza densitatii unitatilor de cazare in Carpatii din Romania, Slovacia si Polonia
scoate in evidenta strategii turistice distincte. Polonia, cu o suprafata carpatica de 18.762
km?, gazduieste 3.301 unititi de cazare, rezultind o densitate de 17,5 unititi la 100 km?.
Aceasta densitate ridicatd indica o infrastructura turistica concentrata, axata pe confort si
accesibilitate Intr-un spatiu montan limitat.

Slovacia, cu o suprafatd de 29.421 km? si 3.378 unititi de cazare, are o densitate de
11,4 unitati la 100 km?. Aceast3 valoare intermediara reflecti o abordare echilibrati, cu o
infrastructura dezvoltata intr-un teritoriu montan de dimensiuni medii.

Romania, cu cea mai extinsi zond carpatica de 66.750 km? si 5.295 unititi de cazare,
prezinti cea mai mici densitate, de doar 7,9 unititi la 100 km?. Aceast cifrd sugereazi o
strategie turisticd mai dispersa, cu accent pe turismul rural si ecologic, in acord cu
vastitatea regiunii.

b. Trasee montane

Pentru a analiza traseele montane am extras din OSM datele legate de rutele de tip
Hiking Route si le-am impartit pe cele trei tari studiate. Fig. 4 prezinta traseele montane in
zonele Carpatilor studiate. Doar traseele marcate ca trasee turistice din interiorul Muntilor
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Carpati au fost luate in considerare, drumurile forestiere si cararile nemarcate nu fac
obiectul analizei.

~— Trails Romania

~—— Trails Poland
—— Trails Slovakia

OpenTopoMap 0 100 200 km
T —

Fig. 4. Trasee montane in zona studiata

Sursa date: OpenStreetMap Contributors (2024). Harta: autorii

Pentru analiza traseelor montane din regiunile carpatice, s-a evaluat atat lungimea
totald a acestora, cat si densitatea lor raportatd la suprafata muntoasa din fiecare tara.

Slovacia dispune de o retea extinsa de trasee montane, cu un total de 41,928 km si o
densitate impresionantd de 140 km/100 km? ceea ce reflectd o infrastructurd bine
dezvoltata si accesibilitate ridicata pentru drumetii.

Polonia are o lungime totald a traseelor de 18,967 km si o densitate de 101 km/100
km?, ceea ce evidentiaza o acoperire consistentd a zonei montane.

Romania, desi are cea mai mare suprafatd muntoasa dintre cele trei tari, ofera 29,846
km de trasee montane, cu o densitate de doar 44.71 km/100 km?, sugerand o retea mai
dispersatd si o dezvoltare infrastructurald mai redusa comparativ cu Slovacia si Polonia.

Aceste diferente reflectd abordari variate ale tarilor in utilizarea si promovarea
potentialului turistic al Muntilor Carpati.

c. Partii de schi

Pentru a analiza infrastructura pentru schi am extras din OSM datele legate de
partiile de schi alpin (nu traseele neamenajate de schi de turd) care se afld in general in

88



Jurnalul de Montanologie, vol. XX - 2024

interiorul unor statiuni de schi mai mari. Dupa cum se vede in Fig. 5, partiile de schi sunt
adunate 1n jurul celor cateva statiuni mai importante din cele trei tari analizate.
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Fig. 4. Densitatea partiilor de schi in zona studiata

Sursa date: OpenStreetMap Contributors (2024). Harta: autorii

Zonele carpatice din Polonia, Slovacia si Romania prezinta densitati diferite ale
partiilor de schi, reflectand strategii variate de dezvoltare a turismului montan.

Polonia are cea mai mare densitate a partiilor de schi, cu 546,03 km de partii, ceea ce
reprezintd 2,91 km/100 km? indicAnd o infrastructurd bine dezvoltati, axati pe
maximizarea activitatilor turistice de iarna.

Slovacia, cu 672,56 km de partii si o densitate de 2,29 km/100 km?, reflecti o
dezvoltare echilibratd a infrastructurii de schi, adaptatd dimensiunilor regiunii montane.

Romania, cu 327,44 km de partii si o densitate de doar 0,49 km/100 km?, sugereaza
o infrastructurda mai redusa, in concordanta cu o strategie de turism montan mai
dispersata. Aceste diferente subliniaza prioritatile distincte ale fiecarei tari In valorificarea
turismului montan.

DISCUTII

Analiza integratd a densitatii unitatilor de cazare, traseelor montane si partiilor de
schi din regiunile carpatice ale Poloniei, Slovaciei si Romaniei reflectd strategii turistice
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distincte, influentate de prioritati economice, infrastructurale si geografice. Polonia, desi
are cea mai mica suprafata carpatica, demonstreaza o utilizare intensa si concentrata a
teritoriului, cu cele mai mari densitati atat in ceea ce priveste cazarile (17,5 unitati/100
km?), cat si partiile de schi (2,91 km/100 km?), secondati de o infrastructura semnificativi
de trasee montane (101 km/100 km?). Aceasta indici o orientare clard citre un turism
intens, accesibil si bine organizat.

Slovacia, cu densitati intermediare la toate categoriile specifice sporturilor de iarna
(11,4 unitati de cazare/100 km?, 2,29 km de partii/100 km?) are cea mai mare densitate
de trasee turistice 140 km de trasee/100 km? Acest lucru ilustreazi o abordare
echilibratd, care imbina dezvoltarea infrastructurii turistice cu conservarea mediului si
diversificarea ofertei turistice. Aceasta pozitioneaza tara ca o destinatie versatild, potrivita
atat pentru sporturile de iarng, cat si pentru drumetiile montane.

Romania, desi dispune de cea mai mare suprafata carpatica si cel mai mare numar
total de unitati de cazare (5.295) are cele mai mici densitati la toate categoriile (7,9 unitati
de cazare/100 km?, 44,71 km de trasee/100 km? si 0,49 km de partii/100 km?). Aceasta
sugereaza o infrastructura dispersatd si mai putin concentratd, adaptatd unui model
turistic orientat catre explorarea rurala si turismul ecologic, mai degraba decat turismul de
masa.

Aceste date evidentiaza diferente in strategiile nationale de valorificare a Muntilor
Carpati, reflectand modul in care fiecare tara echilibreaza accesibilitatea, diversitatea
experientelor turistice si sustenabilitatea dezvoltarii regionale.

CONCLUZII

In cadrul acestei cercetiri, am analizat potentialul turistic al regiunilor montane din
Carpati utilizdnd date din OpenStreetMap (OSM), o bazd de date geografica deschisa si
gratuitd. Am investigat trei indicatori principali: partiile de ski, traseele montane si
unitatile de cazare, pentru a evalua distributia si accesibilitatea facilitatilor turistice in
zonele montane din Romania, Slovacia si Polonia. Procesul de analiza a fost realizat cu
ajutorul instrumentelor GIS, respectiv QGIS si ArcGIS Pro, care au permis importul,
prelucrarea si analiza spatiala a datelor OSM. Rezultatele obtinute au demonstrat o
corelatie Intre numarul de facilitati turistice si zonele cu un potential ridicat pentru
activitati de recreere si turism montan, confirmand importanta infrastructurii turistice in
atragerea vizitatorilor In aceste regiuni.

Prin utilizarea OSM si a instrumentelor GIS, am reusit sa identificim principalele
zone de interes turistic din Carpati, evidentiind diferentele semnificative Intre tarile
analizate in ceea ce priveste distributia si disponibilitatea facilitatilor turistice, cum ar fi
traseele montane, partiile de schi si unitatile de cazare. Studiul a aratat ca regiunile cu o
infrastructura mai dezvoltata, precum zona Zakopane din Polonia, au o concentrare mai
mare de facilitati de 1nalta calitate, ceea ce sugereaza o atractie mai mare pentru turistii
care cautd servicii premium. De asemenea, analiza a relevat ca Slovacia este mai bine
pregatita pentru turismul de vard, avand un numar semnificativ de trasee montane, dar si
facilitati suficiente pentru a sustine un flux turistic important in sezonul de iarng, in special
pe partiile de schi. in general, studiul subliniazi importanta planificirii si dezvoltirii
infrastructurii turistice pentru a sustine fluxurile sezoniere de turisti din lunile de vara si
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iarna, punand accent pe diversificarea ofertei turistice si pe cresterea atractivitatii
regiunilor montane.

In continuare, cercetirile viitoare pot explora integrarea datelor suplimentare,
precum cele climatice sau economice, pentru a obtine o imagine si mai detaliatd a dinamicii
turismului montan. De asemenea, analiza impactului turismului asupra mediului si
comunitdtilor locale ar putea adduga un strat important de informatii pentru dezvoltarea
unui turism sustenabil In regiunile montane. O posibila directie viitoare de cercetare ar fi
utilizarea datelor despre activitatea firmelor care activeaza in domeniul turismului in zona
sau analiza evolutiei fluxului de turisti in functie de variatia temperaturilor sau a stratului
de zapada anual.
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Rezumat

Tranzitia de la un model de productie liniar, caracterizat prin epuizarea resurselor, citre o abordare
circulard a devenit esentiald in solutionarea provocdrilor globale legate de sustenabilitate.
Bioeconomia circulara se contureaza ca un cadru inovator, integrand principiile economiei circulare
cu strategiile bioeconomiei, pentru a Incuraja practici ecologice si eficiente in utilizarea resurselor.
Prin focalizarea pe reciclarea si reutilizarea reziduurilor organice, in special a subproduselor
provenite din fructe, aceasta strategie Isi propune sa inchida ciclurile de nutrienti, sa diminueze
impactul asupra mediului si sa previna pierderea resurselor valoroase. Valorificarea deseurilor din
fructe contribuie semnificativ la reducerea poludrii mediului, iar diminuarea amprentei de carbon
de-a lungul lantului de aprovizionare alimentar sprijina ecologizarea proceselor. Transformarea
subproduselor, precum deseurile din fructe, reprezinta o tendinta globald in crestere, avand un
potential considerabil de a imbunatati valoarea nutritionala a alimentelor de baza si de a raspunde
preocupdrilor legate de sustenabilitate. Cu toate acestea, in ciuda continutului ridicat de
fitochimicale, doar o mica proportie din aceste subproduse - mai putin de 0,5% din deseurile de
fructe, de exemplu - este In prezent reutilizata pentru a crea produse cu valoare addugata.

Aceasta analiza a literaturii de specialitate examineaza abordarile integrate pentru reducerea
impactului asupra mediului prin valorificarea subproduselor din fructe. Prin aplicarea principiilor
bioeconomiei circulare, pot fi dezvoltate produse inovatoare si de inalta calitate, contribuind la
reducerea deseurilor, stimularea cresterii economice locale si promovarea durabilitdtii mediului.
Studiul subliniaza necesitatea utilizarii eficiente a resurselor naturale, fiind aliniat cu eforturile
globale de a construi un viitor mai sustenabil.

Cuvinte-cheie: Bioeconomie circulard, valorificare, deseuri de fructe, subproduse, impact de
mediu.

INTRODUCERE

in ultimele decenii, la nivel global, am asistat la o crestere masiva a populatiei, care a

generat, fard indoiald, o presiune severd asupra disponibilitatii, gestionadrii si eliminarii
alimentelor (Bathia si colab., 2023).

Alimentele, o resursa care se transforma rapid in deseuri (Badgett si Milbrandt,

2021), par sa fie puternic corelate cu amprenta de carbon, reducerea acesteia fiind de o
importanta cruciald prin identificarea unor metode inovatoare si sustenabile de tratare,
care sa aducd beneficii mediului in ansamblu (Carpio-Aguilar si colab., 2019; Jones si
colab., 2021). Potrivit lui Bennbaia et al. (2018), rata exceptional de scazuta de reciclare a
deseurilor alimentare contribuie la acumularea unor cantitati masive de alimente aruncate
in gropile de gunoi. In aceste depozite, deseurile alimentare sunt incinerate, ceea ce duce la
eliberarea de gaze nocive in atmosfera.
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Sarker et al. (2024) indica faptul ca reciclarea si valorificarea deseurilor alimentare
au devenit un domeniu proeminent si in rapida crestere in cercetarea sustenabila la nivel
mondial. Obiectivele de Dezvoltare Durabila (ODD) ale Natiunilor Unite subliniaza
importanta gestionarii deseurilor alimentare ca strategie critica pentru a avansa ODD 2
(Zero Foamete), ODD 3 (Sanatate si bunastare), ODD 6 (Apa curata si sanitatie), ODD 7
(Energie accesibila si curatd) si ODD 12 (Consumul si productia responsabile).

Pentru a sprijini extinderea unei economii biocirculare axate pe gestionarea
deseurilor alimentare, eforturile la nivel global se concentreaza pe explorarea
tehnologiilor care le transforma in produse valoroase, combustibili sau energie (Badgett si
Milbrandt, 2021). in prezent, atentia este indreptata spre valorificarea naturii in diverse
domenii stiintifice, avand sustenabilitatea ca obiectiv central.

in acest context, fructele, odinioari neglijate, prezinta un interes deosebit, fiind
resurse naturale regenerabile si abundente, ce includ componente precum radacini, spice,
scoarta, frunze, tescovind, coji, seminte si samburi. Aceste componente au compozitii
chimice diverse si ofera beneficii semnificative, ins3, In ciuda bogatiei lor in fitocompusi
(Kumar si colab., 2024), doar o fractiune din astfel de subproduse—mai putin de 0,5% din
deseurile de fructe, de exemplu—este in prezent reutilizata pentru a produce produse
valoroase (Nasrollahzadeh si colab., 2020).

Scenariul cercetdrilor actuale evidentiaza faptul ca o gama diversa de seminte de
fructe bogate in fitocompusi, aruncate de gospodarii si de sectorul agroalimentar, ar putea
servi nu doar ca viitoare alimente functionale, ci si ca materii prime valoroase pentru
dezvoltarea nutraceuticelor, produselor cosmetice si a diverselor aplicatii farmaceutice
(Alves si colab., 2021).

Industria fructelor si legumelor genereaza un volum semnificativ mai mare de
deseuri comparativ cu alte sectoare de procesare a alimentelor, contribuind cu 25-30% la
totalul deseurilor (Ajila si colab., 2010).

in acest context favorabil, se contureazi o oportunitate pentru dezvoltarea unor
produse inovatoare si de 1nalta calitate care sd incorporeze subprodusele generate de
industria alimentard, reducand astfel impactul negativ asupra mediului. Cercetdrile arata
ca utilizarea subproduselor din industria alimentara nu doar cd diminueaza risipa
alimentard, ci genereaza si valoare addugatd, stimuland economiile locale (Baiano, 2014;
Prakash si colab., 2017; Mahato si colab., 2018; Ng si colab., 2020; Zhang si colab., 2021).

Avand la baza literatura stiintifica relevanta (Nirmal si colab. 2023; Salamon si
colab., 2024), se poate afirma fard echivoc faptul ca utilizarea subproduselor rezultate din
industria alimentara pentru imbunatdtirea valorii nutritionale a alimentelor de baza
reprezintd o tendintd actuald la nivel mondial. Prin integrarea subproduselor si a
deseurilor necomestibile din industria alimentara in noi lanturi valorice, aceasta abordare
se aliniaza cerintelor consumatorilor pentru produse alimentare de calitate superioar3,
punand accent pe cresterea continutului de nutrienti si pe proprietdtile benefice pentru
sandtate (Mankowski si colab., 2018; Wojciechowska-Solis si colab., 2020; Comisia
Europeana, 2023; Kusar si colab., 2023).

Cercetarile evidentiaza ca, atat timp cat gustul si calitatea nu sunt compromise,
consumatorii sunt dispusi sa achizitioneze produse alimentare care Incorporeaza
ingrediente reciclate, mai ales atunci cand sunt informati in mod corespunzator despre
beneficiile de mediu ale acestor produse (Aschemann-Witzel si Zielke, 2020).

Aceastad lucrare oferad o perspectiva bazata pe literatura stiintifica, avand ca obiectiv
reducerea impactului asupra mediului prin bioeconomie circulara, cu un accent specific pe
valorificarea subproduselor rezultate de la procesarea fructelor. Prin sintetizarea
cercetarilor recente si a studiilor de caz, aceastd perspectiva isi propune sa identifice bune
practici, provocari si oportunitdti pentru implementarea eficientd a acestor strategii.
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Scopul este de a oferi noi orizonturi care sa sprijine elaborarea politicilor publice, sa
ghideze cercetdrile viitoare si sd contribuie la dezvoltarea sustenabild a regiunilor
montane in contextul schimbadrilor climatice.

MATERIALE SI METODOLOGIE

Pentru a oferi o imagine de ansamblu cuprinzadtoare, informatii precise si relevante
au fost colectate meticulous, In conformitate cu topicul de cercetare abordat. Lucrarea a
fost elaboratd exclusiv pe baza publicatiilor stiintifice In limba engleza, procesul incluzand
o etapa detaliatd de selectie, urmatd de extragerea diverselor tipuri de publicatii, cum ar fi
articole originale, articole de sinteza si lucrari din conferinte, preluate din bazele de date
Web of Science (Clarivate Analytics) si Scopus.

Obiectivul acestei sinteze nu a fost de a compila sau descrie exhaustiv toate
rezultatele stiintifice disponibile in aceste baze de date utilizand cuvintele cheie
,valorization fruit waste” sau ,fruit by-products valorization”. In schimb, lucrarea isi
propune sa rezume si sa evidentieze sistematic tendintele cheie de cercetare legate de
valorificarea subproduselor din fructe, folosind o abordare descriptiva.

Dintre publicatiile selectate, o observatie notabilda este ca nu au fost identificate
cercetdri axate pe valorificarea subproduselor/deseurilor provenite din padurile de fructe
in zonele montane.

Asa cum s-a mentionat anterior, principalele cuvinte utilizate pentru interogarea
motorului de cautare WOS au fost:

e ,valorization of fruit/fruits waste” OR ,fruit/fruits by-product/products

valorization” OR ,fruit/fruits pomace/pomaces valorization”.

Rezultatele obtinute au fost urmatoarele:

e 1155 rezultate dupa subiect si 80 de rezultate dupa titlu pentru sintagma:
»valorization of fruit/fruits waste”;

e 657 rezultate dupa subiect si 29 de rezultate dupa titlu pentru sintagma:
Jfruit/fruits by-product/products valorization”;

e 255 rezultate dupa subiect si 4 rezultate dupa titlu pentru sintagma: ,fruit/fruits

pomace/pomaces valorization”.

Pentru a rafina domeniul cercetdrii, au fost aplicate criterii suplimentare de includere
si excludere a publicatiilor. Articolele au fost prioritizate in functie de relevanta lor pentru
temele de baza ale bioeconomiei circulare, metodelor inovatoare de valorificare si
sustenabilitatii mediului. De asemenea, s-a acordat o atentie deosebita studiilor care
exploreaza progresele tehnologice si aplicatiile practice in valorificarea subproduselor din
fructe. Abordarea metodologicd a Incorporat atat analize cantitative, cat si calitative.
Instrumentele bibliometrice au fost utilizate pentru a identifica tendintele cheie de
cercetare, autorii prolifici si revistele influente din domeniu. In plus, s-a realizat o
clasificare tematica pentru a categoriza studiile In domenii distincte, precum conversia
biochimica, recuperarea materialelor si aplicatiile la scara industriala.

Acest proces sistematic a asigurat selectarea unor surse de inalta calitate, favorizand
o Intelegere solida a cunostintelor existente si identificarea lacunelor critice pentru
directiile viitoare de cercetare. Interpretarea datelor s-a bazat pe selectarea principalelor
dezbateri pe doua linii de studiu - subprodusele din fructe si tehnicile inovatoare de
valorificare, urmate de discutii asupra concluziilor obtinute.
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REZULTATE SI DISCUTII

Sustenabilitatea mediului reprezinta o provocare esentiala pentru vremurile
contemporane. Deseurile/subprodusele de fructe, daca nu sunt gestionate eficient, pot
genera probleme semnificative, incluzand poluarea apei si a solului, contributii la efectul
de serd, eutrofizarea, Incalzirea globala si diverse probleme de sanatate, in principal din
cauza biodegradabilitdtii ridicate si a proprietdtilor fermentative (deMedeiros si colab.,
2020). In acest context, utilizarea subproduselor a apirut ca o abordare promititoare
pentru reducerea deseurilor si crearea de produse cu valoare addugata (Igbal si colab.,,
2021). Majoritatea problemelor asociate cu subprodusele de fructe pot fi rezolvate prin
cresterea valorii lor economice prin valorificare, aviand in vedere ca acestea sunt
considerate materii prime valoroase pentru produse noi, in conformitate cu principiile
economiei fara deseuri sau bioeconomiei circulare (Ningrum si colab., 2018). Exista o
gama largd de subproduse din fructe care pot fi utilizate, cum ar fi cojile, semintele,
tescovinele, simburii, dupa cum se poate observa in Tabelul 1, care include exemple din
literatura stiintifica.

Tabelul 1. Subproduse/deseuri de fructe utilizate pentru valorificare

Tip de subprodus/deseu Fruct Referinte bibliografice

Abboud si colab., 2020; Aisyah & Ngibad, 2022; Lin si colab.,

Coji Fructul pasiunii 2022; Sampaio si colab., 2022; Huo si colab,, 2023

Antoniassi si colab., 2022; Yeo & Thed, 2022; Vieira si

Semine Fructul pasiunil | 141y, 2022; Muslim si colab,, 2023; Ahmad & Malik, 2023
Coaj tare Fructul pasiunii de Souza si colab., 2018; lna.yat.i si colab., 2018; Pereira si
colab., 2021; Liu si colab., 2021
Tescovine Fructe de padure Struck si colab., 2016; Petrov Ivankovi¢ si colab., 2024
Tescovine Fructe tropicale Ningrum si colab., 2018
Tescovine Cirese amare Tesli¢ si colab., 2023

Mere, Struguri, Lamai,

Tescovine Mango Igbal si colab., 2021
Tescovine Struguri Theagarajan si colab., 2019
Tescovine Diferite fructe Venkidasamy si colab., 2024
Coji Mango Ajila et al,, 2010
Seminte Mure Fazio si colab., 2013
Seminte Coacaze negre Al-Hamimi &Turner., 2020
Seminte Merisoare Helbig si colab., 2008
Seminte Agrise Gornas & Rudzinska, 2016; Al-Hamimi &Turner, 2020
Seminte Struguri Harbeoui et al.2018; Gornas si colab., 2019
Seminte Aronia Al-Hamimi &Turner., 2020
Seminte Afine Helbig si colab., 2008; Gustinelli si colab., 2018
Seminte Soc Helbig si colab., 2008; Dulf et al,, 2013; Fazio si colab., 2013
Seminte Zmeura Oomabh si colab., 2000
Seminte Scorus Al-Hamimi & Turner, 2020
Seminte Capsuni Helbig si colab., 2008

Fructele si subprodusele lor contin o serie de compusi bioactivi functionali valorosi,
care pot fi extrasi prin diverse tehnici (conventionale sau moderne, de ultima generatie),
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fiecare avand aplicabilitati specifice in functie de natura subprodusului si de compusul
tintit. Mai jos sunt exemple generale ale acestor compusi si tehnicile asociate, pe baza
informatiilor relevante din literatura stiintifica.

Tabelul 2. Compusi bioactivi continuti de subprodusele de fructe (Nirmal si colab., 2023)

- . . Technica de Referinte bibliografice
Compusi bioactivi . 7
extractie
Polifenoli, antocianine, Macerare Masi si colab., 2016; Cujic si colab., 2016;
flavonoide,uleiuri esentiale Naviglio si colab., 2017
Alkaloizi, steroli, flavonoide, Rathore si colab., 2012; Leela si colab., 2013
glicozide, saponine, fenoli, lignine, Percolare
tanini
Antioxidanti si polifenoli Decoct Rijo si colab., 2014

Reflux sau Aliboudhar si colab., 2014; Sagar si colab.,
extractia solid- 2018
lichid

Uleiuri esentiale, flavonoide,
polifenoli

Rasini fenolice, antioxidanti, uleiuri
esentiale, flavonoide

Extractia Soxhlet Kumar, 2018; Alara si colab., 2018

Flavonoide, antioxidanti,
carotenoide, acizi grasi, uleiuri
esentiale, terpene, polifenoli

Extractia cu fluid Da Silva si colab., 2016

supercritic (SFE)

Compusi fenolici, glicozide, Extractia asistata Sridhar si colab., 2021
flavonoide, terpenoide, uleiuri de microunde
esentiale, alkaloizi, saponina (MAE)
Antociani, polifenoli, carotene, Extractia asistata | Gligor si colab., 2019; Nadar si colab., 2019
terpene, flavonoide de enzime (EAE)

Extractia asistata | Redondo si colab., 2018; El Kantar si colab.,
de camp electric 2018
pulsatoriu (PEFE)

Extractia asistata | Wen si colab., 2018; Kumar si colab., 2021
de ultrasunete

Fenolj, flavonoide, proteine,
antociani, carbohidrati

Compusi fenolici, flavonoide, uleiuri,
antocianine

(UAE)
Compusi fenolici, flavonoide, Extractia asistata Khan si colab., 2019
carotenoide, pectine, luteing, de presiune
licopen, catechina hidrostatica 1nalta

Pe baza analizei literaturii stiintifice, se poate observa ca principalele domenii de
valorificare a subproduselor din fructe pot fi impartite in mai multe categorii principale,
asa cum este prezentat in Figura 1. In acest sens, Ajila si colab. (2020) evidentiazi ci
integrarea pulberii de coaja de mango in compozitia macaroanelor reprezintd o strategie
promitdtoare pentru imbunatatirea profilului nutritional al acestora, abordand in acelasi
timp provocarea ecologica legata de deseurile de coajd de mango. Studiul subliniaza ca o
proportie de pana la 5% de pulbere de coaja de mango addugata in gris permite obtinerea
unor macaroane cu proprietati nutritionale superioare, inclusiv un continut crescut de
fibre alimentare, polifenoli si carotenoizi, precum si o capacitate antioxidanta sporiti. in
mod remarcabil, aceste imbunatatiri nutritionale nu compromit calitatea de gatire, textura
sau caracteristicile senzoriale ale produsului final. Dintr-o perspectiva industriala,
valorificarea cojii de mango ca ingredient functional nu doar ca promoveaza
sustenabilitatea, ci si adauga valoare unui subprodus al industriei de procesare a mango-
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ului. Aceastd abordare se aliniaza cererii in crestere pentru alimente functionale care ofera
beneficii pentru sanatate, contribuind totodata la reducerea risipei alimentare.

Fig. 1. Domenii principale pentru valorificarea subproduselor din fructe

Axandu-se si pe dezvoltarea diverselor suplimente alimentare si alimente
functionale, valorificarea tescovinei de struguri pare a fi o solutie viabila, conform
cercetarilor realizate de Theagarajan si colab. (2019). Integrarea tescovinei de struguri
Muscat in biscuiti, Intr-o proportie de 6% (m/m), a demonstrat nu doar o Imbunatatire a
proprietatilor antioxidante, ci si o prelungire a duratei de pastrare, transformand astfel o
gustare traditional bogata in grasimi intr-un aliment functional cu beneficii pentru
sanatate. Aceste rezultate subliniaza importanta reutilizarii deseurilor agricole pentru
obtinerea unor produse cu valoare nutritionald, contribuind atat la gestionarea durabila a
resurselor, cat si la dezvoltarea unor optiuni alimentare mai sanatoase.

Tinand cont de faptul cd tescovina este un subprodus subutilizat al productiei de
sucuri, In special in tdrile in curs de dezvoltare, Ningrum si colab. (2018) sustin cu tdrie ca
valorificarea compusilor bioactivi si a enzimelor prezente in acest subprodus ofera
oportunitati semnificative pentru dezvoltarea produselor nutraceutice si functionale. Prin
transformarea tescovinei, adesea consideratd deseu, in resurse valoroase, aceasta
abordare nu doar ca sporeste valoarea economica a productiei alimentare, ci promoveaza
practicile sustenabile si sprijind dezvoltarea unor produse benefice pentru sandtate,
aplicabile intr-o gama diversificatd de domenii.

Un alt exemplu elocvent din spectrul valorificarii subproduselor, se regaseste in
stuiul realizata de Petrov Ivankovi¢ si colab. (2024), care a demonstrat potentialul
reutilizarii tescovinei de coacdze negre, zmeurd, capsuni si aronia provenite din productia
de sucuri. Prin utilizarea unor metode de extractie fara solventi organici, au fost obtinute
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extracte bogate in polifenoli, cu activitate antioxidanta semnificativa. Analizele statistice
(RACI si GAS) au identificat coacazele negre ca avand cel mai puternic potential
antioxidant dintre extractele testate. Toate extractele au manifestat o influenta dependenta
de doza asupra cresterii bacteriilor benefice pentru piele (S. epidermidis) si a bacteriilor
daundtoare (S. aureus), extractul din tescovina de zmeura aratand cel mai ridicat potential
datorita capacitatii sale prebiotice in co-cultura cu cele douda microorganisme.

fn ansamblu, rezultatele sustin cu fermitate faptul ci tescovinele de fructe de padure
reprezinta surse valoroase de compusi bioactivi, cu aplicatii promitatoare in alimente
functionale si cosmetice prebiotice. Cercetdrile viitoare ar trebui sa se concentreze pe
optimizarea proceselor de extractie pentru a spori eficienta acestora si pe evaluari
detaliate ale activitatii prebiotice folosind modele in vitro ale pielii si alte reprezentari ale
microbiotei cutanate. Aceste eforturi ar contribui la o intelegere mai cuprinzitoare a
efectelor acestor extracte asupra Intregului microbiom cutanat.

Studiile realizate de Nasrollahzadeh si colaboratorii sdi (2020) subliniaza potentialul
transformator al extractelor si reziduurilor de fructe ca resurse sustenabile pentru
dezvoltarea de (nano)materiale utilizabile intr-o varietate de aplicatii catalitice si de
mediu. Prin valorificarea proprietatilor chimice excelente ale acestor resurse regenerabile,
industriile pot concepe sisteme catalitice eficiente din punct de vedere al costurilor si
prietenoase cu mediul. Aceastd abordare nu doar ca raspunde provocdrilor globale legate
de gestionarea deseurilor, ci si aliniaza procesele cu principiile chimiei verzi, transformand
deseurile in active valoroase. Rezultatele evidentiazda beneficiile duble ale reducerii
impactului asupra mediului si promovarii inovatiei in catalizd si nanotehnologie,
contribuind astfel la un viitor mai sustenabil si economic viabil.

Cercetari stiintifice conexe subliniazd potentialul notabil al samburilor de fructe
pentru aplicatii industriale extinse in diverse domenii ale economiei biocirculare, inclusiv,
dar fara a se limita la sectoarele cosmetice si farmaceutice. Recenzia realizata de Kumar si
colab. (2024) ofera exemple relevante in acest sens. Utilizarea nanoparticulelor metalice
derivate din samburi de fructe necomestibili reprezinta o frontiera promitdtoare in
nanotehnologie, oferind aplicatii variate in catalizd, livrarea de medicamente si tehnologii
de detectare. Cu toate acestea, testarea toxicitatii ramane o provocare esentiald, chiar si
pentru nanoparticulele produse sustenabil. Abordarea preocuparilor legate de toxicitatea
acuta este cruciala pentru a asigura utilizarea sigura a acestora in diverse domenii.

in mod similar, punctele cuantice de carbon (Carbon Dots - CDs) obtinute din
samburi de fructe necomestibili se contureaza ca o alternativd sustenabild la probele
fluorescente si punctele cuantice, avand aplicatii variind de la monitorizarea mediului la
bioimaging. Desi metoda hidrotermald este consideratd eficientd pentru producerea de
CDs, este necesard o cercetare mai ampld asupra CDs obtinute din biomasd, cu un
randament cuantic (QY) ridicat (Kumar si colab., 2024).

In contexte agricole si de mediu, biocharul derivat din samburi de fructe
necomestibili serveste ca un ameliorator ecologic al solului, sporind retentia de nutrienti si
sechestrarea carbonului. Dintre metodele de piroliza disponibile, piroliza cu microunde
este cea mai eficientd, desi cercetari suplimentare sunt necesare pentru extinderea
resurselor functionale sustinute de biochar. In plus, bioadsorbantii obtinuti din acesti
samburi joaca un rol esential in purificarea apei, Indepartand eficient contaminantii.
Imbunititirea proprietitilor bio-adsorbantilor pe bazi de biomasi rimane un domeniu
vital de explorare (Kumar si colab., 2024).

in domeniul energiei regenerabile, conversia simburilor de fructe necomestibili in
biodiesel ofera o alternativa sustenabild la combustibilii traditionali, contribuind la
reducerea emisiilor de gaze cu efect de sera. Cu toate acestea, comercializarea acestora
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este limitata in multe tari, iar explorarea suplimentara a resurselor biobazate ar putea
creste productia de biodiesel dincolo de nivelurile combustibililor conventionali.

Acesti samburi au, de asemenea, potential n aplicatii de Imbogatire in alimentatie si
furaje pentru animale. Produsele alimentare imbogatite pe baza de cereale ofera beneficii
functionale si nutritionale, In special in regiunile subdezvoltate, unde costurile alimentelor
sunt ridicate. Incorporarea acestor simburi in uleiuri comestibile, pelicule si invelisuri
creste valoarea produselor alimentare. in furajele pentru animale, acesti samburi
imbunatatesc valoarea nutritionald a dietelor pentru pasari si pesti, sporind conversia
furajelor, performanta de crestere si sanatatea generald. Cu toate acestea, este necesara
abordarea preocuparilor legate de sigurantd, cum ar fi prezenta glicozidelor cianogenice,
pentru a asigura utilizarea lor in conditii de siguranta (Kumar si colab., 2024).

Privind spre viitor, valorificarea samburilor de fructe necomestibili ofera
oportunitdti pentru inovatie si sustenabilitate. Cercetdri suplimentare pot contribui la
optimizarea proceselor scalabile de extractie a substantelor valoroase si la extinderea
aplicatiilor acestora in biotehnologie, industria farmaceuticd si energia regenerabila.

Solutionarea preocuparilor legate de sigurantd va fi esentiald pentru deblocarea
intregului potential al acestor resurse, promovand un viitor mai verde si mai sustenabil
(Kumar si colab., 2024).

in mod similar, alte studii s-au concentrat pe stabilirea unei baze de intelegere a
subproduselor de fructe subevaluate pentru a le imbunatati valorificarea. Numeroase
cercetdri au explorat utilizarea subproduselor de fructe ca surse alternative de fibre
alimentare (FA), precum si aplicarea acestora in imbogatirea biscuitilor, fursecurilor si
painii din grau. Potrivit lui Tsegay si colab. (2024), aceste subproduse au fost investigate,
de asemenea, pentru extractia unor componente functionale valoroase, cu aplicatii in
industria alimentard, cosmeticd si farmaceutica. Dovezile subliniaza proprietatile
farmaceutice remarcabile ale cojilor si samburilor de fructe, sustinand utilizarea acestora
in aplicatii alimentare mai degraba decat in scopuri non-alimentare, cum ar fi productia de
biocombustibili.

Multe dintre subprodusele analizate in studiul lor prezinta profiluri nutritionale
bogate, ceea ce le face potrivite pentru conversia in pigmenti naturali, concentrate de fibre
alimentare, materiale de ambalare alimentara, nutraceutice si bauturi fermentate. Cu toate
acestea, tehnologiile actuale de valorificare se confrunta cu limitari. Cercetarile
cuprinzatoare si un design atent sunt esentiale pentru selectarea subproduselor potrivite
si optimizarea conditiilor de procesare. Prin urmare, dezvoltarea unor tehnici inovatoare si
personalizate de procesare pentru aceste subproduse este imperativa pentru a realiza pe
deplin potentialul acestora (Tsegay si colab., 2024).

Desi scenariile prezentate par sa ofere solutii sustenabile bune pentru valorificarea
diferitelor subproduse de fructe, provocarea principald in recuperarea acestor compusi
constd In identificarea celei mai potrivite si ecologice tehnici de extractie, care sa
maximizeze randamentul si sd pastreze stabilitatea produselor extrase (Ferrentino si
colab., 2018).

CONCLUZII

Valorificarea subproduselor de fructe nu reprezinta doar o strategie promitatoare
pentru reducerea deseurilor, ci si o componentd esentiald in avansarea principiilor
bioeconomiei circulare. Asa cum afirma Tsegay si colab. (2024:31) In mod inspirat:
,Beneficierea de pe urma deseurilor este o perlad de intelepciune, iar ignorarea valorii lor
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fnseamna participarea la poluare.” Acest studiu a evidentiat potentialul subproduselor de
fructe de a contribui la realizarea obiectivelor de dezvoltare sustenabild prin atenuarea
provocdrilor de mediu generate de risipa alimentar3, inclusiv contributia semnificativa a
acesteia la emisiile de gaze cu efect de sera si amprenta de carbon. Prin sintetizarea
cercetdrilor existente, lucrarea subliniaza valoarea subproduselor de fructe ca surse de
compusi de 1nalta valoare utilizabili in nutraceutice, produse cosmetice, farmaceutice,
biocombustibili si alimente functionale.

Tehnicile inovatoare de procesare, precum extractia fara solventi organici, metodele
asistate de enzime si aplicatiile biotehnologice avansate, au demonstrat fezabilitatea
exploatdrii proprietatilor bioactive ale acestor subproduse fara a compromite integritatea
mediului. Cu toate acestea, persistad provocari legate de optimizarea proceselor de extractie
si dezvoltarea unor tehnologii scalabile, viabile economic, care sd se alinieze cu
sustenabilitatea ecologicd. Integrarea acestor subproduse in noi lanturi valorice poate
aborda preocuparile globale legate de gestionarea deseurilor, poate stimula economiile
locale si poate promova inovatiile ecologice.

Cercetarile viitoare ar trebui sa se concentreze pe rafinarea metodologiilor de
extractie pentru a maximiza randamentul si stabilitatea produselor, explorand in acelasi
timp potentialul prebiotic si de aliment functional al acestor subproduse. De asemenea,
studii mai cuprinzadtoare asupra interactiunii lor cu diversi microbiomi si aplicatiile lor
industriale ar putea dezvalui noi oportunitati de valorificare. Prin Incurajarea colaborarii
multidisciplinare, valorificarea subproduselor de fructe poate evolua de la o practica de
nisa la o piatra de temelie a dezvoltarii sustenabile, transformand deseurile in resurse si
impulsionand progresul global catre un viitor mai verde.
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Rezumat

Articolul analizeazd relatia dintre educatia financiara, alfabetizarea financiara si incluziunea
financiara In Romania, avand ca scop identificarea modalitatilor de imbunatatire a eficientei
programelor de educatie financiard. De asemenea, subliniazd rolul critic al alfabetizarii
financiare in promovarea stabilitatii economice si reducerea saraciei, mai ales in contextul
digitalizirii rapide a sectorului bancar. in studiu se utilizeazi metoda analizei datelor
secundare, bazandu-se pe rapoarte nationale, cercetdri academice si studii institutionale de la
autoritatile financiare cheie, cum ar fi Banca Nationald a Romaniei si Ministerul Educatiei. Se
evalueaza eficienta diverselor initiative de educatie financiard care vizeaza diferite grupuri
demografice, concentrandu-se in mod special pe populatiile rurale si varstnice. Concluziile
indica faptul c3, in ciuda eforturilor crescute, Romania se confrunta cu provocari semnificative,
inclusiv rate scazute de alfabetizare financiarg, lipsa de incredere in institutiile financiare si
acces limitat la educatia financiari in zonele rurale. In plus, analfabetismul digital accentueazi
excluderea financiard, deoarece multe persoanei nu pot utiliza pe deplin serviciile bancare
digitale. Acest studiu examineaza in mod unic rolul serviciilor bancare digitale ca factor de
mediere In incluziunea financiara, in special pentru grupurile vulnerabile, oferind in acelasi
timp o evaluare cuprinzatoare a programelor de educatie financiara si a eficacitatii acestora in
diferite segmente demografice din Romania. Lucrarea concluzioneaza prin recomandarea unei
colaborari sporite intre institutiile guvernamentale, financiare si educationale pentru a crea o
strategie integratd de educatie financiard care sa abordeze atat alfabetizarea, cat si
competentele digitale pentru o mai buna incluziune financiara.

Cuvinte-cheie: Alfabetizare Financiard, Educatie Financiard, Digitalizare Bancard, Incluziune
Financiard, Romdnia

INTRODUCERE

Educatia financiara contribuie semnificativ la bunastarea populatiei si, prin urmare,
la dezvoltarea economici. In Uniunea Europeani, initiativele de educatie financiard au
cdpatat amploare datorita unor factori precum excluziunea sociald, cresterea datoriilor,
fmbatranirea populatiei, alocarea ineficienta a resurselor, scaderea Increderii In institutiile
financiare ca urmare a falimentului bancilor private, criza financiara din 2008 si criza
creditelor 1n franci elvetieni. Eforturile s-au concretizat In dezvoltarea strategiilor
nationale de educatie financiard, implicand o colaborare intensa intre institutiile
financiare, autoritatile pietei financiare, institutiile de Invatamant si Ministerul Educatiei.
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Au aparut carti de educatie financiara scrise de autori romani, mass-media s-a implicat in
acest domeniu, iar programe de educatie financiara sunt difuzate la posturi de radio si TV
cu acoperire nationala.

Exista doua situatii care pun sub semnul Intrebarii posibilitatile reale de crestere ale
alfabetizarii financiare si ale educatiei financiare. Primul aspect este reticenta populatiei,
iar a doua situatie care submineaza succesul initiativelor de educatie financiara este nsasi
eficienta si eficacitatea acestor initiative, in cazul carora opiniile cercetdtorilor sunt
divergente.

Unele cercetdri sustin ca aproape jumatate dintre romani se bazeaza pe propriile
cunostinte sau pe sfaturile prietenilor atunci cand iau decizii cu implicatii financiare si ca
mai mult de jumatate dintre romani recunosc ca nu au avut acces la informatii financiare
sau interes In Tmbunatatirea nivelului lor de educatie financiara. Lipsa de incredere in
educatia financiara si in institutiile financiare este cauzata si de numeroasele evenimente
care au marcat societatea romaneascd dupa Revolutie (inflatia de trei cifre din anii ‘90,
devalorizarea economiilor depuse la CEC, schemele piramidale, falimentele bancilor
private, criza din 2008, impactul creditelor in franci elvetieni, pandemia COVID-19,
razboiul din Ucraina etc.).

Exista studii care demonstreaza utilitatea initiativelor de educatie financiara, dar si
cercetdri care pun la indoiald eficienta acestora. Sunt cercetatori care sustin cd programele
de educatie financiara au un impact neglijabil asupra comportamentelor financiare reale,
studiile indicand ca efectele lor se estompeaza in timp. Fernandes si colab. (2014) au
constatat ca eforturile de educatie financiara explica doar 0,1% din variatia
comportamentelor financiare, in timp ce Mandell (2011) si Bjorklund & Sandahl (2023)
sugereaza ca educatia financiara singura este insuficienta pentru a determina schimbari
semnificative 1n luarea deciziilor financiare. Pentru a spori eficienta initiativelor de
educatie financiara, este necesar sa fie luate o serie de masuri pentru Imbunatatirea
modului in care educatia financiara este predatd la nivel gimnazial si liceal, precum si a
modului in care sunt pregititi profesorii care predau aceasti disciplind. In Romania, un
curs de ,Educatie economicd si financiara pentru profesori,” acreditat de Ministerul
Educatiei si Cercetarii, Banca Nationald a Romaniei, Asociatia Roméana a Bancilor, Institutul
Bancar Roman, Autoritatea de Supraveghere Financiara si Institutul de Studii Financiare,
exista deja din 2021.

Desi responsabilitatea educatiei financiare ar trebui sd revind individului, este
necesara o colaborare intre stat, institutiile publice cu responsabilitdti iIn domeniul
financiar si entitatile private active In aceastd sferd, pentru a implementa Strategia
Nationald de Educatie Financiara si pentru a creste nivelul de alfabetizare financiara in
Romania.

DATE SI METODE

Studiul utilizeaza analiza a datelor secundare, concentrandu-se pe rapoarte nationale
existente, cercetdri academice si studii institutionale privind alfabetizarea si educatia
financiara in Romania. Sursele de date includ rapoarte de la Banca Nationald a Romaniei,
Ministerul Educatiei din Romania si institutii financiare care sunt implicate activ in
initiativele educationale.
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Analiza urmareste programe existente, cum ar fi strategiile nationale pentru educatie
financiara si eforturile de a introduce alfabetizarea financiara in curriculele scolare. In
plus, studiul examineaza rapoarte privind nivelurile de alfabetizare financiar3,
concentrandu-se in special pe populatiile din zonele rurale si generatiile mai in varst3, care
pot avea acces limitat la educatia financiara.

Datele colectate ofera informatii asupra succesului si limitarilor acestor initiative,
permitand o comparatie a ratelor de alfabetizare si a eficientei programelor. Studiul
utilizeazd, de asemenea, evaludri calitative din documentele de politici si rapoartele
institutionale pentru a evalua eforturile institutionale de imbunatitire a educatiei
financiare. Aceastd abordare permite o intelegere cuprinzatoare a peisajului actual al
educatiei financiare din Romania, identificand provocarile critice si oferind sugestii pentru
imbunatatirea eforturilor de alfabetizare financiard in randul diferitelor grupuri
demografice.

REZULTATE SI DISCUTII

Educatia si dezvoltarea se sustin reciproc. La fel si educatia financiara si dezvoltarea
economica. Din fericire, in ultimii ani, initiativele de educatie financiara s-au dezvoltat
rapid in Uniunea Europeana, fiind motivate de factori internationali diversi, cum ar fi
excluziunea financiard, Imbatranirea populatiei, cresterea datoriilor, lipsa de cunostinte
ale consumatorilor sau alocarea ineficienta a resurselor publice (Nitoi si colab., 2022).
Romania se numara printre tarile care au dezvoltat o Strategie Nationald de Educatie
Financiari si prezinti si alte preocupari in acest sens: ,incepand cu anul scolar 2020-2021,
educatia financiarda a devenit o disciplind obligatorie pentru elevii de clasa a VIII-a”
(Guvernul Romaniei, 2023). Diverse institutii publice (Autoritatea de Supraveghere
Financiara, Institutul de Studii Financiare, Banca Nationala a Romaniei) si private (banci
comerciale, companii de asigurdri, diverse asociatii non-profit) dezvolta initiative de
educatie financiard. Existd mai multe programe de educatie financiara pe posturile de
televiziune nationale si numeroase publicatii financiare pe care publicul larg le poate
utiliza ca surse de informare. Ministerul Finantelor Publice a desfasurat, de asemenea, mai
multe campanii media pentru promovarea investitiilor in titluri de stat, iar Guvernul
Romaniei si Bursa de Valori Bucuresti au promovat listarea Hidroelectrica pe bursa. De
asemenea, au fost publicate diverse carti de educatie financiar3, scrise de autori romani si
adaptate contextului economic autohton. Global Money Week are loc Intre 18 si 24 martie,
11 aprilie (In fiecare an) este Ziua Educatiei Financiare, iar 31 octombrie a fost desemnata
Ziua Mondiald a Economisirii. Desi nu pretinde sa fie un inventar exhaustiv al initiativelor
de educatie financiarg, este clar ca astfel de initiative s-au inmultit in ultimii ani. Cu toate
acestea, un studiu recent trage o concluzie sumbra: ,92% din populatia Romaniei este
analfabeta financiar. Procentul creste la aproximativ 95% atunci cind se masoara
cunostintele despre performanta si riscurile instrumentelor financiare” (Nitoi si colab.,
2022). Cifrele sunt ingrijoratoare, mai ales daca luam in considerare faptul ca ,pe masura
ce tot mai multe gospodarii sunt nevoite sa ia propriile decizii in chestiuni financiare,
analfabetismul financiar poate deveni o amenintare serioasa pentru bunastarea lor de-a
lungul vietii” (Batsaikhan si Demertzis, 2018). Nivelul de alfabetizare financiara variaza
direct proportional cu bundstarea financiara si invers proportional cu riscul de saracie,
concluzionand cd ,in general, persoanele cu niveluri ridicate de alfabetizare financiara au,
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de asemenea, un indice de bunastare financiara peste medie” (Nitoi si colab., 2022), iar
tinerii au o alfabetizare financiara mai mare comparativ cu persoanele mai 1n varsta (Nitoi
si colab., 2022). Astfel, relatia dintre alfabetizarea financiara si incluziunea financiara este
una de interdependenta: alfabetizarea financiara contribuie la cresterea accesului la
servicii financiare, iar rezultatele cercetdrilor au aratat ca detinatorii de conturi bancare
sunt mai susceptibili de a fi alfabetizati financiar si de a utiliza servicii financiare conexe
(Nitoi si colab., 2022). Asadar, primul pas pentru reducerea riscului de saracie ar fi
alfabetizarea financiard, care poate fi definitd ca ,procesul prin care consumatorii/
investitorii financiari isi imbunatatesc Intelegerea produselor si conceptelor financiare si,
prin informatii, instructiuni si/sau sfaturi obiective, 1si dezvolta abilitatile si increderea
pentru a deveni mai constienti de riscurile si oportunitatile financiare, pentru a face alegeri
informate, pentru a sti unde sa se adreseze pentru ajutor si pentru a lua decizii eficiente
pentru a-si imbunatati bunastarea financiara” (OECD, 2005). Din pacate, tara noastra se
confrunta cu doua situatii care pun sub semnul intrebarii posibilitatile reale de crestere a
alfabetizarii financiare si a educatiei financiare. Primul aspect este reticenta populatiei, cu
39% dintre participantii la un sondaj declardnd ca ,nu sunt interesati sa primeasca
informatii despre conceptele financiare”. Aceasta reticentd se reflectd si in alegerea
surselor de informare, majoritatea respondentilor apeland la ,experienta si cunostintele
personale (41%) ca sursa principald de informatii pentru a lua decizii financiare” (Nitoi si
colab., 2022). Pe de alta parte, conform altor studii, ,48% dintre roméani se bazeaza pe
familia si prietenii lor atunci cand doresc sfaturi privind economisirea si investitiile, iar
19% chiar pe informatii de pe retelele sociale” (Erste Group, 2022). Mai mult, ,58% dintre
respondenti admit ca nu au avut acces la informatii financiare sau nu au avut interes in
imbunatatirea alfabetizarii financiare” (Unlock Market Research, 2021). Aceasta reticenta ar
putea avea cauze multiple, dar nu putem ignora lipsa de Incredere in institutiile financiare.
Aceasta a fost alimentata si de evolutia pietei financiare din Romania dupa Revolutie. Bancile
private au aparut imediat dupa caderea comunismului, dar multe dintre ele au dat faliment,
afectand milioane de cetateni: Banca de Credit, Banca Columna, Banca Albina, Bankoop,
Banca Internationala a Religiilor, Banca Dacia Felix, Banca Romana de Investitii, Banca
Romana de Comert Exterior (Bancorex). Aderarea Romaniei la Uniunea Europeana a adus
mai multd stabilitate pe piata financiard, prin reglementarea sectorului financiar si
consolidarea institutiilor bancare. Cu toate acestea, au existat alte situatii care au afectat
increderea romanilor in banci, cum ar fi relaxarea conditiilor de creditare in 2006-2008
(,credit doar cu buletinul”), creditele in franci elvetieni si criza imobiliara din 2008. Desi
piata financiar-bancara este acum reglementatd si bancile sunt mai solide, exista incd un
numar de institutii financiare nebancare (IFN-uri) care percep dobanzi uriase.

in ciuda reticentei populatiei fati de educatia financiara si a lipsei de incredere in
banci, multi romani considera ca cele mai potrivite institutii pentru educatie financiara
sunt bdncile comerciale, companiile de asigurari, fondurile de pensii si de investitii,
autoritatile de reglementare si protectia consumatorilor si mediul academic (Nitoi si
colab., 2022). Un alt sondaj concluzioneaza ca ,61% dintre respondenti cred ca educatia
financiara este responsabilitatea scolilor si a altor institutii de Invatamant, 56% cred ca
este responsabilitatea pdrintilor si a familiei, iar 45% considera ca revine bancilor si altor
institutii financiare” (Erste Group, 2022). A doua situatie care diminueaza succesul
initiativelor de educatie financiara (alaturi de reticenta populatiei) este insasi eficienta si
eficacitatea acestor initiative, in cazul cirora opiniile cercetitorilor sunt divergente. In
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ceea ce priveste eficienta si eficacitatea initiativelor, cercetatorii au opinii impartite. Pe de
o parte, un inventar de 76 de experimente realizate pe un esantion de aproximativ 160.000
de indivizi concluzioneaza cd, in medie, programele de educatie financiara au un impact
pozitiv atat asupra cunostintelor financiare, cat si asupra comportamentelor financiare
(Kaiser si colab., 2022). Pe de alta parte, un alt studiu care a analizat 168 de lucrari ce
prezentau rezultatele a 201 de studii anterioare ne-a atras atentia. Conform (Fernandes si
colab., 2014), eforturile de a imbunatati alfabetizarea financiara explica doar 0,1% din
variatia comportamentelor financiare examinate, cu efecte si mai mici observate in
grupurile cu venituri reduse. Asadar, nu este suficient sa se implementeze aceste initiative
izolat; este nevoie de mai mult. Autorii mentionati trag o concluzie si mai sumbra: ,la fel ca
in cazul altor forme de educatie, educatia financiara se deterioreaza in timp; chiar si
interventiile mari cu multe ore de instruire au efecte neglijabile asupra comportamentului
la 20 de luni sau mai mult dupa interventie” (Fernandes si colab., 2014). Din pacate,
aceastd opinie nu este singulard, alti cercetatori ajungand la o concluzie similara:
y,Urmarirea elevilor care au urmat un astfel de curs pe o perioada de cinci ani nu arata
niciun impact pozitiv asupra alfabetizarii financiare, asupra atitudinilor fata de
economisire sau asupra oricarei schimbari favorabile de comportament” (Mandell, 2011).
Faptul ca rezultatele educatiei financiare in masa nu sunt cele asteptate este remarcat si de
Bjorklund si Sandahl intr-o lucrare recentd (Bjorklund si Sandahl, 2023). Implicatiile
acestor constatdri sunt ca ,52% dintre consumatori tind sa opteze pentru primul produs
pe care il vad atunci cand fisi deschid un cont bancar curent sau cand solicitd un card de
credit” (Jana, 2015). Rezultatele acestui studiu releva, de asemenea, lacune semnificative in
alfabetizarea financiara si incluziunea financiara din Romania. Datele sugereaza c3, in
ciuda eforturilor nationale, ratele de alfabetizare financiara raman scazute, in special in
randul populatiei rurale si a celei varstnice. Potrivit Bancii Mondiale (2021), accesul la
servicii financiare in zonele rurale este limitat, ceea ce agraveaza decalajul in materie de
alfabetizare financiard. In plus, un studiu realizat de Nitoi si colab. (2022) arati ci
Romania se claseaza pe locuri inferioare in privinta alfabetizarii financiare, doar o mica
parte din populatie avand o intelegere solidd a conceptelor financiare de baza. Decalajul
urban-rural continua sa provoace dificultati in eforturile de incluziune financiara. Dupa
cum a subliniat OECD (2020), comunitatile rurale sunt adesea ldasate In urma in ceea ce
priveste accesul la resurse educationale, inclusiv la educatia financiara. Aceasta lipsad de
acces se traduce in mai putine oportunitati pentru persoanele din aceste zone de a dobandi
cunostintele necesare pentru a se angaja in planificarea financiara si utilizarea produselor
financiare. Transformarea digitald a sectorului bancar joacd, de asemenea, un rol
important, deoarece persoanele care nu au competente digitale nu pot beneficia pe deplin
de serviciile financiare online (Atkinson si Messy, 2013). Aceasta divizare digitald
agraveaza si mai mult excluderea acestor populatii vulnerabile.

In plus, nivelurile de alfabetizare financiard au o corelatie directi cu bunistarea
financiarad. Cercetarile realizate de Lusardi si Mitchell (2014) arata cd persoanele cu o
alfabetizare financiara mai mare sunt mai predispuse sa participe la planificarea financiara
pe termen lung, si economiseasci regulat si si evite imprumuturile cu dobanzi mari. In
contextul romanesc, ratele scazute de alfabetizare financiara pot creste vulnerabilitatea la
instabilitate financiard, in special in zonele economic dezavantajate. Imbunititirea
alfabetizarii financiare are potentialul de a genera beneficii economice mai mari, deoarece
tot mai multi cetateni devin capabili sa ia decizii financiare informate, contribuind astfel la
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o mai mare stabilitate economica. Initiativele Romaniei In domeniul educatiei financiare,
cum ar fi integrarea acesteia in curriculum-ul national scolar, reflecta o constientizare in
crestere a nevoii de interventie timpurie. Cu toate acestea, eficienta acestor programe
ramane limitata din cauza lipsei unei continuitdti consecvente si a aplicabilitatii practice
dincolo de sala de clasa. Cercetdrile realizate de Willis (2011) sugereaza ca, desi educatia
financiara poate Tmbunatati cunostintele, acest lucru nu se traduce intotdeauna in
comportamente financiare mai bune. Prin urmare, Romania trebuie nu doar sa isi educe
cetatenii, ci si sd creeze medii in care comportamentele invatate sd poata fi puse in
practic3, in special in scenarii controlate din viata reald, cum ar fi simularile sau consilierea
financiara comunitard. Colaborarea intre partile interesate, inclusiv institutiile
guvernamentale, bancile si organizatiile neguvernamentale, este esentiald pentru succesul
programelor de educatie financiara. Desi diverse entitdti din Romania si-au aratat interesul
de a Tmbunatati educatia financiar3, eforturile lor raman fragmentate. O abordare
coordonatd, asa cum este recomandata de Atkinson si Messy (2013), ar ajuta la unificarea
acestor eforturi intr-o strategie nationala cuprinzdtoare care sa vizeze toate categoriile
demografice, in special grupurile vulnerabile, cum ar fi gospodariile cu venituri reduse si
persoanele varstnice. Promovand parteneriate intre actorii principali din sectorul
financiar, institutiile de invatamant si organizatiile comunitare, Romania poate dezvolta
programe de educatie financiara mai eficiente si scalabile. Cresterea eficientei programelor
de educatie financiara necesita ,proiectarea unor abordari educationale care sa conduca
mai eficient tinerii la aplicarea corecta a cunostintelor financiare relevante atunci cand iau
decizii financiare” (Salas-Velasco si colab., 2021). Astfel, este necesara trecerea de la o
abordare concentratad pe informatii la o abordare orientata spre obiective, spre actiune si
schimbare de comportament. Dacd ne referim la elevi si studenti, concepte financiare
specifice ar putea fi incluse si iIn alte discipline (de exemplu, calcularea dobanzilor si
taxelor in matematicd), iar in functie de varsta cursantilor, ar putea fi utilizate diferite
povesti sau jocuri (Draghici, 2024). Pentru elevii de liceu, simularea activitatilor bursiere
prin joc ,creste constant scorurile de alfabetizare, indicind ca predarea ar trebui sa fie
interactiva, contemporana si distractiva” (Mandell, 2011). De asemenea, este important sa
se masoare eficienta acestor initiative atat pe termen scurt (dupa finalizarea procesului),
cat si pe termen mediu (la sase luni si respectiv un an dupa incheierea initiativei). Unii
cercetatori au realizat ca este important sa fie educati mai intai profesorii , despre finantele
lor personale pentru a-i pregdti mai bine sd predea educatia financiara” (Hensley si colab.,
2017), iar in Romania exista deja, din 2021, un curs de ,Educatie Economica si Financiara
pentru Profesori,” acreditat de Ministerul Educatiei si Cercetarii, Banca Nationald a
Romaniei, Asociatia Romana a Bancilor, Institutul Bancar Roman, Autoritatea de
Supraveghere Financiara si Institutul de Studii Financiare. ,Grupul tinta al acestui curs este
personalul didactic din invatamantul gimnazial care preda disciplina ‘Educatie Sociald’
elevilor de clasa a VIII-a” (M.E.C,, 2021). Acest lucru ar avea implicatii pe termen lung atat
pentru indivizi, cat si pentru economie in general, deoarece studiile concluzioneaza ca ,un
nivel adecvat de alfabetizare financiara de baza a populatiei contribuie la bunastarea
individuala, la stabilitatea pietelor financiare si la buna functionare a economiei” (Clichici
si Moagar-Poladian, 2022). Desi, asa cum s-a mentionat anterior, educatia financiara ar
trebui sa fie in primul rand responsabilitatea individului, strategiile nationale de educatie
financiara sunt de un real beneficiu. Scopul lor este de a ,imbunatati capacitatea oamenilor
de a-si gestiona mai bine finantele personale si de a evita sau cel putin de a reduce stresul
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financiar si gravitatea crizelor financiare la nivel individual si familial” (Guvernul
Romaniei, 2023).

Asa cum au mentionat si alti cercetatori, ,contextul institutional actual este propice
implementarii proiectelor de educatie financiara, avand in vedere cresterea initiativelor de
consolidare a sectorului educational si existenta unei initiative de implementare a unei
strategii nationale de educatie financiard” (Nitoi si colab., 2022). Ramane doar ca, sub
coordonarea autoritatilor (fie ca este vorba despre Ministerul Educatiei si Cercetarii, Banca
Nationald a Romaniei, Autoritatea de Supraveghere Financiard sau orice alta institutie),
aceste proiecte sa urmareasca un obiectiv comun si sa stabileasca obiective cuantificabile.
in viitorul apropiat, in ceea ce priveste educatia financiar, accentul ar trebui si se mute de
la ,ce si cat se face” la ,cum” si, mai presus de toate, ,de ce” se face. Nu exista nicio indoiala
ca responsabilitatea pentru educatia financiara (ca in orice domeniu) revine in primul rand
fiecarui individ. Dar, daca individul nu este dispus, capabil sau nu are posibilitatea de a se
educa in domeniul financiar, statul si institutiile financiare publice sau private ar trebui sa
isi asume aceastd responsabilitate. Lucrarea aduce mai multe contributii la literatura
stiintificd de specialitate, oferind o analiza integratd a educatiei financiare, educatiei
financiare si incluziunii financiare in Romania. Spre deosebire de studiile anterioare care
abordeaza aceste subiecte separat, cercetarea noastra stabileste o legatura directad intre
nivelurile de educatie financiara si incluziunea financiard, subliniind rolul serviciilor
bancare digitale ca factor cheie, in special pentru grupurile vulnerabile, cum ar fi populatia
rurald si varstnica. In plus, prin evaluarea initiativelor nationale de educatie financiara
folosind rapoarte institutionale si date secundare, acest studiu identifica atat progresul, cat
si provocdrile persistente, contribuind la o intelegere mai cuprinzatoare a eficacitatii
programelor de educatie financiara.

CONCLUZII

in concluzie, rezultatele subliniazi importanta unei abordiri cuprinzitoare si
incluzive in ceea ce priveste educatia financiara in Romania. Acest studiu contribuie la
literatura stiintifica de specialitate, oferind o perspectivd ineditd asupra interactiunii
dintre alfabetizarea financiara, serviciile bancare digitale si incluziunea financiara in
Romaénia. Desi s-au inregistrat progrese, raman provocdri semnificative, In special in
atingerea populatiilor din mediul rural si a persoanelor varstnice. Pentru a Imbunatati
incluziunea financiara, Romania trebuie sa se concentreze pe integrarea alfabetizarii
digitale in educatia financiard, imbunatatirea accesibilitdtii programelor si asigurarea unei
colabordri eficiente Intre partile interesate pentru a crea un cadru solid de educatie
financiard. Este necesar sa fie luate o serie de masuri privind modul in care educatia
financiarda este predatda atat la nivel gimnazial, cat si liceal, precum si modul in care
profesorii sunt pregititi pentru a preda aceasti disciplini. in plus, companiile ar trebui si
fie mai implicate In derularea programelor de educatie financiara pentru angajati,
deoarece gestionarea corespunzatoare a finantelor personale conduce la angajati mai
fericiti si mai productivi. Acest articol contribuie la literatura existentd, oferind o analiza
concentrata asupra interactiunii dintre alfabetizarea financiar3, educatia financiara si
incluziunea financiara in Romania, cu accent pe digitalizarea bancara. Articolul evidentiaza
limitdrile programelor actuale si propune o abordare mai integrata si colaborativa pentru
imbunatatirea alfabetizarii si incluziunii financiare. Limitarile articolului includ faptul ca
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acesta se bazeaza pe date secundare, care s-ar putea sa nu surprinda pe deplin evolutiile
recente in materie de alfabetizare financiara si digitalizarea bancari. in plus, lipsa
cercetdrilor empirice, cum ar fi sondaje sau interviuri, ar putea oferi o imagine incompleta
asupra experientelor individuale si a atitudinilor fatda de educatia financiara si incluziunea
digitald in Romania. Avand 1n vedere ca nu au fost efectuate studii in zona montana din
Romania, consideram ca cercetdrile viitoare ar trebui sa se concentreze pe realizarea de
studii empirice, cum ar fi sondaje si interviuri, pentru a evalua impactul initiativelor de
educatie financiara si digitalizare bancara, In special in aceastd zona. Aceasta regiune se
confruntad adesea cu provocari unice, inclusiv acces limitat la servicii bancare si rate mai
scazute de alfabetizare financiara. Investigarea nevoilor specifice ale acestor comunitati va
oferi informatii valoroase pentru dezvoltarea unor strategii adaptate pentru imbunatatirea
incluziunii financiare si alfabetizarii digitale in aceasta zona neglijata.
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Rezumat

Pe tot globul agricultura are cea mai mare importanta deoarece produce hrana pentru animale
si pentru populatie. Zootehnia este ramura care produce lapte si carne, alimente indispensabile
consumului uman. Urmeaza industria de lactate care prin produsele sale reprezinta o sursa
importantd de nutrienti pentru hrana omului. Toate aceste activitati necesita consum de
energie. Cultivarea terenului, apoi recoltarea furajarea si intretinerea animalelor, obtinerea
laptelui, transportul acestuia si prelucrarea sunt dependente de energia electrica si industria
petrolierd. Aceste activitdti sunt indispensabile pentru producerea de hrana, insa impactul este
major asupra mediului prin cresterea amprentei de carbon si implicit a gazelor cu efect de sera
(GES). Pentru aceastd recenzie, ne-am propus sda dezbatem si sa aducem la cunostinta
populatiei cat si a celor care practica agricultura faptul ca zootehnia si industria produselor
lactate sunt o sursa importanta a gazelor cu efect de sera. De aceea se impune luarea unor
masuri de atenuare a acestor surse prin aplicarea unor strategii de reducere si echilibrare a
acestora, de a se gasi strategii, fard a se renunta la aceste activitati ci a le face cat mai rentabile.
in zootehnie amprenta de api poate fi controlati prin alegerea de ratii furajere adecvate, in
schimb 1n industria lactatelor cea mai mare cantitate de apa este reprezentatd de apele uzate si
cu un mare consum de energie. Insi o sursi alternativi de energie la nivel de fermi este
digestia anaeroba a gunoiului de grajd si obtinerea de energie generata de metan si
transformatd In energie electrica. De asemenea, montarea la nivelul fermelor cat si in industria
prelucratoare a panourilor solare ar duce la reducerea emisiilor GES. Schimbarile climatice
determinate de GES au favorizat cresterea temperaturilor si lipsa precipitatiilor care vor duce
in timp la o penurie de apd atat de necesara agriculturii si industriei procesatoare.

Cuvinte-cheie: Zootehnie; lactate; carbon; apd; energie; poluare; gaze cu efect de serd.

INTRODUCERE

Produsele lactate sunt alimente pentru care cererea este tot mai mare, urmand ca
pand 1n anul 2050 aceasta cerere sa se dubleze datorita cresterii populatiei globale cat si a
veniturilor (Alexandratos si Bruinsma, 2012). Se estimeazad cd pand in 2050 populatia
globald se va situa la circa 9,8 miliarde de oameni, care in timp vor trece la diete tot mai
bogate In produse de origine animald in special cele lactate (Gerber si colab. 2013;
Gerbens-Leenes, 2017). Producerea acestora implica utilizarea de cantitati mari de resurse
cum ar fi: teren agricol, culturi agricole, apd, petrol cu impact major in producerea de gaze
cu efect de sera (GES) (Notarnicola si colab., 2017).

La ora actuala cele mai mari preocupari cu care se confrunta societatea sunt cele
legate de schimbarile climatice (Steffen si colab., 2007; Flysjo, 2011). Emisiile de gaze cu
efect de sera la nivel global sunt reprezentate si de sectorul industriei alimentare care se
situeaza cu un procent insemnat de aproximativ o treime din totalul emisiilor (Barker,
2007; Flysjo, 2011). In sectorul de lactate si procesarea acestora, legat de productie,
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transport, procesare este estimat ca emisiile de gaze cuprind aproximativ 2,7 din totalul
emisiilor globale de emisii cu efect de sera (Gerber si colab., 2010; Notarnicola si colab.,
2017).

Laptele reprezinta o sursa importanta si bogata de nutrienti pentru hrana omului,
insa calitatea acestuia incepe imediat dupa muls sa se deterioreze, datorita dezvoltarii
microorganismelor patogene. Pentru a-i mentine prospetimea laptele trebuie racit la
aproximativ 3-4° C, dupa care poate fi transportat pe distante mai mari catre fabricile
prelucratoare. Pentru procesare, laptele trebuie incalzit uneori la temperaturi de
pasteurizare si apoi din nou racit consumandu-se astfel o mare cantitate de energie si astfel
are loc cresterea emisiilor de dioxid de carbon (Debnath si colab., 2022). Pentru a reduce
consumul de energie s-a Inceput utilizarea de proceduri ecologice cum ar fi prelucrarea cu
frecventa radio, lumina ultravioleta pulsatd, ultrasunetele, iradierea, tehnologia de Tnalta
presiune, tratarea cu ozon, cimpul electric pulsat, si alte metode care consuma mai putina
energie (Singh si Debanth, 2019; Hazra si colab., 2020; Debnath si colab. 2022). De
asemenea maturarea pe perioadd indelungatd a branzeturilor se soldeaza cu un consum
mare de energie deoarece trebuie pastrate 6-8 luni si chiar mai mult la temperaturi scazute
pentru a se obtine aroma specifica. Pentru a grabi maturarea si aroma branzeturilor si a
reduce consumul de energie se pot folosi enzime precum lipaza, esteraza si proteza (Law,
2001; Debnath si colab., 2022).

in industria lactatelor rezulti si multi produsi secundari cum ar fi cazeina si
cazeinatul care pot fi incorporati in alte produse alimentare ce le va creste continutul de
proteine (Badem si Ugar 2017). Badem si Ugar (2017) specificd faptul ca din cazeina
industriala se pot obtine adezivi, vopsele sau cauciuc. Baruk¢i¢ si colab. (2014) in
cercetdrile sale scoate in evidentd un alt produs valoros cum ar fi zerul obtinut din
fabricarea branzei ce poate fi utilizat in obtinerea de zer praf, concentrat proteic din zer,
pulbere de lactozd, drojdie de panificatie, bauturi racoritoare care sunt bogate in electroliti,
sau etanol, biogaz etc. De asemenea addugarea de pudrad de zara In iaurt previne sinereza
datorita capacitatii mari de legare a apei (Garczewska-Murzyn si colab., 2022)

n acest context, scopul prezentei lucriri a fost de a evidentia impactul sectorului
zootehnic si al industriei de prelucrare a produselor lactate asupra mediului, pe baza
lucrarilor din literatura de specialitate. Nu s-a efectuat nici o cercetare originald
experimentala.

METODOLOGIE

Fiind o lucrare bibliografici nu s-a efectuat o cercetare experimentali originala. In
vederea realizdrii acestui studiu cu caracter bibliografic am consultat un ansamblu de
surse biblografice, incluzand publicatii stiintifice recente sau mai vechi, dar consacrate Tn
domeniul abordat. Concomitent am recurs la accesarea on-line a unor platforme de
documentare stiintifici de mare actualitate (Google Scolar/Academic, Web of Science),
apeland la urmatorii termeni de cautare: ,gaze cu efect de serd”, ,amprenta de carbon”,
»poluare in sistemele de crestere a animalelor”, ,poluare din industria de lactate”. Datele
sintetizate a fost prelucrate descriptiv si analizate comparativ, iar apoi ansamblate si
organizate In urmatoarele capitole.
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Utilizarea conservantilor in procesarea lactatelor

Web (2022) afirma ca circa peste 800 de milioane de oameni de la nivel planetar mor
de foame avand in vedere ca in acelasi timp in fiecare an FAO (2011) sustine ca circa 1,3
milioane tone de produse sunt deteriorate, cea mai insemnata fiind risipa de produse
lactate (Gustafsson si colab., 2013; Debnath si colab.,, 2022). Cresterea duratei de
valabilitate a produselor poate fi imbunatatita prin conservanti bio care nu afecteaza nici
sandtatea umana nici mediul. Dintre acestia putem aminti: uleiurile esentiale, nisina,
lactacina, pedocina care au efecte bacteriostatice sau bactericide si totodata influenteaza
mentinerea calitatilor organoleptice si fizico chimice ale produselor (Debnath si colab.,,
2022). Nisina are ca sursa lactococcus lactic, subsp. lactis cu aplicatie in laptele pasteurizat
si branza procesatd, cu efecte asupra inhibarii Clostridium tirobutyricum (Khurana, si
Kanawjia, 2007). Lactacina are ca sursa Lactococucus lactis avand rol de accelerare a
maturdrii branzeturilor dar si de eliminare a unor microorganisme gram pozitive (Guinane
si colab., 2005; Sen si Ray, 2019). Pedocina produsa de Lactobacillus plantarum are efect
inhibitor deosebit impotriva Listeria monocytogenes din branza de vaci si inghetata
(Rodriguez si colab., 2002; Debnath si colab., 2022).

Dintre uleiurile esentiale, chimenul, rozmarinul si cimbru inhiba dezvoltarea unor
patogeni cum ar fi Salmonella typhi si Bacillus cereus, dar au si un rol important in
mentinerea proprietatilor organoleptice si fizico chimice ale branzeturilor moi (EL-Kholy,
si Aamer 2017; Mishra si colab., 2020). Zataria, menta si busuiocul impreund au rol in
preintampinarea dezvoltarii Escherichia coli si Listeria monocytogenes in iaurturi
(Azizkhani si Tooryan, 2016). Chimionul si cimbrul sunt considerati veritabili bacteriofagi
ce actioneazd ca antioxidanti In prevenirea denaturdrii untului in timpul depozitarii
acestuia, Impiedicand totodata dezvoltarea microorganismelor Salmonela spp., Stafilococus
aureus si Listeria monocytogene, precum si dezvoltarea de endolizine 1n lapte si branzeturi
(El-Sayed si Youssef 2019; Ameer si colab., 2019).

Amprenta de apa

Este mai putin cunoscut faptul ca producerea hranei pentru animale se confrunta cu
cereri tot mai mari pentru apd, avand in vedere ca schimbdrile climatice vor provoca o
criza a apei. Tocmai de aceea apare necesitatea de a atenua efectele negative In productia
de alimente cu impact asupra mediului (Thornton, 2010). Dintre toate ramurile economiei
agricultura a devenit cel mai mare consumator de ap3, iar penuria apei in viitor poate duce
la efecte asupra productiei de alimente necesare populatiei (Godfray si colab. 2010;
Strzepek si Boehlert 2010). Cresterea temperaturilor impreuna cu scaderea precipitatiilor
vor afecta major ciclul apei ducand la un deficit tot mai mare de apa (Rojas-Downing si
colab., 2017). Pe fondul acestor modificiri, evapotranspiratia plantelor va creste
semnificativ, raportat la faptul ca plantele de cultura vor consuma mai multd apa (Guzman-
Luna si colab., 2022). Nivelul crescut al populatiei globale va ridica competitia pentru apa
si energie (Thornton, 2010). Utilizarea in exces a apei se asociaza cu riscul de contaminare
al apei, sarea si nitratii fiind cei mai intalniti contaminanti din panza freatica (Grout si
colab., 2006). Tot la nivel global zootehnia reprezintd aproximativ o treime din amprenta
de apa (Mekonnen si Hoekstra, 2012) iar din aceasta amprenta, 98% este apa necesara
pentru a se produce furaje pentru animale (Shiklomanov, 2000).
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Odata cu cresterea productiei de lapte, amprenta de apa va scadea In favoarea
amprentei de carbon (Mekonnen si Hoekstra, 2012). intr-un studiu Hoekstra (2012),
concluzioneaza ca dietele cu mai multe furaje, reduc amprenta de apa in productia de lapte
iar utilizarea in hrana animalelor a concentratelor cresc cu circa 5 ori mai mult amprenta
de apa dect a furajelor fibroase. In acest context se recomanda alegerea de ratii furajere
pentru hrana animalelor care s3 scada amprenta de apa. Cea mai mare cantitate de apa este
reprezinta apele uzate din industria de lactate care necesita un consum mare de energie
(Drozdziel et colab., 2017). In industria laptelui se folosesc cantititi mari de api pentru
fiecare etapa de productie, incepand de la lapte crud care este tratat termic si apoi racit,
unde se consuma de 2-3 ori apa pentru 1L de lapte tratat termic si apoi racit (Singh si
Kumar, 2009). In 2018 Klemes si colab. au raportat ci circa 10,8 L lapte sunt utilizati
pentru 1 Kg de produs lactat obtinut. Apele uzate din prelucrarea lactatelor vor creste
incadrcdtura organica din sistemul de canalizare si totodata vor reduce mult continutul de
oxigen din apa rezervoarelor, afectind grav viata vietuitoarelor acvatice (Al-Wasify si
colab., 2018). Tratarea apelor uzate trebuie realizata ciat mai judicios pentru ca poate
contribui la emisia de gaze cu efect de sera prin emanatia de carbon si metan (Keller si
Hartley, 2003).

Utilizarea terenului pentru agricultura si clima in contextul actual

Istoria agricold a aratat ca a raspuns intotdeauna la cresterea cererii pentru alimente
prin extinderea si amenajarea de noi suprafete pentru productie. Avand in vedere
tendintele cresterii populatiei globale aceastd optiune nu este de actualitate (Smith si
colab., 2010). Godfray (2010) afirma ca recuperarea unor terenuri pentru redarea lor in
scopuri agricole este in detrimentul defrisarilor de paduri cu repercusiuni si in detrimentul
biodiversitdtii, ceea ce poate contribui la amprenta de gaze cu efect de serd. Atunci cand
terenul nu este adecvat pentru cultura cerealelor, el este folosit pentru pasunat devenind
mai oportun pentru productiile animaliere si apoi pentru hrana umana, fara a fi in
concurenta cu alimentele provenite din hranirea animalelor cu cereale (Capper si colab.,
2009). Un alt studiu a lui Mekonnen si Hoekstra (2012) a raportat ca amprenta de apa
pentru produsele lactate este mai micd dintr-un sistem de hranire mixt adicd sistem de
pdsunat cu produse industriale, avindu-se in vedere utilizarea optima a terenului si
disponibilitatea surselor de apa. Lactatele obtinute de pe pasuni montane stimuleaza si
activitdtile de turism si recreere, iar aceste activitati insotite de bundstarea animalelor au
favorizat infiintarea de piete ecologice stimuldnd activitatea fermierilor (Meul si colab.,
2012). Din cauza schimbdrilor climatice, vegetatia caracteristica fiecarui anotimp va fi
afectata printr-o intarziere sau o avansare a perioadelor de recoltare (Guzman-Luna si
colab., 2022). Aceste modificari vor schimba cursul anotimpurilor prin dereglarea
perioadelor de vegetatie a unor culturi, cu efecte pozitive in unele zone sau negative in
altele (Guzman-Luna si colab., 2022).

Din anul 2000 temperaturile medii globale au crescut cu 0,2-0,6°C si se preconizeaza
ca pana la sfarsitul secolului vor mai creste cu 1,5 pana la 5,8°C. (IPCC, 2007). Perioadele
de secetd vor fi tot mai greu de suportat, iar precipitatiile extreme tot mai frecvente
(Battisti si Naylor, 2009; Karl si colab., 2009). In cazul acesta vacile producitoare de lapte
se confruntd cu stresul termic (Ravagnolo si colab., 2000) si de aceea se recomanda
cresterea unor rase mai rezistente si adaptate la temperaturi ridicate cum ar fi in Romania,
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Rasa Pinzgau de Transilvania si Pinzgau cu varietatea negru si Bruna de Maramures
(Necula si colab., 2024). In acest context apar noi provociri in obtinerea de lactate,
stimuland utilizarea pajistilor ce pot constitui o diversificare a sistemelor agricole
(Sanderson si colab., 2009).

in ultimele secole, s-au luat misuri de schimbare a utilizirii terenurilor dar cu
repercursiuni foarte mari asupra stabilitatii ecologice uneori mai mari decat schimbarile
climatice. Insi majoritatea masurilor de schimbare a utilizirii terenurilor nu intotdeuna au
de-a face cu schimbarile climatice sau chiar cu clima si astfel oamenii vor schimba
utilizarea si gestionarea terenurilor, pentru a se readapta la schimbarile climatice, ceea ce
ar putea amplifica unele efecte ecologice (Dale, 1997).

Consumul de energie

Industria laptelui este dependentd de resursele neregenerabile ridicind considerabil
nivelul amprentei de carbon fiind considerata din acest punct de vedere nesustenabila
(Godfray si colab., 2010). Tehnologia de procesare a laptelui presupune folosirea unor
manopere mecanice cum ar fi omogenizarea, emulsionarea, agitarea, centrifugarea
pregdtirea pentru inchegare (in cazul branzeturilor) care consuma energie electrica
(Dabrowski si colab., 2021) Plantarea culturilor, fertilizarea, recoltarea si livrarea furajelor
depind de industria petrolierd (Von Keyserlingk si colab., 2013). In zonele montane unde
animalele nu stau permanent in stabulatie inchisa si sunt scoase pe pasuni, se reduce mult
dependenta de petrol. Acest lucru este valabil raselor autohtone care sunt mai rezistente in
sistemul de pasunat, insa nu acelasi lucru putem vorbi de vacile cu o genetica dirijata la
recorduri in productia de lapte. Das si colab. (2001) amintesc despre sistemele de pasunat,
care sunt mai putin dependente de o parte de energie prin faptul ca vacile consuma iarba,
fertilizeaza cu propriul gunoi de grajd, iar razele solare transforma totul in lapte. O sursa
alternativa de energie la nivel de ferma care ar putea atenua dependenta de energie
neregenerabila si care ar trebui luatd in considerare ar putea fi fermentarea gunoiului de
grajd si obtinerea de energie generata de metan (Zaks si colab., 2011; Atandi si Rahman,
2022). De asemenea o alternativa la energia regenerabila este montarea la nivelul fermelor
producdtoare de lapte a panourilor solare. Prin digestia anaeroba a gunoiului de grajd si
obtinerea de biogaz acestea pot reduce emisiile GES atat in timpul depozitarii cat si atunci
cand este administrat pe teren Ingrasdamant avantajand scdderea emisiillor de CH4
(Aguirre-Villegas si colab., 2015). Totodatd prin producerea de energie regenerabila din
gunoiul de grajd si prin reducerea de gaze se imbunatateste durabilitatea fermei (Lijé si
colab., 2017), iar prin transformarea gazului in energie electricd precum si utilizarea
sistemului fotovoltaic ce este convertit din energie solara in energie electricd (Peng si
colab., 2013), ferma devine un producator de energie electrica in loc de consumator,
reducandu-se astfel emisiile de CO2 (Bey si colab., 2016; Peng si colab., 2013).

Managementul ingrasamintelor

Gunoiul de grajd include manopere de: manipulare, colectare si depozitare, factori ce
contribuie la emisiile de GES ce reprezinta la nivelului unei ferme de lapte circa 9-15%
amprenta de carbon (Roibas si colab., 2016; Noya si colab., 2018). Principala sursa de
emisie de N20 o reprezintd gunoiul de grajd (Guzman-Luna si colab., 2022). De asemenea
in functie de conditiile climatice, in timpul manipuldrii si depozitdrii, gunoiul de grajd
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elibereaza si o anumitd cantitate de CHs. Pentru estimarea emisiilor de N20 si CHa,
Guzman-Luna si colab. (2022) au folosit factori de emisie impliciti, propusi in 2006 de
[PCC. Gunoiul de grajd este considerat cel mai bun Ingrasamant natural pentru asigurarea
de nutrienti, pentru cresterea culturilor dar si al pajistilor. ins3, aplicat in exces, are un
efect invers prin pierderea de nutrienti, contaminarea apelor de suprafata si subterane
precum si a aerului (Knowlton si colab., 2004).

Sectorul zootehnic, prin cresterea animalelor de ferma, a fost identificat ca sursa
importanta din contaminare cu N si P al apelor de suprafata (Smith si Alexander, 2000).
Tocmai din acest motiv a crescut mult ingrijorarea populatiei asupra calitatii apei ce au
condus la implementarea unor reglementdri legislative (Knowlton si colab., 2004). Astfel
unele tdri au luat deja masuri de reducere a pierderilor produse de gunoiului de grad prin
amenajarea de platforme care sa reduca scurgerile de N si P din apele de suprafata (Von
Keyserlingk si colab., 2013).

Poluarea aerului

Al doilea cel mai mare contribuitor de gaze cu efect de sera (GES) de pe glob, este
considerat a fi agricultura, cu 26%, urmata apoi de productia de energie electrica si termica
cu 25% (Meena si colab., 2022). Conform US EPA (2012) agricultura contribuie cu 16,3 la
emisiile totale de gaze cu efect de serd, iar emisia rezultate din productia de lactate este de
aproximativ 1 Kg de bioxid de carbon Eq/Kg lapte la poarta fermei (FAO, 2010). Din totalul
emisiilor de ferma CHas este cel mai mare contributor si provine din fermentatia rumenald
enterica (Hagemann si colab., 2011), iar pentru mediu reprezinta un GES de 25 de ori mai
mare decat CO: (IPCC, 2006).

Principalele surse de emisie de gaz la nivelul fermelor sunt sistemul de furajare,
gunoiul de grajd, addpostul animalelor, aplicarea pe sol a gunoiului de grajd, iar principalii
poluanti cu gaze sunt bioxidul de carbon (COz2), protoxidul de azot (N20) Impreuna cu acizii
de azot (NO si NOz), metanul (CH4), amoniacul (NH3), hidrogenul sulfurat (H2S) si compusii
organici volatili (COV) (Von Keyserlingk si colab., 2013). Deci pentru a se produce lapte si
subproduse din lapte impactul asupra mediului este destul de important (Alvarado si
colab., 2012; Von Keyserlingk si colab., 2013). Von Keyserlingk si colab. (2013) specifica
faptul cd monitorizarea cat mai atenta a productiei animale, gestionarea foarte atentd a
caracteristicilor pardoselilor din ferma si frecventa de curdtare, gestionarea cat mai
responsabild a compostului aerob si anaerob, va permite ca atenuarea emisiilor de gaze sa
ajunga la o variabila acceptabild specificd, pentru a se putea identifica cele mai bune
strategii de a merge 1n continuare si a se obtine lapte si produse lactate conform normelor
sanitar veterinare.

Amprenta de carbon

in mare parte preocupirile pentru mediu devin tot mai ample atat in presa cat si in
mediul academic. Cantitatile de energie consumate pentru obtinerea unui produs vor fi
transformate si interpretate in indicatori de impact accesibili (Meena si colab., 2022). in
cazul productiilor de lapte si al produselor lactate, singura categorie de impact este
potentialul de Incalzire globala, raportat la echivalent CO2/ kilogram lapte intr-o perioada
de 100 de ani (Foster, 2013), unde 1 kg COz = 1 kg CO: echivalent (Eq), 1 kg CH4 = 25 kg
CO2Eq, 1 kg N20 = 298 kg CO2 Eq (Meena si colab., 2022). Astfel potentialul de incilzire
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globala este estimat In functie de fiecare tip de gaz pe baza puterii de incalzire si durata de
viati atmosferici. De multe ori insi aceste rezultate sunt subiective. Insi deoarece
industria laptelui este o sursa importanta de gaze cu efect de sera (GES), se impune
identificarea punctelor critice pentru a se putea implementa strategii de atenuare a
acestora prin cresterea productivitatii animalelor si a imbunatatirii calitatii reproductive, si
totodatd o cercetare cat mai eficientda asupra producerii de furaje si a aditivilor furajeri
(Meena si colab., 2022).

Amprenta de Carbon se concretizeazad in totalitatea gazelor emise cu efect de sera
acumulata pe o perioada etapizatd de obtinere a unui produs, masurata in echivalent CO2
(Meena si colab., 2022). Amprenta de carbon a laptelui (tabelul 1) se calculeaza utilizand
evaluarea ciclului de viatd (LCA) pentru a evidentia eficienta sistemului de productie in
obtinerea si valorificarea laptelui (Mazzetto si colab., 2022). Productia de lapte si de
produse lactate trebuie evaluata cu deosebitd atentie, deoarece aceasta constituie o
importanta sursa de elemente vitale consumului uman (Vida si Tedesco, 2017).

Tabelul 1. Amprenta de carbon pentru productia de lapte (1 Kg) din diferite tari

Amprenta de Referinta
Tara Tip ferma carbon
(KgC02eq)
Columbia Productie mixta 2.1-4.2 (Gonzalez-Quintero si
(lapte-carne) colab., 2021)
Uruguay Productie de lapte 0.97 (Darre si colab., 2021)
Noua Zeelanda Productie de lapte 0.78 (Ledgard si colab., 2020)
Kenya Productie de lapte la scara 2.19-3.13 (Wilkes si colab., 2020)
redusa
China Productie de lapte 1.34 (Wang si colab., 2018)
Australia Productie de lapte 0.39-1.35 (Sejian si colab., 2018)
Irlanda Productie de lapte 1.22 (Yan si colab., 2013)
Irlanda Animale pasunate 1.11 (O’Brien si colab., 2014)
Portugalia Animale pasunate 0.83 (Morais et al.2018)
Italia Productie de lapte 1.12 (Bacenetti si colab., 2016)
Australia Productie de lapte 1.11 (Gollnow si colab., 2014)
Canada Productie de lapte 0.44-1.73 (Jayasundara si colab.,
2019)

Pentru o mai bund durabilitate a fermei, producdtoare de lapte se impune
implementarea unor strategii cat mai eligibile pentru reducerea GES, cum ar fi CHs4 N20 si
CO2 (Vida si Tedesco, 2017). Gerber si colab. (2013) preconizeaza ca emisiile de GES ar
putea fi reduse in sectorul zootehnic cu circa 30% prin aplicarea unor cat mai bune
tehnologii si practici in acest sector. Printr-o schimbare si modernizare a fermelor, printr-
un management bine aplicat emisiile GES pot fi reduse considerabil (Castro si colab.,
2012). Un numdr mai redus de animale cu productivitate crescuta poate fi si o modalitate
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de a reduce CH4 (Moss si colab., 2000). Mentinerea unui status de sanatate al vacilor prin
prevenirea unor boli cum ar fi mastita vor reduce perioadele neproductive, se reduc
emisiile de CHa/litru de lapte si totodata se vor reduce emisiile GES (Garnsworthy, 2004).

DISCUTII

Studiile efectuate de tot mai multi cerecetatori sunt concentrate penru atenuarea
efectelor GES.

Hrana animalelor prin eficientizarea acesteia poate constitui un factor deosebit de
important in emisiile produse de animale. Raportul dintre capacitatea de a obtine o
productivitate crescutd si emisiile GES a fost demonstratd in special in sectorul de
producere a lactatelor prin faptul ca per kg lapte, emisiile au scazut considerabil o data cu
cresterea productivitatii animalelor.

Daca luam in considerare zona montana, emisiile de GES sunt considerabil reduse
prin hrdnirea animalelor pe pdsuni. Prin aceasta creste coieficientul de digestibilitate al
hranei, raportat la o iInbunatatire a sanatatii si bunastarii ce duce la o crestere a eficientei
reproductive cu o productivitate mai mare, iar per total la reducerea amprentei de carbon.

Prin pasunat se asigura cea mai veritabila bunastare a animalelor considerata si cea mai
buna strategie de a reduce amprenta de carbon. Multe din studiile axate pe menagementul
fermelor referitor la productivitatea animalelor arata faptul ca exista diferente mari intre ferme,
raportat la productivitatea animalelor si performanta de mediu.

CONCLUZII

In aceastd lucrare ne-am propus si analizim fn ansamblu si s definim principalii
factori din industria laptelui ce interactioneaza cu schimbadrile climate de la nivel global.
Astfel oferim informatii despre modul in care sustenabilitatea din sectorul laptelui pe
termen scurt si lung vor fi grav perturbate de efectele schimbarilor climatice. Produsele
lactate sunt alimente de baza in alimentatia umang, iar consumul acestora creste o data cu
cresterea populatiei. Producerea de alimente implicd totodata si utilizare unor mari
cantitati de resurse energetice cu efecte majore asupra cresterii amprentei de carbon si
implicit asupra cresterii gazelor cu efect de serd care au dus in timp la schimbari climatice
considerabile. Totusi productia de lapte si de produse lactate trebuie evaluata cu deosebita
atentie, deoarece aceasta constituie o importanta sursa de elemente vitale consumului
uman.

Datorita acestor schimbari de clima se deregleaza anotimpurile, apare penuria de
apa, cu impact asupra culturilor. Odata cu cresterea schimbarilor climatice vor prolifera o
serie de microorganisme ce vor afecta calitatea laptelui si a produselor lactate, va fi
afectata siguranta alimentara si ar putea creste deseurile generate de industria produselor
lactate. In acest context viitorul planetei este plin de incertitudini, iar aceasti lucrare
indeamnd luarea unor decizii clare si stabilirea unor strategii concrete in zootehnie si
industria lactatelor. Printr-un management bine aplicat de modernizare a fermelor, emisiile
GES ar putea fi reduse considerabil. Reducerea numarului de animale si exploatarea celor
cu productivitate crescuta poate fi o alternativa de a reduce CH4.

Putem argumenta ca constatdrile multor cercetatori, desi sunt aproximative, scot in
evidenta importanta ludrii in considerare a tuturor GES si reliefeaza ca practicile care
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reduc cel mai bine emisiile pot varia si in functie de locatie. Din mai multe puncte de
vedere, emisiile de gaze cu efect de sera constituie o noua provocare la nivel global, Insa
cercetdri mai ample si amanuntite pot duce la activitati si practici mai eficiente si mai bune
care ajuta la performarea reducerii externalitatilor din productie.
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