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CHALLENGES AND OPPORTUNITIES IN MONGOLIA’S ECONOMIC
DIVERSIFICATION

Kadirbyek DAGYS12* Wim HEIJMAN??3, Liesheth DRIES?!, Bakyei AGIPAR?

L Agricultural Economics and Rural Policy Group, Wageningen University, the Netherlands
2 Department of Management, Mongolian University of Life Sciences, Mongolia
3 Department of Economics, Czech university of Life Sciences Prague, Czech Republic
4 Research Centre for Agricultural Economics and Innovation Development, Mongolian University of Life Sciences,
Mongolia

Abstract. Mongolia, rich in natural resources, faces a significant challenge in reducing its
dependence on a single sector and diversifying its economy. This study, therefore, aims to evaluate
the current state of economic diversification and develop targeted strategies. To this end, the value
chain of the non-mining processing industry was mapped, key issues at each stage of the chain were
identified, and recommendations for sector development were proposed. The development of the
processing industry, particularly in non-mining sectors, is critical for economic diversification. Value
chain mapping of non-mining production reveals numerous challenges across stages, which must be
addressed to foster a competitive processing industry and a diversified economy. Prioritizing the
resolution of issues within the livestock sector, as a primary source of raw materials for non-mining
processing, is essential. At the same time, implementing strategies to boost competitiveness, such as
adopting modern techniques and technologies, providing financial and investment support, and
enhancing logistics and infrastructure, will play a vital role in advancing economic diversification.

Keywords: diversification; mining sector; manufacturing sector; value chain; challenges;
diversification strategies.

JEL code: F14; F41; L60; O11; O14; O109.

Introduction

Economic diversification remains a key component of development strategies for numerous
countries worldwide, particularly for those with resource-rich economies, including Mongolia.
Although natural resources positively impact a country’s economy and the livelihoods of local people,
numerous studies have confirmed that heavy dependence on a single sector can create challenges,
such as economic vulnerability due to commaodity price fluctuations and reduced competitiveness in
other traditional sectors. (Batsukh & Avralt-Od, 2012; Dagys et al., 2019; Ge & Kinnucan, 2017;
Khan & Van den Brink, 2012; Taguchi & Ganzorig, 2018)

Official statistics reveal that by the end of 2023, the mining sector's share of GDP reached
29%, an increase of 5% compared to 2020. However, the share of the agricultural sector dropped to
10% in 2023, down by 3% compared to 2020, while the manufacturing sector’s share decreased to
7%, a decline of 2%. Additionally, mining products and raw materials accounted for 86% of total
exports in 2023, while light manufacturing exports accounted for 5% and agricultural products made
up 2% (NSO, 2024a, 2024b). These statistics indicate that Mongolia's economic dependence on a
single sector is deepening, while the competitiveness of its traditional sectors remains weak, and their
contribution to GPD continues to decline.

Therefore, diversifying the economy and export structure, including the development of
value-added and final product processing industries for agri-based and mining raw materials, is
essential to reducing dependence on raw material extraction and exports. This would also mitigate
the risks and reducing vulnerabilities arising from fluctuations in raw material prices. For this reason,
strategic objectives, including supporting the development of the processing industry, building and

7
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operating value-adding factories for mineral products through mega mining projects, diversifying the
economy, and increasing the variety, quantity, and monetary value of export-oriented products, have
been reflected into Mongolia’s policy documents, including the Long-term Development Policy
“Vision — 20507, the Medium-term “New Revival Policy”, the Five-year Development Guidelines
for Mongolia in 2021-2025, and the Government Action Program 2024-2028 (Parliament of
Mongolia, 2020, 2021a, 2021b, 2024).

This paper, therefore, aims to explore strategies to diversify the Mongolian economy by
mapping the value chain for non-mining products sourced from livestock, which are crucial for
economic diversification. We identify constraints at each stage of the value chain based on existing
literature and propose strategies to develop the manufacturing sector.

Challenges Facing the Production of Export Products

Challenges in the production, processing, and export of non-mining products have been
identified through value chain mapping. Since livestock is a dominant source of export-oriented non-
mining products, we identified key challenges and constraints in the livestock sector at the primary
production stage. Problems encountered at the production and other stages significantly impact the
processing and sale of export products.

The factors influencing the production, processing, logistics, trade, and export of non-mining
products are highlighted as follows.

e The most significant challenge is the non-compliance with good practices and standards at

every stage of production, storage, transportation, and processing (Agipar et al., 2023;
Enkhmaa, 2020; JICA, 2024; MULS, 2018).

e The underdeveloped infrastructure poses risks to competitiveness in the international
market; for instance, road development is limited, and transportation primarily relies on
vehicles (Athukorala et al., 2020; JICA, 2024; Morton et al., 2024). There is also a lack of
warehouses that meet standards and technology requirements for storing livestock products
locally (Agipar et al., 2023; Gonchigsumlaa et al., 2018; JICA, 2024; Ringler et al., 2023;
Tserensonom, 2017). According to a study by the Asian Development Bank (2018),
logistics costs account for 30% of the country's production expenses.

e A major issue in production, logistics, and processing is the significant amount of waste
generated (Agipar et al., 2023; Tserensonom, 2017). Middlemen play a crucial role in the
value chain (Erdenechuluun et al., 2017; FAO, 2023; Tsenguunjav & Munkhzul, 2015),
which contributes to the waste of certain products and leads to underutilization of resources
(MULS, 2018). For example, sheep wool and sheepskin are sold at very low prices—1 kg
is MNT 1,000 (approximately USD 0.3)—and due to the limited number of processing
plants, these products are frequently discarded. Since the government introduced a subsidy
of MNT 1,000 per kilogram of wool supplied to domestic factories, wool waste has
decreased. However, sheep skins are priced at only MNT 500-1,000 (about USD 0.1-0.3),
which discourages herders from selling them. Consequently, middlemen do not collect
these low-value raw materials, resulting in significant waste. While demand and prices for
camel, horse, and cow hides are relatively strong, poor adherence to standards during
animal slaughter leads to considerable damage, creating waste at the processing plant stage
(JICA, 2024; Tsenguunjav & Munkhzul, 2015).

e Various studies have identified the outdated equipment and technological shortcomings of
processing plants as a significant barrier to exporting non-mining products (Athukorala et
al., 2020; Dagys, Agipar, et al., 2023; Gonchigsumlaa et al., 2018; JICA, 2024; Morton et
al., 2024; MULS, 2018; Tsenguunjav & Munkhzul, 2015).

e The lack of skilled human resources in the manufacturing sector further undermines the
competitiveness of the industrial sector (Athukorala et al., 2020).

e Many studies have indicated that the rapid growth of the mining sector and wage disparities
hinder the transfer of skilled labor from other sectors (Dagys et al., 2019; Gonchigsumlaa
et al., 2018; JICA, 2024; MULS, 2018).
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e One of the primary challenges hindering the export of animal products, particularly meat,
is the high prevalence of highly infectious livestock diseases, along with the ongoing
international trade bans related to diseases such as foot-and-mouth disease (FMD) and
peste des petits ruminants (PPR) (Agipar et al., 2023; Dagys, Byamba, et al., 2023; FAO,
2023; MULS, 2018; Tserensonom, 2017).

e Tariff and non-tariff barriers imposed by certain importing countries create significant
obstacles to exports (Gonchigsumlaa et al., 2018; Tsetsegmaa, 2020). While Mongolia has
made notable strides in establishing trade facilitation agreements with several partner
countries, additional efforts will be essential for continued progress (Dagys, Byamba, et
al., 2023; JICA, 2024; Liu et al., 2024; Tsetsegmaa, 2020, 2022).

e The lack of an adequate legal framework and policy, inconsistent government policies, and
insufficient financial investment are also key concerns (EDP, 2020).

e The nature of nomadic livestock, which relies entirely on the environment and climate,
makes it susceptible to the risks posed by climate change (Agipar et al., 2019; Dagys,
Agipar, et al., 2023; Gros et al., 2022; Oniki & Dagys, 2017). This vulnerability impacts
production resources, as well as the quantity, yield, and quality of animal products,
consequently affecting the sale and export of these goods (Agipar et al., 2023; Agipar et
al., 2024; GoM et al., 2021; JICA, 2024; Morton et al., 2024; MULS, 2018; Ringler et al.,
2023).

Opportunities of economic diversification

A SWOT analysis of the processing industry was conducted at each stage of the value chain,

incorporating additional resources. Based on the findings from the TOWS matrix, the following
policy recommendations are proposed:

1. Itis essential to develop and implement a holistic and comprehensive policy and strategy
for the livestock sector. The situation analysis and other studies indicate that the execution
of animal husbandry policies is currently under the Ministry of Food, Agriculture, and
Light Industry. However, policies related to pasture protection, animal breeding, veterinary
services, animal husbandry risks, herders' livelihoods, and raw material collection, storage,
and trade are being implemented separately and without adequate coordination.

2. Developing a robust raw material collection and supply chain system is crucial, with
particular emphasis on addressing issues related to raw material preparation, storage, and
transportation. Currently, informal middlemen predominantly dominate the raw materials
preparation system, while inadequate infrastructure exacerbates these challenges.
Establishing a unified raw material supply system at the community level for producers or
herders is essential for implementing standards and practices, as well as ensuring proper
primary processing, storage, and transportation.

3. Introducing, implementing, and standardizing relevant standards and good practices across
all stages of the value chain is essential. Non-compliance with these standards, practices,
rules, and instructions can lead to numerous negative consequences, including significant
waste generation, compromised quality of final products, increased costs, diminished
competitiveness, failure to meet the requirements of importing partners, and exposure to
non-tariff restrictions.

4. Given the weak financial capacity of processing plants and their outdated technology and
equipment, it is crucial to provide financial and investment support to these facilities.
Measures should be taken to upgrade technology and equipment, thereby enhancing
competitiveness. Investment can be attracted by redirecting a portion of mining revenue
into these investments, offering soft loans, subsidies, and long-term concessions, and
collaborating with key importing partner countries.

5. Enhancing the processing level of raw materials and products derived from traditional
livestock in Mongolia will play a crucial role in reducing the country's economic
dependence on a single sector and fostering diversification.
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6. The establishment of a one-stop service for trade, export, and marketing support for
manufacturers of export-oriented products should align with the digital transition and
advancements in information technology. Additionally, efforts should be made to reduce
tariff and non-tariff barriers through trade facilitation agreements with trading partners and
key importing countries.

7. Ultimately, developing and implementing a comprehensive long-term strategic plan for the
advancement of Mongolia's industry, guided by the value chain map, will promote a
holistic perspective. This approach ensures coordination between sectors, addresses
challenges at various levels of the value chain, and optimizes the value addition process.
Such a strategy will strengthen the capacity to compete in the global market with high-
quality products at competitive prices, thereby positively impacting economic
diversification in the long term.

Conclusions

The aim of this research was to identify strategies for diversifying Mongolia's economy. A
value chain mapping for non-mining, export-oriented products sourced from livestock production
was created, integrating the challenges encountered at each stage based on previous research findings.
Following this, a SWOT analysis of the manufacturing sector was conducted, and potential strategies
for ensuring the sector's development were formulated using the TOWS matrix approach.

In summary, a critical issue is the lack of appropriate practices and standards at all stages of
value addition, leading to significant waste of raw materials and products. At the primary production
stage, prevalent concerns include animal health, productivity, and the risks posed by natural and
climatic factors to production stability. In the logistics stage, weak infrastructure complicates the
efficient collection, storage, and transportation of raw materials, while challenges in raw material
handling further hinder efficiency. At the processing stage, outdated techniques and technology lead
to high operational costs and reduced competitiveness, aggravated by a shortage of skilled labor.
Finally, at the export stage, Mongolia’s landlocked position between two large countries introduces
logistical challenges, further complicated by various tariff and non-tariff restrictions imposed by
importing countries, which significantly impede trade.
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Abstract. Recent trends in e-commerce, highlighted by the global phenomena of the COVID-19
pandemic, explicitly show substantial changes in the behavior of online consumers. Since in
Romania's economy e-business (online businesses) have experienced a substantial growth, we
considered it appropriate to aproach this topic. More and more researchers claim that the changes in
consumer behavior are significant and irreversible. Starting from relevant studies in the field, we set
out to study the factors that can improve the consumer's experience in the online environment. The
purpose of this research is to find if Al elements such as chatbots (etc), lead to increased loyalty and
improved consumer experience. The research methodology included a quantitative research based on
a questionnaire administered to a sample of 460 subjects from Romania, online consumers. The value
of this study lies in the fact that it presents arguments on how the use of Al in electronic commerce
leads to the improvement of sales processes, customer loyalty and improving the online experience.

Keywords: Al, consumer behavior, competitiveness, online business.
JEL code: M31

Abstract: Tendintele recente in comertul electronic, evidentiate de fenomenul global al pandemiei
COVID-19, arata explicit schimbari substantiale in comportamentul consumatorilor online. Deoarece
in economia Romaniei e-business-ul (afacerile online) a cunoscut o crestere substantiala, am
considerat oportuna abordarea acestui subiect. Tot mai multi cercetatori sustin ca schimbarile in
comportamentul consumatorilor sunt semnificative si ireversibile. Pornind de la studii relevante in
domeniu, ne-am propus sa studiem factorii care pot imbunatati experienta consumatorului in mediul
online. Scopul acestei cercetari este de a afla daca elementele de inteligenta artificiala, cum ar fi
chatbot-urile (etc.), conduc la cresterea loialitatii si la imbunatatirea experientei consumatorilor.
Metodologia de cercetare a inclus o cercetare cantitativa bazata pe un chestionar administrat unui
esantion de 460 de subiecti din Romania, consumatori online. VValoarea acestui studiu consta in faptul
ca prezinta argumente cu privire la modul in care utilizarea Al in comertul electronic conduce la
imbunatatirea proceselor de vanzare, fidelizarea clientilor si imbunatatirea experientei online.

Cuvinte-cheie: 1A, comportamentul consumatorilor, competitivitate, afaceri online.

Introducere

In economia roméaneasci, e-business-ul a cunoscut o crestere substantiali. Din ce in ce mai
multi cercetatori sustin cd schimbarile in comportamentul consumatorilor sunt semnificative si
ireversibile.

Cresterea volumului cererii online nu inseamna automat o scadere a presiunii competitive.
Acest lucru se va mentine CuU sigurantd, iar pentru anumite produse si servicii va exista chiar si 0
crestere a acestei presiuni.

Afacerile dezvoltate in jurul internetului au cunoscut o dezvoltare accelerata bazandu-se de
asemenea pe inovatie, globalizare si dezvoltare durabila ca o necesitate a mediului competitional [1-2].
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Experienta consumatorului in afacerile online se refera la interactiunea generala si satisfactia
pe care un client le are in timp ce se implica cu 0 marca sau un serviciu prin intermediul platformelor
digitale.

Aceasta include diverse elemente, inclusiv utilizarea site-ului web, receptivitatea serviciului
pentru clienti, disponibilitatea produsului si usurinta procesului de cumparare.

Consumatorii tind sa transforme experienta de cumparare online si navigarea pe internet, in
general, intr-0 experienta de consum de tip hedonic [3].

Perspectivele privind onorarea comenzilor bazate pe inteligenta artificiala, consultanta
personalizata pentru consumator, chatbots, personalizarea ofertelor si serviciilor, sistemele automate
de comanda si publicitatea bazata pe inteligenta artificiala sunt aspecte care imbunatatesc experienta
consumatorului [5].

Viitorul instrumentelor de generare de continut bazate pe inteligenta artificiala si impactul
acestora asupra motoarele de cautare.

Piata globala de comert electronic a crescut rapid, cu atat mai mult din cauza pandemiei de COVID-
19, care a determinat inchiderea mai multor magazine .

Cadrul teoretic

Factorii cheie care influenteaza experienta consumatorului includ designul site-ului web,
optimizarea pentru dispozitive mobile, marketingul personalizat si procesele eficiente de plata.

Companiile care apreciaza imbunatatirea experientei consumatorului inregistreaza adesea o
retinere imbunatatita a clientilor si rate de conversie mai mari [5].

In acest context, fiecare factor care poate contribui la un acces facil si la 0 navigare usoara Al
TOOLS in mediul online primeste 0 importanta considerabila.

Increderea clientilor in afacerile online este cruciala pentru succes si poate fi influentata de
mai multi factori. Elementele cheie care contribuie la construirea increderii includ:

1. Securitatea site-ului

2. Transparenta

3. Recenzii si marturii ale clientilor

1. Securitatea site-ului web: Asigurarea ca site-ul web este securizat (de exemplu, folosind
HTTPS) i ajuta pe clienti sa Se simta in siguranta atunci cand partajeaza informatii personale;

2. Transparentd: furnizarea de informatii clare despre produse, servicii, preturi si politici
stimuleaza increderea. Clientii apreciaza onestitatea in ceea ce priveste timpul de expediere, politicile
de returnare si orice taxe potentiale;

3. Recenzii si aprecierile clientilor: Feedback-ul pozitiv de la clientii anteriori poate creste
semnificativ increderea in site sau produse. Gestionarea recenziilor si a feedback ului este tot mai
mult lasata in rolul Al.

E-loyalty se referd la angajamentul pe care clientii il manifesta fata de 0 marca sau o afacere
in mediul online. Acesta cuprinde conexiunea emotionala si psihologica pe care consumatorii 0
dezvolta cu un brand, ceea ce poate duce la achizitii repetate si la relatii pe termen lung. E-loialitatea
are o diferenta semnificativa fata de mediul traditional din cauza utilizatorilor de Internet. Acestia pot
accesa site-uri web doar cu un clic. Loialitatea clientului este unul dintre factorii importanti pentru
succes a comertului electronic [6].

In contextul afacerilor online, loialitatea electronica este influentatd de mai multi factori,
printre care:

1. Experienta clientilor: 0 experienta de cumparaturi perfecta si placuta poate spori in mod
semnificativ loialitatea electronica. Aceasta include utilizarea site-ului web, serviciul pentru clienti si
procesul general de achizitie;

2. Personalizare: adaptarea experientei de cumpdaraturi pentru a satisface preferintele
individuale ale clientilor poate stimula un sentiment de conexiune si loialitate;

3. Implicare: comunicarea regulata prin e-mail marketing, social media si oferte personalizate
poate mentine clientii implicati si poate incuraja afacerile repetate;

E-loyalty se refera la angajamentul pe care clientii il manifesta fata de 0 marca sau o afacere
in mediul online.
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in contextul afacerilor online, loialitatea electronica este influentatd de mai multi factori,
printre care:experienta clientului si personalizare.

Metodologia cercetarii

Cercetarea desfasurata este de a vedea daca elementele Al (chatboots, personalizarea, etc.)
conduc la o loialitate sporita si 0 experienta imbunatatita a consumatorilor.

Prezentul studiu isi propune sa evidentieze antecedentele e-loialitasii si sa exploreze
corelatiile care apar intre determinantii acesteia increderea si satisfactia.

Cercetarea efectuata asupra consumatorilor romani evidentiaza influenta Al asupra increderii
mediate de satisfactie si, in mod surprinzator, influenta Al asupra loialitatii fata de site-ul magazinului
online.

Relatia cauzala dintre variabila utilizarea Al si incredere se bazeaza pe aceeasi nevoie pentru
noul tip de consumator oferirea de solutii rapide la cel mai inalt nivel calitativ.
senzatia ca are de-a face cu o afacere de incredere, direct interesata de nevoile sale. Aspecte precum
plasarea comenzilor si fiabilitatea procesului sunt mediatori care influenteaza experienta
consumatorului.

Pe de alta parte, utilizarea Al se transforma in mod natural in apreciere asupra gradului de
incredere care poate fi investit in site. Mai mult, in acest caz, am putea adauga la cele de mai sus si
faptul ca, pentru noul tip de consumator online, Al duce la un nivel ridicat de satisfactie.

In acest context, consideram adecvata relatia dintre Al, satisfactie, incredere si e-loyalty sub
forma modelului prezentat in Figura 1.

Cercetdrile efectuate pe consumatorii romani evidentiaza influenta Al asupra increderii
mediate de satisfactie si, in mod surprinzator, influenta Al asupra loialitatii magazinelor online.

Loialitatea i
clientilor

H3 H1

Utilizarea
Satisfactia ’ Al
clientilor H2
Figura 1 Prezentare model

Cercetarile efectuate pe consumatorii romani evidentiaza influenta Al asupra increderii
mediate de satisfactie si, in mod surprinzator, influenta Al asupra loialitatii magazinelor online.
» lpoteza 1 (H1) Utilizarea Al afecteaza pozitiv loialitatea clientilor fara de platforma.
» lpoteza 2 (H2). Utilizarea Al afecteaza pozitiv satisfactia clientilor.
» Ipoteza 3 (H3). Satiscatia consumatorilor afecteaza pozitiv loialitatea fata de platforma/site.
Metodologia cercetarii
A fost desfasurata o cercetare cantitativa bazata pe un chestionar administrat pe canal online.
Esantionul a fost constituit din 460 de subiecti populatia a trei orase: Alba lulia, Sibiu si Cluj din
Romania, consumatori online.
Perioada de desfasurare a cercetarii a fost intre martie si Septembrie 2023 si au fost colectate 460
de chestionare valide dintr-un numar de 650 chestionare , ceea ce inseamna 0 rata de raspuns de 86%.
In ceea ce priveste demografia, esantionul nostru a fpst constituit din: 32% barbati si 68% femei;
34% au intre 18 si 29 de ani si 51% intre 30 si 49 de ani, 15% peste 50; 65% au studii superioare.
Fiecare intrebare din chestionar a fost derivata din ipoteza si obiectivele cercetarii. Variabilele
analizate sunt cuprinse in intrebari separate folosite pentru a descrie structura esantionului si pentru a
sustine corelatii care pot fi facute intre variabilele independente si cele dependente. Pentru acest studiu,
raspunsurile au fost evaluate pe scale de tip Likert cu 5 puncte, variind de la 1 = dezacord la 5 = de acord.
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Rezultate

Pentru a crea dimensiunile modelului (e-loialitate, satisfactie si Al), a fost utilizata initial 0
metoda de analiza factoriald exploratorie - procedura cunoscuta sub numele de analiza componentelor
principale.

Aceasta procedura ne va ajuta sa identificam componentele variabilelor care ar putea fi
eliminate din analiza pentru a reduce informatiile care trebuie analizate fara a afecta acuratetea
rezultatului final. Pentru fiecare factor, a fost calculat coeficientul Cronbach alfa pentru a masura
consistenta interna.

Coeficientul Cronbach alfa ar trebui sa indice fidelitatea masuratorilor corespunzatoare,
majoritatea cercetatorilor considera ca pentru acest coeficient, valorile trebuie sa fie : > 0,90 sunt
excelente,> 0,80 sunt bune, > 0,70 sunt acceptabile.

Tabel 1 Analiza factoriala

Test statistic Loialitatea clientilor | Satisfactia clientilor Al
Bartlett’s test of sphericity 4120.38 2340.23 3425.48
Approx.chi-square
Kaiser—-meyer—olkin measure of sampling 091 0.86 0.89
adequacy
Cronbach’s alpha 0.96 0.95 0.98

Aceasta analiza factoriala poate fi utilizata deoarece variabilele latente determinate sa inceapa
de la elementele initiale sunt valide in ceea ce priveste comunitatea elementelor (Kaiser—Meyer—
OlKin test), sfericitatea itemului (testul Bartlett) si consistenta scalei de masurare (alfa lui Cronbach).

Se poate observa, conform Tabelului 1, ca toate valorile coeficientului alfa lui Cronbach sunt
peste 0,90, ceea ce inseamna ca fidelitatea (consistenta) scalelor pentru fiecare factor (variabila
latentd) este confirmata.

in cazul testului Kaiser-Meyer-Olkin (KMO) pentru misurarea adecvirii esantionului, acesta
trebuie sa aiba 0 sarcina de lucru minima de 0,5 pentru a considera ca dimensiunea esantionului este
adecvata pentru efectuarea analizei factorilor .

O alta conditie pentru a putea aplica analiza factoriala de tip analiza exploratorie si procedura
de analiza a principalelor componente se refera la omogenitatea variantelor prin testul Bartlett. Testul
Bartlett este utilizat pentru testul ipotezei nule care implica ca toate variatiile populatiei sunt egale,
in comparatie Cu ipoteza alternativa care presupune ca cel putin doua sunt diferite. Cu alte cuvinte,
testul Bartlett examineaza daca matricea de corelatie a populatiei investigate este similara cu matricea
de identitate. Acest test este considerat semnificativ si ipoteza nula este respinsa daca p < 0,001

A fost efectuata 0 analiza factoriala de confirmare pentru a evalua antecedentele de loialitate
electronica privind magazinele online de electronice si electrocasnice, folosind versiunea 24.0 a
programului IBM-SPSS AMOS.

Analizand indicii modelului structural au fost satisfacator pentru variabilele de loialitate,
satisfactie si Al (Chi-patrat—-CMIN = 545,02 p = 0,00; GFI = 0,91; SRMR = 0,04, IFI = 0,95, NFI =
0,96, TLI =0,94, CFl = 0,98) RMSEA = 0,06).

Tabelul 2 Rezultate model

Ipoteza B S.E p
H1l 0.3 0.03 Frk acceptata
H2 0.39 0.06 ekl acceptata
H3 1.02 0.09 ekl acceptata

***p < 0.001

Analizand rezultatele se observa ca ipotezele sunt acceptate . Utilizarea Al influenteaza direct
si pozitiv loialitatea clientilor f=0.3 , p<0.001, Utilizarea Al afecteaza pozitiv satisfactia clientilor
=0.39 , p<0.001, Satiscatia consumatorilor afecteaza pozitiv loialitatea fata de platforma/site
B=1.02 , p<0.001.
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Concluzii

Rezultatele analizei aratd efecte mai puternice intre utilizarea Al si satisfactia client si,
respectiv, legatura intre satisfactia consumatorilor si loialitate in comparatie cu restul efectele dintre
variabile.

Aceste rezultate sustin ideea avansata, ca in cazul consumatorilor romani si a contextului
specific de consum pentru produsele luate in considerare, Al reprezinta un adevarat motor de
satisfactie si incredere.

Noile tehnologii de internet (Al TOOLS) contribuie direct la extinderea comertului electronic,
a noilor afaceri si modele de e-business si la dematerializarea produselor si serviciilor.

Imbunitatirea experientei consumatorilor in afacerile online care utilizeaza Al poate fi
realizata prin mai multe strategii cheie:

1. Personalizare: Al poate analiza comportamentul si preferintele consumatorilor pentru a
oferi recomandari personalizate. Acest lucru poate spori implicarea si satisfactia utilizatorilor prin
prezentarea de produse sau servicii care se aliniaza intereselor individuale.

2. Chatboti si asistenti virtuali: Implementarea chatbot-urilor bazate pe inteligenta artificiala
poate oferi asistenta instantanee pentru clienti, raspunde la intrebari si rezolva probleme 24/7. Acest
lucru reduce timpii de asteptare si imbunatateste serviciul general pentru clienti.

3. Analiza predictiva: Al poate prognoza tendintele si comportamentele consumatorilor prin
analiza datelor istorice. Acest lucru permite companiilor sa anticipeze nevoile clientilor si sa isi
adapteze ofertele in consecinta, ceea ce duce la 0 experienta de cumparaturi mai relevanta.

4. Functionalitate de cautare imbunatatita: Al poate imbunatati algoritmii de cautare, facand
mai usor pentru consumatori sa gaseasca ceea ce cautd. Procesarea limbajului natural (NLP) poate
permite interogari de cautare mai intuitive, imbunatatind experienta utilizatorului.

5. Analiza feedback-ului clientilor: instrumentele Al pot analiza feedback-ul si recenziile
clientilor pentru a identifica punctele comune de durere si zonele de imbunatatire. Aceasta abordare
bazata pe date permite companiilor sa ia decizii informate pentru a imbunatati experienta
consumatorului.

Prin valorificarea acestor capacitati Al, afacerile online pot imbunatati in mod semnificativ
experienta consumatorului, ceea ce duce la o loialitate si 0 satisfactie sporita a clientilor.

Limitele cercetirii

In ceea ce priveste limitarile si cercetarile viitoare, este important de retinut ci esantionul a
fost compus in principal din persoane din aceste 3 orase fapt ce constitue o limita reala a cercetarii.

in viitor cercetarea poate fi extinsa la nivelul unui esantion structurat pe alte niveluri si pot fi
supuse analizei diferite domenii din e commerce.
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Abstract. The Republic of Moldova has expressed a strong commitment to European integration,
with agricultural policy alignment being a key aspect of this process. The EU accession process
involves multiple stages, including the alignment of national policies and regulations with EU
standards. Specific Steps and Progress was signed in 2014 Association Agreement and DCFTA.
Moldova has been progressively harmonizing its agricultural policies and regulations with EU acquis
communautaire. This includes food safety, animal health, plant protection, and environmental
sustainability. Moldova is working to align its rural development programs with the EU’s CAP. This
involves adopting measures that support economic diversification, environmental sustainability, and
social cohesion in rural areas. Efforts are underway to improve the quality and safety of agricultural
products through better standards and certification processes. This is essential for gaining and
maintaining access to EU markets. Moldova benefits from various EU funding programs aimed at
supporting agricultural and rural development. These funds are used for infrastructure improvements,
technological upgrades, and promoting sustainable practices.

Keywords: European Union, Rural development, Common Agricultural Policy.
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The Republic of Moldova has made significant developments in agricultural policy in recent
years, with a focus on modernizing and improving the sector to increase productivity, ensure food
security, and boost rural development. Some specific developments in Moldova's agricultural policy
include: [1]

1. Implementation of the National Strategy for Agricultural Development - Moldova has
adopted a long-term strategy to guide its agricultural development, focusing on increasing agricultural
productivity, improving infrastructure and technology, promoting sustainable practices, and
enhancing competitiveness in international markets.

The National Strategy for Agricultural and Rural Development 2023-2030, as an umbrella
public policy document for the strategic planning of the country's agricultural sector, represents the
vision and priorities of the Government of the Republic of Moldova and aims to develop a competitive
agri-food sector, centred on value chains with a potential environment-friendly and climate-resilient
that strengthens food security and safety and provides better rural livelihoods and well-being.

2. Support for smallholder farmers - Moldova has implemented various support programs
for smallholder farmers, including subsidies for inputs such as seeds and fertilizers, access to credit,
and training and extension services to improve farming practices and increase yields.

The government has restructured and expanded its subsidy programs to better support farmers
and agribusinesses. Key changes include:

- Direct Payments: Increased direct payments to farmers to support income stability and
encourage the adoption of modern agricultural practices.

- Targeted Subsidies: Enhanced targeting of subsidies for specific purposes such as
technological upgrades, organic farming, and climate resilience.

- Youth and Women Farmers: Special programs aimed at supporting young and women
farmers to promote inclusiveness and generational renewal in the agricultural sector.
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3. EU-Aligned Legislation and Standards

Significant efforts have been made to harmonize Moldovan agricultural legislation and
standards with those of the EU:

- Food Safety and Quality Standards: Adoption of EU-compliant food safety regulations to
improve the quality and competitiveness of Moldovan agricultural products.

- Animal and Plant Health: Implementation of stricter animal health and plant protection
measures to align with EU phytosanitary standards.

4. Sustainable Agriculture and Environmental Protection

The government has introduced new instruments to promote sustainable agriculture and
environmental conservation:

- Agri-Environmental Schemes: Financial incentives for farmers adopting environmentally
friendly practices such as crop rotation, organic farming, and soil conservation.

- Climate Adaptation Programs: Initiatives to support climate-resilient agriculture, including
investments in water management systems and drought-resistant crop varieties.

5. Rural development - The government has invested in rural infrastructure development,
such as roads, schools, and healthcare facilities, to improve the quality of life in rural areas and attract
young people to stay in farming.

Rural development has been a focal point of recent policy changes: [2]

- Infrastructure Development: Increased investment in rural infrastructure, including roads,
irrigation systems, and storage facilities to support agricultural productivity and market access.

- Diversification Programs: Support for rural economic diversification through the
development of non-agricultural businesses and tourism.

6. Trade and market access - Moldova has focused on improving market access for
agricultural products by signing trade agreements with European Union countries and implementing
quality standards and certification systems to meet international market requirements. The
government has also supported export promotion efforts to help farmers access new markets and
increase their competitiveness.

Efforts to improve market access and promote exports have been strengthened:

- Trade Facilitation: Simplified procedures for exporting agricultural products, including
reduced tariffs and non-tariff barriers in line with the DCFTA agreement with the EU.

- Branding and Marketing: Initiatives to develop and promote Moldovan agricultural brands
in international markets, including participation in international trade fairs and marketing campaigns.

7. Promotion of agribusiness development - The government has implemented policies to
attract investment in agribusiness and promote entrepreneurship in the sector. This includes providing
financial incentives, creating a favourable business environment, and supporting value-added
processing and export-oriented industries.

8. Research, Education, and Extension Services

Investments in research, education, and extension services have been scaled up to support
agricultural innovation and knowledge transfer:

- Research and Development: Increased funding for agricultural research to develop new
technologies and practices.

- Extension Services: Strengthening of agricultural extension services to provide farmers with
training and technical assistance on modern farming techniques and sustainable practices.

9. Digitalization and Smart Agriculture

The adoption of digital tools and smart agriculture technologies has been promoted:

- E-Agriculture Platforms: Development of digital platforms to provide farmers with market
information, weather forecasts, and advisory services.

- Precision Agriculture: Support for the adoption of precision agriculture technologies to
improve efficiency and productivity.
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The budgetary support for agriculture and rural development in Moldova has come from
various sources, including national budget allocations, EU funding programs, and international
assistance.

Here’s an overview of the key funding sources and their contributions: [3,4,5]

1. National Budget Allocations

- Annual Budget: The Moldovan government has consistently allocated a portion of its
national budget to support agricultural development and rural infrastructure projects.

- Subsidy Programs: Significant funds have been directed towards direct payments and
targeted subsidies for farmers.

2. European Union Assistance

- ENPARD (European Neighbourhood Programme for Agriculture and Rural
Development): Provides financial support for rural development projects aimed at improving
agricultural productivity, sustainability, and rural livelihoods.

- DCFTA (Deep and Comprehensive Free Trade Area): Assistance to align Moldovan
agricultural standards with EU regulations, facilitating market access.

3. International Financial Institutions

- World Bank: Funding for infrastructure development, capacity building, and agricultural
modernization projects.

- FAO (Food and Agriculture Organization): Technical assistance and project funding to
enhance food security, sustainable agriculture, and rural development.

4. Bilateral and Multilateral Donors

- Various bilateral agreements and partnerships with countries and international
organizations have provided additional funding and technical assistance for specific projects and
initiatives in the agricultural sector.

Table 1.ENPARD Moldova — Support to Agriculture and Rural development
Contractor
. - End date of Amount
Contract Contracting party mg;:tt:re activities (EUR)
ENI/2015/371- | ENPARD Moldova — Support to 16/12/2015 | 15/12/2020 | 48,956,111.00
907 Agriculture and Rural Development,
SRC
ENI1/2015/371- | Support to Agriculture and Rural 23/12/2015 | 31/12/2018 6,446,272.81
916 Development through promotion of
confidence building measures
United Nations Development Programme

ENI/2016/380- | Capacity building of the Moldovan 02/12/2016 | 06/12/2018 1,185,485.68
139 Agency for Intervention and Payment in
Agriculture (AIPA) for the application of
EU norms and standards for the
administration of ARD support schemes
Agrarmarkt Austria

ENI/2016/380- | Technical Assistance for the 11/11/2016 | 10/05/2019 2,626,230.42
171 implementation of the Sector Reform
Contract: European Neighbourhood
Programme to Agriculture and Rural
Development (ENPARD)
ENI1/2017/383- | Facilitating active engagement of the 07/02/2017 | 28/02/2019 259,200.00
396 civil society actors in the agro-rural
policy dialog

Asociatia Obsteasca Federatia a
Agricultorilor din Moldova Farm
BDO LLP
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The main financiers of the agro-industrial sector are agricultural producers as investors, the
state through AIPA, ADMA (Agency for the Development and Modernization of Agriculture)
ODIMM, IFAD Implementation Units, the World Bank, the European Investment Bank, as well as
the development partners: the European Union, The United Nations Development Program (UNDP),
the USA through USAID, the Governments of Japan, Sweden, the Czech Republic, Poland, Romania,
Slovakia, Hungary, Denmark, the Netherlands, FAO, as well as other foreign investors. [3,4,5]

The analysis of the availability of financial sources for the development of agriculture and the
efficiency of their use revealed several points.

Contrary to the statements regarding the lack of adequate financing, in the period 2014-2019,
at least 11.5 billion MDL were invested in the agriculture of the Republic of Moldova by external
donors, and together with the related subsidies of about 4.9 billion MDL, the amount of investments
amounts to to about 16.4 billion MDL.

The mentioned figures do not include the investments made by agricultural producers from
their own resources and the support granted by the state from the reserve fund for reducing the
consequences of natural disasters.

If we estimate the own contribution of agricultural producers at around 40%, we obtain a total
amount of investments in the agricultural sector of over 23.0 billion MDL.

Analyzing the efficiency of the use of financial sources, it should be mentioned that the total
value of agricultural production in the period 2014-2019 was about 186.2 billion MDL.

Relating this total value to the total amount of investments in the agricultural sector, we obtain
the figure of approximately 8.0 MDL of agricultural production obtained for every leu invested in the
sector. This is a pretty good indicator, but it cannot be attributed entirely to the effect of direct
investment in the sector.

The natural pedo-climatic conditions favorable to agriculture have multiplied the value of the
investments, at the same time the results of the harvests obtained compared to the neighboring states
point to the untapped potential of the agri-food sector in the Republic of Moldova.

In turn, to solve the main impediments, the development proposals were identified and were
structured into three categories:

1. Agricultural inputs and processes resilient to climate change,
2. Markets,
3. Development of rural areas and communities.

Development needs related to
inputs and prerequisites for
agricultural activity

The need to transpose the EU
acquis and its progressive
implementation in the field of
agriculture, rural development
and food security

Development needs related to
sales markets

Development needs related to
community involvement in the
development of rural areas

Figure 1. Development proposals to solve the main impediments in rural development

20



CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

1. Development needs related to inputs and prerequisites for agricultural activity:

- The need to protect, maintain and improve soil quality by applying agri-environmental
measures. Improving, restoring and consolidating agricultural land but also reintroducing degraded
land into the productive circuit. Ensuring the priority of renewable energy projects, thus contributing
to the sustainable development of rural areas. Adapting to the effects of climate change by providing
solutions.

- Supporting local producers of inputs - Development of the field of education - research -
innovation and consultancy in agriculture

- Reforming the field of science and technology transfer - Increasing the profitability of
agricultural activities by supporting the development of the processing sector.

- Prioritization of value-added crop sectors

- Implementation of the approach oriented towards the development of value chains entirely
to the detriment of financing only certain segments

- Supporting the development of the agro-industrial processing segment

- Improving legislation and capacity building in the field of food quality and safety

- Creation of the Integrated Agricultural Information System

2. Development needs related to sales markets

- Strengthening the marketing capacities of agricultural producers

- Creation of a common management system for the processes of breeding, storage/processing
and export of agricultural production, including processed products

- Supporting the establishment of hubs and clusters for small and micro producers -
Establishing a Marketplace managed at national level by the state

- Providing the sector with adequate analysis and information on market fluctuations

- Stimulating the cooperation of agricultural producers.

3. Development needs related to community involvement in the development of rural areas

- Supporting investments in rural infrastructure

- Supporting participatory economic development processes — Local Action Groups

- Development of occupational opportunities in rural areas

- Increasing the involvement of the local community in order to promote a balanced socio-
economic development at the local level.

4. The need to transpose the EU acquis and its progressive implementation in the field of
agriculture, rural development and food security

- Increasing institutional capacities

- Alignment with EU requirements and standards

- Harmonization of the regulatory framework in the sanitary and phytosanitary (SPS) field

- Implementation of EU-compliant quality requirements

- Development of food production quality control laboratories

- Improving the subsidy mechanism to EU requirements and standards.

Moldova has been aligning its agricultural policies with the CAP through various reform
programs, particularly as part of the European Neighbourhood Policy (ENP). Moldova benefits from
EU support through the European Neighbourhood Program for Agriculture and Rural Development
(ENPARD).

Moldova has a National Strategy for Agriculture and Rural Development (NSARD), which
mirrors CAP Pillar 2 objectives, including rural infrastructure development, improving market access,
and promoting environmental sustainability.

Moldova has made efforts to introduce environmental sustainability into its agricultural
practices, though its policies in this area are not yet fully harmonized with CAP’s greening measures.

Moldova, while not a candidate for EU membership, is significantly aligning its agricultural
policies with the CAP through its association with the EU and the support of programs like ENPARD.
However, institutional limitations, political challenges, and the vulnerability of the agriculture sector
to climate change pose ongoing challenges.
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Conclusion

The Republic of Moldova has implemented a range of policy changes in recent years to
modernize its agricultural sector, enhance sustainability, and align with EU standards. These changes
encompass improved subsidy programs, harmonized legislation, sustainable practices, rural
development, market access, financial instruments, research and extension services, and
digitalization. These efforts aim to create a more competitive, resilient, and sustainable agricultural
sector in Moldova.

Overall, Moldova's agricultural policy developments have shown a commitment to
modernizing the sector, improving productivity, and promoting sustainable practices.

However, challenges remain, including the need for further investment in infrastructure,
technology, and research, as well as addressing issues such as climate change, land degradation, and
rural poverty. Continued efforts and support from both the government and stakeholders will be
crucial to ensure the long-term sustainability and growth of Moldova's agricultural sector.

Acknowledgments. The given research was developed within the research subprogram
CADDCRMCE/ 020408.
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Abstract. This study explores the essential roles of insurance, European funds, circular economy
principles, and effective management strategies in fostering sustainable economic growth. Examining
corporate practices, funding approaches, and the vital function of insurance in risk management
illustrates how these components work together to enhance resilience and promote resource
efficiency. This research, utilizing corporate reports, policy documents, and reputable economic
sources, underscores the need for a cross-sectoral framework that addresses current gaps and
encourages collaboration to meet global sustainability objectives.
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Introduction

In today's rapidly changing economic landscape, sustainability has become a crucial objective
for both public and private sectors. The increasing pressures from environmental issues, resource
limitations, regulatory demands, and evolving consumer expectations are accelerating the shift
towards sustainable economic models. Within this context, integrating insurance products, European
funding initiatives, circular economy principles, and strategic management offers a promising route
to sustainable growth. However, harmonizing these diverse areas to maximize their impact presents
significant challenges.

This article addresses these complexities by examining how these components contribute to a
resilient, resource-efficient economy. The study concentrates on four main areas: the impact of
insurance on sustainable investments, the role of European funds in promoting circular economy
initiatives, the adoption of circular economy practices by businesses, and management strategies that
foster a culture of sustainability. This analysis aimed to showcase collaborative approaches that can
significantly enhance sustainable economic growth across various industries.

To conduct this study, a mixed-methods approach was adopted that combines quantitative and
qualitative data, enabling us to explore the relationships between insurance, European funding,
circular economy concepts, and sustainable management practices in depth. This comprehensive
methodology offers a holistic perspective on how these elements work together to promote
sustainable economic development. The primary data sources include corporate annual reports,
documents from the European Commission, and case studies highlighting businesses that prioritize
sustainability.

1. Insurance Sector’s Role in Promoting Sustainability

The insurance industry is progressively adopting sustainability by developing products that
facilitate investments in renewable energy and climate resilience. This shift is evidenced by Allianz,
which reported a 15% increase in its renewable energy insurance portfolio between 2020 and 2022,
reflecting a growing demand for financial solutions that address the risks of green projects. Similarly,
Swiss Re has implemented advanced climate risk models, achieving a 20% improvement in
underwriting accuracy, which allows them to offer more competitive premiums for sustainable
initiatives. Major companies such as AXA and Zurich Insurance are also advancing in this area, with
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AXA's green insurance offerings expanding by 14% and Zurich's by 10% from 2019 to 2022. These
developments illustrate how insurers are promoting sustainable investments by creating tailored
products that lower financial obstacles to green technology and infrastructure projects.

In recent years, the insurance industry in the Republic of Moldova has begun to embrace
sustainability, aligning with global trends towards environmentally conscious business practices.
Although smaller and less mature than Western markets, Moldovan insurers are exploring
opportunities in renewable energy projects, such as solar and wind, to support climate resilience and
sustainable development. They are adopting advanced risk assessment models to improve
underwriting accuracy and offer competitive premiums for sustainable initiatives. By developing
tailored insurance solutions, Moldovan insurers aim to attract investments in green technology,
supporting the country's energy transition and fostering a more resilient, sustainable future.

2. European Funding for Circular Economy Initiatives

European funds have been crucial in promoting circular economy initiatives, with a significant
allocation of €10 billion under the Horizon Europe program from 2021 to 2027 (see table no. 1).

Table 1. Allocation of European Funds for Circular Economy Initiatives (2021-2027)

Region

Funding Allocation (€ Billion)

Primary Focus

Northern Europe 4.2 Renewable Energy
Southern Europe 3.1 Agricultural Efficiency
Central And Eastern Europe 2.7 Waste Management

Source: European Commission (2021). "Horizon Europe Program for Circular Economy Research and Innovation
(2021-2027)," detailing funding allocations and regional breakdowns.

This investment underscores the European Union's dedication to encouraging sustainable
economic growth and innovation among its member states. However, the distribution of these funds
presents challenges in aligning them with the varied economic priorities and needs of different regions
across the continent.

For instance, Northern Europe has directed over 40% of its funds towards renewable energy
projects, showcasing the region's advanced infrastructure and commitment to reducing carbon
emissions through sustainable energy solutions. This emphasis on renewable energy aligns with
Northern Europe's broader environmental goals.

Conversely, Southern European countries have focused on agricultural efficiency, directing a
substantial portion of their funding to improve productivity and sustainability in agriculture. This
focus reflects the region's reliance on agriculture and highlights the need to address issues such as
water shortages, soil erosion, and the impacts of climate change on agricultural output. Southern
Europe aims to bolster food security and resilience against environmental changes by enhancing
agricultural practices. Meanwhile, Central and Eastern Europe have prioritized waste management,
allocating €2.7 billion to initiatives to reduce waste generation and improve recycling processes. This
funding allocation indicates the region's urgent need to enhance waste management infrastructure and
practices for minimizing environmental pollution and promoting resource efficiency.

The funding allocations outlined in Table 1 showcase the varied priorities among European
regions. This diversity, however, also reveals possible shortcomings in the coordinated distribution
of funds. To optimize the impact of these initiatives, it is crucial to align funding strategies with
localized sustainability objectives, ensuring that investments cater to each region's unique needs and
challenges. By promoting collaboration and exchanging best practices, the European Union can
improve the overall efficiency and effectiveness of circular economy initiatives, fostering sustainable
development throughout the continent.

In conclusion, although the varied distribution of funds showcases regional priorities, a more
unified strategy could improve the effectiveness of these investments. By aligning funding with
localized sustainability objectives and promoting collaboration between regions, Europe can progress
its circular economy agenda more effectively, leading to a more sustainable and resilient future.
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3. Corporate Adoption of Circular Economy Principles for Romania

Corporations increasingly adopt circular economy principles in their sustainability strategies,

recognizing these practices' environmental and economic advantages (see table no. 2).

Table 2: Corporate Sustainability Metrics in Leading Corporations (2022)

Circular economy : N Recycled material
Company initiatives (%6) Plastic reduction (%0) usage (%)
Unilever 40 15 22
Nestlé 30 12 20
Allianz 25 10 18
Axa 35 10 15

Sources: Unilever's 2022 "Progress Report on the ‘Waste-Free World' Initiative," Nestlé's 2022 "Annual Sustainability
Report,” Allianz's 2022 "Sustainability Report,” and AXA's 2022 "Sustainability and Environmental Impact Report,”
retrieved from their respective corporate websites.

Unilever's "Waste-Free World" initiative has made significant strides in cutting down plastic
waste, achieving a 15% reduction in virgin plastic usage by 2022, to reach a 50% reduction by 2025.
This initiative is part of a more significant commitment to lessen environmental impact and encourage
sustainable resource management. Similarly, companies like Nestlé and Procter & Gamble focus on
reducing waste and using recycled materials, showcasing the effectiveness and benefits of
implementing circular economy practices on a large scale. These efforts promote environmental
sustainability, enhance corporate reputation, and ensure compliance with increasing regulatory
demands.

These metrics demonstrate a solid dedication to sustainable practices in the corporate sector,
but they also highlight opportunities for improvement, particularly in the use of recycled materials.
By increasing efforts in this area, companies can speed up their journey towards a fully circular
economy, improving resource efficiency and minimizing environmental impact. Greater
collaboration and innovation in circular economy practices could further facilitate this transition,
aiding broader sustainability objectives across various industries.

4. Circular Economy Initiatives in the Republic of Moldova

The Republic of Moldova, located in Eastern Europe, has gradually embraced circular
economy principles to promote sustainable development. Despite considerable resource challenges
and funding shortages, Moldova's dedication to sustainability has been strengthened by assistance
from the European Union (EU) and other international partners. This case study explores Moldova's
initiatives to enhance waste management and resource efficiency through targeted programs and
strategies.

One of the critical initiatives in The Republic of Moldova's circular economy strategy is the
"Waste Management and Recycling Program,"” which is co-funded by the EU and the United
Nations Development Programme (UNDP). This program is designed to improve waste sorting and
recycling capabilities nationwide, focusing on urban and rural areas to ensure widespread access.
From 2020 to 2023, the program established over 200 waste collection points in major municipalities,
greatly enhancing the waste management infrastructure. As a result of this expansion, national
recycling rates have increased by 10%, highlighting the program's effectiveness in fostering
sustainable waste practices. The program's success can be linked to careful planning, community
involvement, and international cooperation, all of which have played a crucial role in advancing waste
management efforts.

In addition to its waste management initiatives, the Republic of Moldova has introduced the
EcoTech grant program aimed at helping small and medium enterprises (SMEs) embrace sustainable
business practices. EcoTech offers financial and technical assistance to motivate SMEs to adopt
innovative solutions that lessen their environmental footprint. By 2022, over 50 SMEs had taken
advantage of EcoTech funding, allowing them to implement reusable packaging solutions and
decrease waste production. This program not only promotes environmental sustainability but also
boosts the competitiveness of the Republic of Moldovan businesses by aligning them with
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international sustainability standards. It highlights the significance of incorporating circular economy
principles into business practices, nurturing a culture of sustainability within the private sector.

The Republic of Moldova embrace of circular economy principles showcases the possibilities
for sustainable development in resource-limited settings. The country is making notable progress in
waste management and resource efficiency through focused initiatives such as the Waste
Management and Recycling Program and the EcoTech grant initiative. Ongoing collaboration with
international partners and a dedication to innovation will be essential in addressing current challenges
and reaching long-term sustainability goals.

Conclusion

In summary, combining insurance, European funds, circular economy principles, and effective
management strategies creates a strong foundation for sustainable economic growth. These
components are essential for building a more resilient and resource-efficient economy. The insurance
sector has demonstrated its dedication by backing sustainable investments, while European funding
initiatives supply the necessary resources to promote circular economy practices.

Companies that adopt circular economy principles and cultivate a culture of sustainability
through strategic management are leading the charge toward a greener future. The challenges of
aligning these diverse yet interconnected areas are manageable.

Effective management strategies are vital in integrating sustainability into an organization's
culture and practices. Leadership is critical in promoting sustainability initiatives and ensuring they
align with the business strategy.

While the Republic of Moldova's initiatives in the circular economy have shown promising
outcomes, considerable challenges remain to address. To expand these efforts, enhancements in
infrastructure, increased public awareness, and more significant domestic investment are essential.
The Republic of Moldova's experience illustrates the potential for smaller economies to embrace
circular practices. However, it also emphasizes the need for customized support from larger funding
organizations, like the EU, to navigate resource constraints and promote ongoing development.

Existing gaps can be bridged and work together toward common sustainability goals by
focusing on collaboration and open dialogue among stakeholders. Leveraging these pillars can
establish a more sustainable and prosperous economy for future generations.
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Abstract. The topic of food waste management has become a global discussion in recent years, but
it is still not widely addressed in Greek and Armenian societies. This can be attributed to the common
cultural and historical backgrounds of these countries. This study explores waste management
practices in both countries, with a specific focus on their respective national frameworks and
initiatives. The study critically discusses Greece's National Waste Prevention Programme (NWPP)
and extrapolates key policies and strategies pertinent to the Armenian context. Moreover, the current
geopolitical changes and their potential influence on the food waste management system of Armenia
have been discussed. Cultural and historical backgrounds necessitate a comparative examination
between these two nations' policies. Employing a comprehensive document analysis using a
deductive, concept-driven approach facilitated by docAnalyzer.ai, this study identifies substantial
deficiencies within existing policy documents. It underscores the need for enhanced education,
increased investments, and strengthened collaborative efforts as significant factors crucial for
effecting systemic transformation. Addressing these gaps through informed policy interventions can
enable both governments to implement successful models of food waste management and foster
circular economies adjusted with respective socio-economic landscapes.

Key words: Comparative Policy Analysis, Food Waste Management, Greece, Armenia, Policy Gaps

Introduction

A variety of policies have been proposed to tackle food waste, emphasizing national strategic
frameworks, legislative measures, food donation initiatives, waste recycling, public awareness and
education, and systematic data collection. (Shen et al., 2023) However, effective food waste
management policies remain necessary in Greece and Armenia, where low recycling rates and the
lack of a cohesive national food waste recycling system indicate significant gaps. Some European
countries, such as France, already implemented an anti-waste law in 2016, which forbids large
supermarkets from discarding or destroying unsold food. Instead, these retailers are mandated to
donate the excess to charities and food banks. Non-compliance with this legislation can result in fines
and imprisonment. This law is widely acknowledged as a crucial advancement in combating food
waste. (The Republic of France, 2016) Another successful example is Italy's law implemented in
2016, which encourages food donation and the use of the doggie bag at retail and restaurant levels
through fiscal incentives and bureaucratic simplification. This law has proven to be effective in
facilitating the redistribution of food waste, leading to Italy's improved ranking in the Food
Sustainability Index from 9th position in 2016 to 4th position in 2017. (Food Sustainability Index,
2017), (Italian Republic, 2016). In this context, examining the food waste management policies of
different countries can provide valuable insights. Greece and Armenia, two countries with a lot of
common cultural, historical, and geopolitical backgrounds, present a unique opportunity for
comparative analysis. A significant factor in my decision to undertake this research was my academic
experience at the University of West Attica in Greece, where exposure to the country's cultural and
socio-economic environment had a profound impact on my research interests. While Greece has made
notable strides in developing comprehensive food waste management policies, Armenia continues to
face significant challenges in this area. Understanding the similarities and differences between these

27



CONFERENCE PROCEEDINGS ,, COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT”, 7-8.11.2024

countries' approaches can inform more effective policymaking in Armenia. This research aims to
answer following research questions.

RQ1: How do current Greek policies regulate food waste management, and how well it goes
so far?

RQ2: What recommendations can be made for Armenia regarding food waste management
policies to formulate a comprehensive and efficient national strategy?

Methodology

This study employs a comprehensive document analysis to investigate food waste
management policies in Greece and the Republic of Armenia given their socio economic, political,
cultural and historical familiarities. The analysis utilizes docAnalyzer.ai, a sophisticated tool designed
to facilitate the extraction of relevant concepts from extensive policy documents. The primary data
sources for this research include national policy documents, legislative texts, and official reports
related to waste management from both Greece and Armenia. These documents were accessed
through governmental websites, academic databases, and international environmental organizations.
A deductive, concept-driven approach was adopted for the document analysis. The key concepts
"food," "waste," and "management” were used as search terms within the docAnalyzer.ai platform to
identify and extract pertinent information. This approach ensured a focused examination of the
policies relevant to food waste management. Process of analysing included: Identification of key
documents, data input into docAnalyzer.ai, Concept extraction and Thematic Analysis. (Figure 1)

*The first step involved identifying and
collecting key policy documents from
Greece and Armenia that pertain to waste
management.

Identification of

Key Documents

Data Input into eThe collected documents were input into the
docAnalyzer.ai docAnalyzer.ai tool.

*Using the predefined key
Concept Extraction concepts ("food," "waste," and
"management"), the software
scanned the documents to
extract relevant sections and
themes.

*The extracted data was then
thematically analysed to identify
patterns, deficiencies, and areas
for improvement in the current
policies.

Thematic Analysis

Figure 1. The analysing process.

To ensure the reliability and validity of the findings, cross-referencing was conducted with
secondary literature, including academic papers and expert reports on waste management.
Additionally, expert consultations were held to validate the interpretations derived from the document
analysis. While docAnalyzer.ai provided a robust framework for identifying key concepts, the
analysis was limited to the quality and comprehensiveness of the input documents. Furthermore, the
deductive approach may have overlooked emerging themes not captured by the predefined key
concepts.
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Results and Discussions

Current Greek policies regulating the Food Waste Management

Food waste is gaining increasing attention in Western politics, with countries in the European
Union, including Greece, becoming more proactive in measuring and regulating it. On May 3, 2019,
the Commission Delegated Decision (EU) 2019/1597 was adopted, supplementing Directive
2008/98/EC of the European Parliament and of the Council. This decision establishes a common
methodology and minimum quality requirements for the uniform measurement of food waste levels.
(European Commission, 2019) Eurostat data reveals that Greece's annual per capita food waste is 191
kilograms, surpassing the EU average and ranking as the fourth highest in the European Union.
(Figure 2)
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Figure 2: The four countries with the highest annual per capita food waste, kg (Eurostat, 2023)

In 2016, Greece's circular use of materials was 2.4%, which increased to 5.4% by 2020.
Despite this growth, the country still lags the EU average of 12.8% for this metric. (Eurostat, 2020)
Greece has taken a positive step by streamlining environmental assessments under various EU
directives. However, weak administrative capacity remains a significant challenge. EU funding
supports bridging this gap, with Greece receiving over EUR 30 billion from its RRP (2021-2026) and
EUR 20 billion from cohesion policy (2021-2027). The Greek RRP aims to establish new regulatory
authorities in the waste and water sectors, which should positively impact these areas. From 2014-
2020, Greece's environmental investments were 0.72% of GDP, relying on EU and national funds.
The estimated need for 2021-2027 is over 1.12% of GDP, indicating a financing gap of at least 0.4%.
Issues persist with absorbing EU funds, especially in waste management and nature protection. Since
2014, Greece has paid over EUR 184 million in fines for EU waste and urban wastewater violations.
(European Commission, 2022) Figure 3, a custom illustration based on the US Environmental
Protection Agency report, demonstrates strategies for minimizing the environmental impact of food
waste by identifying preferred and less preferred activities.

The Greek National Waste Prevention Programme (NWPP) spanning 2021-2030 targets a
30% reduction in per capita food waste by 2030 compared to 2022 levels. The initiative encompasses
strategies to minimize food losses across the production and supply chain. Key stakeholders
participating in the NWPP include households, businesses, producers, economic operators, and
citizens/consumers. The programme outlines sector-specific measures for primary production,
processing and manufacturing, retail and distribution, catering and restaurants, and households within
the food supply chain. (European Environment Agency 2023, p.7). The National Waste Prevention
Programme (NWPP) is developing a targeted food waste prevention programme aligned with the
national circular economy action plan and roadmap spanning 2021-2025. This initiative includes
specific measures to achieve a 30% reduction target, and involves formulating, implementing, and
monitoring the programme.
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Least preferred
Anareobic digestion
or Apply to the land
With disposal of digestate /biosolids
Compost or Anerobic
digestion
With beneficial use of
Feed anymals or leave cmata/blosolde
unharvested
Donate or Upcylce
Most preferred

Figure 3: Minimization of Environmental impact of wasted food (US Environmental
Protection Agency, 2023)

The NWPP also mandates the creation of an electronic platform where obligated entities must
annually submit relevant data starting in 2022, aimed at monitoring food waste and donated food
surpluses. Furthermore, the NWPP supports the 'Alliance for the Reduction of Food Waste', a national
initiative launched in 2020 by Boroume and AB Vassilopoulos. This alliance engages key
stakeholders across the food supply chain in collaborative efforts toward food waste prevention.
(European Environment Agency, 2023)

The European Environmental Agency published an early warning assessment regarding the
2025 targets for municipal and packaging waste. This report included a thorough evaluation of
Greece's progress in achieving its 2025 recycling goals for these waste categories. It highlights both
success factors and risks related to achieving these targets. Key points include:

1. Separate collection system: Greece's existing system for separate bio-waste collection is
quite limited, primarily collecting only garden waste in urban and suburban areas. In rural
regions, there is no provision for separate bio-waste collection. (European Environment
Agency, 2022, p. 21) As of mid-2024, the universal collection of bio-waste has not yet been
implemented, despite plans for municipalities to establish it by the end of 2022. This initiative
also aimed to extend the obligation for separate collection to non-household waste. (European
Environment Agency 2022, p. 23, p. 47)

2. Extended producer responsibility (EPR): As of mid-2024, the regulations mandating
separate bio-waste collection by catering companies, initially set for implementation by the
end of 2022, have not been enacted. These regulations, part of the Extended Producer
Responsibility (EPR) framework, require food producers to manage their waste. Additionally,
starting in 2023, food processing and manufacturing companies, vegetable markets,
supermarkets, and hotels with over 100 beds were also supposed to comply with these
requirements. (European Environment Agency 2022, p. 23).

3. Economic Instruments: The landfill fee, set at 20 EUR per ton starting from 2022, is an
economic tool designed to discourage landfilling by making it more costly, thus promoting
alternative waste management practices such as composting. (European Environment Agency
2022, p. 34) While the current bio-waste treatment capacity is inadequate, there are plans to
expand it. This expansion likely involves investing in composting and other bio-waste
treatment facilities to divert waste from landfills and enhance resource recovery. (European
Environment Agency 2022, p. 47)

The report highlights Greece's challenges in meeting recycling targets for packaging and
municipal solid waste (MSW). Greece risks not achieving the 65% recycling target for packaging
waste by 2025, with the current recycling rate at 52.9%, 12.1 percentage points below the target.
Similarly, the country faces difficulties in meeting the 55% MSW recycling target by 2025, as the
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recycling rate was only 21% in 2019, significantly below the goal. The report notes a modest increase
of 5.3 percentage points since 2015. For landfilling of municipal waste, a preliminary assessment
indicates potential issues, with the official early warning assessment due in 2032. (European
Environment Agency, 2022).

The legislative framework for waste management in Greece is not only crucial for national
and European Union compliance but also attracts attention from international investors, including the
United States. Recent and upcoming legislative changes create a favourable environment for future
investments in the country. Significant projects funded by the Operational Program 'Transport
Infrastructures - Environment and Sustainable Development 2014-2020" involve the establishment
and operation of Solid Waste Treatment units. These projects receive funding from Greek Solid Waste
Management Agencies, local municipalities, European funds, and other sources. Key Greek
companies such as GEK Terna, Helektor, AVAX, Intrakat, Mytilineos, Messogeios, Thalis, and Watt
are actively involved. These initiatives represent a total investment of approximately €1,345 million,
aimed at enhancing solid waste treatment infrastructure and capacity across Greece.(International
Trade Administration U.S. Department of Commerce, 2023)

Analysing the current Greek National Waste Prevention Programme (NWPP)

This paper describes the National Waste Prevention Programme (NWPP) for the period 2021-
2030 of Greece, which seeks to foster a reduction in raw material consumption and transform
consumer behaviour to gradually decrease waste generation. It outlines ambitious objectives,
including a targeted 30% reduction in per capita food waste by 2030 compared to 2022 levels,
alongside substantial cuts in single-use plastic consumption over the coming years. Encompassing a
wide array of sectors such as primary food production, manufacturing, retail, catering, and
construction, the NWPP prioritizes managing various waste types, including food, paper, packaging,
plastics, electronics, textiles, and industrial and construction waste. The programme aims to engage
diverse stakeholders ranging from households to businesses, economic operators, and consumers in
a concerted effort to promote sustainable practices. Measures include incentivizing food donation and
redistribution, advocating for building renovation over demolition, fostering innovation in waste-
reducing technologies, promoting circular consumption patterns, and enhancing public awareness. To
monitor progress and effectiveness, the Ministry of Environment and Energy will oversee the
evaluation of programme outcomes. Implementation will involve establishing monitoring systems for
food waste production, defining criteria for food donation suitability, promoting the establishment of
nationwide repair canters for electronic equipment, and facilitating networks for the exchange and
sale of used electronics. These initiatives underscore Greece's commitment to advancing
sustainability goals and improving waste management practices across the nation.

The Greek National Waste Prevention Programme focuses primarily on the environmental
and social advantages of food waste reduction, while also addressing its economic dimensions.

Economic aspects:

e Financial incentives for food donation: Tax incentives for food donation have been introduced
to incentivize businesses to donate excess food, thereby potentially lowering their operational
costs. Specifically, the document outlines a provision (article 21 of law 4819/2021(Hellenic
Parliament, 2021)) that proposes a 20% reduction in taxes for food donations, highlighting a
deliberate effort to stimulate food donation through financial incentives. It also highlights the
importance of leveraging funding for food waste reduction, mentioning the National Strategic
Reference Framework and LIFE+ as examples. Moreover, it proposes establishing economic
incentives for food donation, indicating the potential for investment in Greece.

e Increased business competitiveness: by maximizing waste valorisation and reducing waste
exports can contribute to increasing business competitiveness.

e Boosting repair services and purchase second hand products: highlights that providing
financial incentives, such as reduced VAT and tax exemptions, can boost repair services and
the purchase of second-hand products.
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Social aspects:

¢ NGO initiatives: The "Alliance for the Reduction of Food Waste," initiated by the Boroume
organization and AB Vassilopoulos, unites a diverse range of stakeholders, encompassing
professional and industry associations, companies spanning the food supply chain, civil
society organizations, and the academic and research sectors (European Environment Agency,
2023, p. 28). The document underscores the voluntary nature of this collaboration,
highlighting the commitment of approximately 35 stakeholders who have signed onto the
cooperative agreement within the alliance.

e Food donations: "Social Grocery" stores in Athens, donate a variety of products, including
groceries, food, water, and household items, to families facing serious financial problems. In
addition to environmental benefits, these initiatives contribute to supporting vulnerable social
groups.

Environmental aspect:
e Climate change: Food waste contributes significantly to achieving the United Nations
Sustainable Development Goal of reducing global food waste by 50% per capita at the retail
and consumer levels, as well as minimizing food losses throughout production and supply
chains by 2030. This reduction targets the environmental impact of food waste, focusing on
its detrimental effects on climate change and resource depletion. Thus, addressing food waste
not only aligns with global sustainability goals but also mitigates its adverse environmental
consequences, particularly its role in exacerbating climate change and depleting vital
resources
The document, while outlining the National Waste Prevention Programme'’s ambitious targets,
does not explicitly address potential barriers or challenges that may hinder their full achievement.
However, it does underscore the necessity of further examining constraints related to food donation,
which could potentially impede progress. Moreover, the document discusses the introduction of
economic incentives for food donation, hinting at possible funding gaps or implementation difficulties
that might present obstacles to effective execution. Additionally, the document emphasizes the critical
role of public awareness and behavioural change in achieving programme objectives. It stresses the
importance of informing and educating households and the catering sector about altering food
consumption and management practices, indicating that insufficient public engagement could pose a
significant challenge.

Current Legislative Framework Addressing Food Waste in the Republic of Armenia

The Law of the Republic of Armenia, adopted on June 23, 2011 "On Garbage Removal and
Sanitation”, defines the subject of the regulation of the law, which is the relationship with garbage
collection and sanitation, defines the principles of organization of the garbage collection and sanitation
process, the fee for garbage collection, its rates. , the range of payers, their rights and responsibilities,
payment procedure, responsibility for non-payment, non-fulfillment of obligations or improper
fulfillment, the procedure for exercising the powers of local self-government bodies, the organization
of garbage collection and sanitation. (National Assembly of the Republic of Armenia, 2011) The current
law does not mandate waste sorting at the household, enterprise, or food facility levels. Moreover, the
Republic of Armenia has yet to establish a unified central system for processing biodegradable waste.
The Republic of Armenia Law on Wastes governs the legal and economic aspects of waste collection,
transportation, storage, processing, utilization, disposal, and volume reduction. It also addresses related
activities and aims to prevent negative impacts on human health and the environment. (National
Assembly of the Republic of Armenia, 2004) A report on waste governance in Armenia made in 2020
identifies several gaps in the current "Waste" law and calls for significant transformations. Notably, the
concept of waste hierarchy is absent, despite the law promoting its components. The law lacks a clear
sequence of priorities essential for the waste hierarchy approach. It also omits definitions for key terms
such as biological waste including Food waste, waste manager, separate collection, high-quality
recycling, low-quality recycling, intermediary, and reseller. Additionally, the circular economy and
types of materials subject to processing are not defined. To comply with the CEPA (‘Comprehensive
and Extended Partnership Agreement between Republic of Armeniaand EU’, 2021) on preparing waste
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management plans according to the five-step waste hierarchy and waste prevention programs, the term
waste hierarchy needs to be included in the law While the law promotes “zero waste,"” "less waste," and
resource-efficient technologies, it fails to emphasize the importance of promoting zero waste and less
waste-generating consumption. Waste sorting, crucial for efficient material use, is also not sufficiently
promoted. Furthermore, although Article 23 of the Law on Waste ((National Assembly of the Republic
of Armenia, 2004) offers incentives for organizations to implement waste reduction technologies, there
is no legal act outlining the application and receipt process for these benefits. (Alpetyan Harutyun et al.
2020, p. 56).

Unlike Greece, the Republic of Armenia currently lacks a comprehensive National Vision on
Food Waste Management and the Implementation of a Circular Economy. Should Armenia pursue
membership in the European Union, it will be crucial for Yerevan to initiate reforms in sustainable
development and effective waste management. During a speech at the European Parliament on October
17, 2023, the Prime Minister of Armenia emphasized the country's readiness to align closely with the
European Union to the extent that the EU deems possible. (RFE/RL’s Armenian service, 2023) This
declaration was followed by a special resolution from the European Council on EU-Armenia relations,
which suggested considering Armenia's candidacy for EU membership. These developments indicate
that food waste management in Armenia could gain significantly more attention. (European Parliament,
2024)

Another indication of potential changes in food waste management and circular economy
models over the next four years stems from a press statement by European Commission President von
der Leyen. The statement outlined a Resilience and Growth Plan for Armenia, which includes an
investment of 270 million EUR aimed at enhancing the robustness and resilience of the Armenian
economy and society. (European Commission, 2024)

Analyzing the implementation report of Yerevan city development for 2023, published in spring
2024, reveals that collaboration with several European partner capitals has facilitated an increase in
waste collection sites. However, a notable omission in the report is the lack of emphasis on the collection
of food waste, its volumes, or its integration into circular economy models. The report indicates that
approximately 28 tons of plastic, 30 tons of glass, and 580 tons of cardboard were collected through
recyclable waste sorting. Under the "Cooperation of Yerevan, Warsaw, Tirana Capitals on the Common
Challenges of Hazardous Waste Management" program, around 1,000 waste bins were donated. In
2024, 2,024 additional waste bins will be placed throughout Yerevan, doubling the number of existing
addresses and enhancing waste collection efforts. (Yerevan Municipality, 2024). The fall of 2019 saw
the Yerevan Municipality initiate a small-scale composting pilot program. This program aims to
manage and process organic waste from gardens, street trees, and parks. There are also plans to include
organic kitchen waste, which will be separately collected from public institutions such as kindergartens,
schools, and universities. However, the main action plan of Yerevan Municipality still lacks a
comprehensive model for food waste or bio-waste collection and management. (Alpetyan Harutyun et
al. 2020, p. 103) A recent research paper has called on the Armenian government to introduce green
and circular public procurement processes, particularly in the food industry and catering sectors within
public institutions such as kindergartens, hospitals, and elderly homes. It also advocates for the
establishment of a dedicated fund for circular economy projects, in close collaboration with financial
institutions, NGOs, and public authorities. (Markosyan and Aleksanyan, 2023)

Conclusion and Recommendations

Analyzing Greece's National Waste Prevention Plan for 2021-2030 reveals that waste control
mechanisms and their implementation are prioritized at the state level. However, numerous challenges
remain, and more time is needed to achieve specific targets. Non-governmental organizations,
particularly Boroume, play a crucial role in managing food waste through close collaboration with the
government, leading to the development and implementation of effective waste reduction laws.
Nevertheless, Greece cannot solely depend on public structures, it requires mechanisms for leveraging
successful experiences, investments, and scientific research to achieve rapid and effective progress in
this field. As a member of the European Union, Greece has the necessary prerequisites to undertake
these actions.
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For the Republic of Armenia, following recommendations were made, exercising best practices

of Greece, and opportunities as a whole.

e Adopting Greek and International Practices:

1. Establish a National Vision on Food Waste Management: Armenia should develop a
comprehensive national strategy similar to Greece's NWPP, focusing on the environmental,

social, and economic aspects of food waste reduction. This strategy should include clear targets,
such as reducing food waste by 30% by 2030.

2. Implement Economic Incentives for Food Donation: Following Greece's example, Armenia
could introduce tax incentives to encourage businesses to donate excess food. This could be
modeled after Greece's provision for a 20% tax reduction for food donations. Additionally,
leveraging international funding sources such as the National Strategic Reference Framework
and LIFE+ could support these initiatives.

3. Promote Public Awareness and Behavioral Change: Like Greece, Armenia should prioritize
public awareness campaigns to educate households and the catering sector on sustainable food
consumption and waste management practices. Collaboration with NGOs and civil society
organizations can enhance these efforts. It could also involve promoting the activities of local
companies that already utilize circular business models, such as the ORVAKO
vermicomposting plant and the ISSD - Innovative Solutions for Sustainable Development of
Communities NGO. These organizations should be integrated into public life, including school
and university programs. Additionally, the government should establish decentralized training
camps focused on food waste prevention and management, and ensure the participation of these
organizations in such initiatives.

4. Develop Circular Economy Models: Armenia should adopt circular economy principles,
particularly in public procurement processes related to the food industry and catering in
institutions such as restaurants, kindergartens, hospitals, and elderly homes. Establishing a
separate fund for circular economy projects, in collaboration with financial institutions and
NGOs, can drive innovation and sustainability. Incorporating circular business concepts into
start-up projects and mandating that existing food industry companies adopt efficient food
management practices in accordance with the law should also be key priorities for the
government.

e Addressing Legislative Gaps:

1. Incorporate Waste Hierarchy and Circular Economy Definitions: The Armenian waste
management legislation should include clear definitions and prioritize the waste hierarchy
approach, addressing terms like biological waste, separate collection, high-quality recycling,
and circular economy materials.

2. Mandate Waste Sorting: To improve waste management efficiency, Armenia should mandate
waste sorting at the household, enterprise, and food facility levels. This will ensure better
resource utilization and align with international best practices.

3. Enhance Legal Framework for Waste Reduction Technologies: Armenia’s existing incentives
for waste reduction technologies need a clear legal framework outlining application and receipt
processes. This can help streamline the adoption of innovative waste management solutions.

e Leveraging International Support:

1. Utilize European Union Support: In light of Armenia’s potential EU membership and the
European Commission's Resilience and Growth Plan, which includes a 270 million EUR
investment, Armenia should prioritize reforms in sustainable development and optimal
waste management.

2. Collaborate with European Partner Capitals: Building on the successful cooperation with
European partner capitals, Armenia should expand its waste collection infrastructure,
focusing on integrating food waste collection into circular economy models.

3. Implement Composting Programs: Expanding on the Yerevan Municipality's composting
pilot program, Armenia should develop a comprehensive bio-waste collection and
composting model, involving public institutions and promoting organic waste processing.
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Currently, the Republic of Armenia does not conduct research on food waste collection, its
volume, causes, or the associated environmental and economic impacts. Waste management, as
defined in previous laws and the current government's vision, remains generalized and lacks specific
segmentation for different types of waste and sanitation categories. The issue of waste collection in
both Yerevan and the provinces persists, with a significant portion of waste still being burned in open
spaces, leading to environmental problems and inconveniencing nearby residents. International
experience demonstrates that waste can be an economic resource or raw material. Both legislative
and educational efforts should prioritize the implementation of circular economy models. At least a
few organizations need to advocate for these models and encourage the government to make
sustainable and circular decisions.
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THE IMPACT OF LIGHT POLLUTION ON THE ENVIRONMENT AND
HUMAN SOCIETY

IMPACTUL POLUARII CU LUMINA ASUPRA MEDIULUI SI SOCIETATII
UMANE

Veaceslav BARDAN

Technical University of Moldova, 168, Stefan cel Mare bd., Chisinau, Republic of Moldova

Abstract. The environment is polluted by several major groups of pollutants: mechanical, physical,
biological and chemical, all of which have serious repercussions on the environment, but in addition
to these there is another form of pollution with physical effects no less harmful, such as light pollution.
The article analyses the mode of pollution and its spatial manifestation, as well as its biological and
social consequences. The paper describes the triggers of light pollution, its mode of action and,
finally, comes up with a number of proposals for reducing the impact of light pollution.

Keywords: Light pollution, artificial night sky brightness, the impact of light pollution.
JEL code: Q57

Rezumat. Mediul ambiant este poluat de cateva grupe mari de poluanti: mecanici, fizici, biologici si
chimici, toate cu repercusiuni grave asupra mediului, insa pe langa acestea mai exista 0 forma de
poluare cu efecte fizice nu mai putin daunatoare cum ar fi poluarea luminoasa. Articolul prezinta
analiza modului de poluare si manifestarea acestuia in spatiu, precum si consecintele biologice si
sociale. In lucrare se face o descriere a factorilor declansatori ai poluarii luminoase, modul de actiune
si, in final, vine cu o serie de propuneri de diminuare a impactului polurii cu lumina.

Cuvinte cheie: poluarea cu lumina, iluminarea artificiala a cerului nocturn, impactul poluarii
luminoase.

Introducere

Inventarea becului acum 150 de ani de catre Thomas Edison a deschis 0 noud erd in
dezvoltarea omenirii, iluminatul artificial a intrat in viata noastra si este aici pentru a ramane pe Veci.
Aceasta descoperire a influentat multe domenii ale vietii aducand progrese in industria
electroenergetica, a schimbat abordarea proiectarii si constructiei cladirilor, a dat un impuls
dezvoltarii intreprinderilor, a stimulat dezvoltarea de noi tehnologii, a permis oamenilor sa isi
organizeze ziua in mod independent, indiferent de perioada zilei, le-a oferit siguranta. Desi a adus
numeroase beneficii, supraabundenta de lumina pe timp de noapte a dus la aparitia unei astfel de
probleme de mediu precum poluarea luminoasa.

Lumina si zgomotul sunt definiti ca poluanti in Regulamentul (UE) 2020/852 privind
stabilirea unui cadru pentru facilitarea investitiilor durabile (,,poluant” insemnand 0 substanta,
vibratie, caldura, zgomot, lumina sau alt contaminant prezent in aer, apa sau sol care poate dauna
sanatatii umane sau mediului, care poate duce la deteriorarea bunurilor materiale sau care poate afecta
sau interfera cu facilitatile si alte utilizari legitime ale mediului). Poluarea luminoasa si fonica este
inclusa intr-unul dintre cele sase obiective tematice prioritare ale celui de-al 8-lea Program de Actiune
pentru Mediu pana in 2030 (,,urmarirea poluarii zero, inclusiv in ceea ce priveste substantele chimice
nocive, pentru a obtine un mediu fara substante toxice, inclusiv pentru aer, apa, sol, precum si in ceea
ce priveste poluarea luminoasa si fonica, protejarea sanatatii si bunastarii oamenilor, animalelor si
ecosistemelor impotriva riscurilor legate de mediu si a efectelor negative”).
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Proliferarea marilor orase, dezvoltarea infrastructurii, panourile publicitare si iluminatul
arhitectural fac orasul nocturn mai frumos, insa acest iluminat provoaca poluarea luminoasa a
mediului si la aparitia mai multor probleme legate de impactul negativ al surselor de lumina artificiala
atat asupra oamenilor, cat si asupra mediului inconjurator. Aceastd problema de natura tehnogena,
conduce la un consum inutil de energie si, in consecinta, la pierderi financiare, iar studiile stiintifice
internationale au ardtat ca intre 30-60% din energia consumata pentru fluxul luminos provenit de la
dispozitivele si instalatiile moderne de iluminat este inutil si duce la poluare luminoasa. Asociatia
Internationald pentru Cerul Intunecat (International Dark-Sky Association) estimeaza ci, in SUA,
mai mult de 30% din lumina proiectoarelor stradale este irosita din cauza poluarii luminoase. Acest
lucru echivaleaza cu aproximativ 22 TWh de energie clectrica pe an. Aproximativ 6,9 mld. dolari
sunt irositi in SUA ca urmare a iluminarii excesive si a sistemelor de iluminat prost alese, ceea ce
echivaleaza cu 20 de dolari pe cap de locuitor.

Oamenii de stiinta echivaleaza poluarea luminoasa cu poluarea apei si a aerului deoarece
atunci cand este excesiva schimba nivelul si ritmurile de iluminare la care sunt adaptate toate formele
de viata. Abundenta iluminatului artificial pe timp de noapte amenintd viata salbatica, distruge
habitatul multor animale si polueaza suplimentar atmosfera. Supra-iluminarea, sau folosirea excesiva
a luminii, la nivelul unei tari este responsabila de irosirea a zeci de mii de barili de petrol si carbune
intr-0 singura zi, iar 1 KW/h de electricitate este echivalentul a 2 Lb de CO, prin urmare, un bec
obisnuit de 500 de W lasat aprins toata noaptea timp de un an va consuma 2 640 Lb sau 2 000 kg de
COo, cantitate echivalentd cu cea consumatd de un motor diesel la 13 000 km. La fel trebuie
mentionate emisiile de carbon de la peste 317 mil. de faruri la nivel global, iar numarul lor va creste
pana la 363 mil. in 2027. in afara de impactul ecologic si economic, poluarea luminoasi are o
influenta puternica asupra psihicului uman.

Materiale si metode

[luminatul nocturn antropogen pe scarda largd cauzeaza incdlcarea ilumindrii naturale a
mediului provocand asa-numitul smog luminos, deoarece nivelurile naturale de iluminare sunt
guvernate de sursele celeste naturale, in principal de Luna, emisiile atmosferice naturale (stralucirea
cerului), stelele si Calea Lactee, precum si lumina zodiacala.

Presupunerea ca iluminarea atmosferei Pamantului pe timp de noapte de catre sursele
artificiale de lumina poate duce la manifestari grave ale dezechilibrului ecologic a fost inaintata
pentru prima data de astronomi la sfarsitul secolului al XIX-lea. Studiile recente care utilizeaza
sisteme de monitorizare la sol prin satelit aratd ca urmatoarea generatie de pamanteni nu va putea
vedea stelele fara dispozitive speciale. Deja astazi, doua treimi dintre locuitorii planetei nu pot vedea
Calea Lactee din cauza petelor de lumina de pe cer, deoarece sursele de lumina terestre din zonele
urbane blocheaza lumina reflectata de stele.

In timpul noptilor fard Luna, luminozitatea fondului de cer senin departe de Calea Lactee si
de lumina zodiacala este de aproximativ 22 de magnitudini pe arcsecunda patratd (mag/arcsec?) in
banda Johnson-Cousins V, echivalent cu 1,7 x 10-4 cd/m?. Lumina artificiald impristiatd in atmosfera
creste luminozitatea cerului de noapte, creand cel mai vizibil efect negativ al poluarii luminoase -
stralucirea artificiala a cerului. Pe langa impiedicarea observatiilor astronomice optice de la sol,
iluminarea artificiala a cerului de noapte reprezinta 0 alterare profunda a unei experiente umane
fundamentale - oportunitatea fiecarei persoane de a privi si de a contempla cerul noptii. Chiar si micile
cresteri ale luminozitatii cerului distorsioneaza aceasta oportunitate.

Poluarea luminoasa nu mai este doar 0 problema pentru astronomii profesionisti, desi
cercetatorii din diverse domenii sunt acum interesati de poluarea luminoasa, amploarea acesteia este
putin cunoscuta la scara globala deoarece masuratorile sunt distribuite sporadic pe glob [4, p. 1].

Acest tip de poluare se refera la producerea unei ,,cupole de lumina” deasupra zonelor
suprapopulate. In aceste zone, din cauza iluminatului public bazat pe lampi cu vapori de mercur, cerul
apare luminat intr-o culoare rosiatica. Stralucirea cerului de noapte de deasupra oraselor este
provocata de faptul ca majoritatea lampilor permit scapari masive de lumina catre cer. Aceasta lumina
se reflecta in smogul orasului si in straturile atmosferice producand un adevarat halou.
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Haloul urban este mai stralucitor decat strazile orasului unde ar trebui sa fie lumina prin acest
tip de poluare luminoasa se poate vedea foarte bine risipa de energie, care se poate observa mergand
in afara orasului unde locuiti. De exemplu, de la Babele, se poate vedea haloul Bucurestiului si al
orasului Targoviste. In 1994, din cauza unui cutremur, intregul Los Angeles a rimas fara lumina, iar
centrele de urgenta si observatorul local au inceput sa primeasca rapoarte despre un nor misterios
deasupra orasului. Acesta s-a dovedit a fi Calea Lactee, pe care cetatenii nu 0 vazusera niciodata din
cauza poluarii luminoase, un fenomen in care luminile orasului fac ca cerul de noapte sa para mai
degraba gri-albastru decat intunecat. Orasele americane emit de 3-5 ori mai multa lumina pe cap de
locuitor decat orasele germane.

Cerul noptii si stelele au fost recunoscute de UNESCO ca patrimoniu mondial pentru a fi
protejate inca din 1992. O reglementare a iluminatului public si privat, alaturi de reducerea poluarii
aerului ar duce la o diminuare a haloului citadin si la 0 scadere semnificativa a intunericului natural.

in pofida interesului crescut al oamenilor de stiinta din domenii precum ecologia, astronomia,
sanatatea publica cadastru etc., poluarea luminoasa nu dispune de o cuantificare actuald a
magnitudinii sale la scara globala cu toate ca se considera ca pragul de ,,poluare”, fiind definit ca
depasirea cu 10% a luminii naturale a noptii de catre luminozitatea artificiala. Pentru a depasi aceasta
problema, a fost elaborat atlasul mondial al luminozitatii artificiale a cerului, care a fost creat cu
ajutorul unui software de propagare a poluarii luminoase, folosind date satelitare de rezolutie inalta
si masuratori de precizie ale luminozitatii cerului. Hartile calibrate corespund cu momentul trecerii
satelitului, in jurul orei 1 a.m. deasupra acelui loc. Din cauza scaderii iluminarii artificiale in timpul
noptii, un cer mai luminos ar trebui sa fie de asteptat pentru observatiile facute noaptea mai devreme.
S-a ales 22,0 mag/arcsec?, corespunzand la 174 mcd/m? ca o strilucire tipica a fundalului cerului
nocturn in timpul activitatii minime solare, excluzand stelele mai stralucitoare de magnitudinea 7,
departe de Calea Lactee si de iluminatul zodiacal. Variatiile naturale ale stralucirii aerului, chiar si in
cursul aceleiasi nopti, pot cauza mai mult de o jumatate de magnitudine in variatia luminozitatii de
fond a cerului in locurile nepoluate [3, p. 2].

Figura 1. Harta lumii cu poluarea cu lumini

Sursa: [4]

Atlasul arata ca peste 80% din populatia globala si peste 99% din populatia SUA si a Europei
traiesc sub ceruri poluate cu lumina. Calea Lactee este ascunsa pentru mai mult de o treime din
omenire, inclusiv 60% din europeni si aproape 80% din nord-americani. In plus, 23% din suprafete
terestre intre 75°N si 60°S, 88% din Europa si aproape jumatate din SUA se confrunta cu nopti poluate
cu lumina. Mai mult de o treime din umanitate, inclusiv 60% dintre europeni, nu pot vedea Calea
Lactee din propria casa din cauza stralucirii cerului. Analistii estimeaza ca aproape un sfert din
suprafata planetei se afla in zona de poluare luminoasa, aceasta cifra fiind in crestere cu 1,8%, iar in
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unele zone cu pani la 12% anual. in Romania 24% din teritoriu a fost declarat zona protejata - din
care o treime este ocupata de Muntii Carpati, de unde se poate de vazut Calea Lactee sau chiar inelele
lui Saturn.
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Figura 2. HartaEuropi §iaur pei de Sud-st cu poluare lumoasﬁ (din 2022
Sursa: [3]

Tara cea mai poluata cu lumina este Singapore, unde intreaga populatie traieste Sub un cer atat
de luminos, incat ochiul nu se poate adapta complet la vederea nocturna. Tarile cu cel mai inalt nivel
de poluare luminoasa sunt Kuwait (98%), Qatar (97%), Emiratele Arabe Unite (93%), Arabia Saudita
(83%), Coreea de Sud (66%), Israel (61%), Argentina (58%), Libia (53%) si Trinidad si Tobago
(50%). Posibilitatea de a vedea Calea Lactee de acasa este exclusa pentru toti locuitorii din Singapore,
San Marino, Kuwait, Qatar si Malta, si pentru 99%, 98% si 97% din populatia Emiratelor Arabe
Unite, Israel si, respectiv, Egipt. Tarile cu cea mai mare parte a teritoriului lor unde Calea Lactee este
ascunsd de poluarea luminoasad sunt Singapore si San Marino (100%), Malta (89%), Cisiordania
(61%), Qatar (55%), Belgia si Kuweit (51%), Trinidad si Tobago si Tarile de Jos (43%) si Israel
(42%) [4, p. 5].

Rezultate si discutii. Poluarea luminoasa, 0 problema in continua crestere a lumii moderne,
poate fi definita ca un set de efecte negative ale luminii artificiale observate in mai multe domenii:
sandtatea umand, naturd, economie, siguranta rutiera si vizibilitatea de noapte a cerului instelat.
Studiul complex al efectelor poluarii luminoase asupra organismelor vii este abia la inceput, cu toate
acestea, exista deja unele dovezi stiintifice care arata ca un cer plin de lumina pe timp de noapte are
efecte semnificative asupra plantelor, animalelor si oamenilor. Aceastd problema nu este exclusiv
terestra, ea fiind raspandita si in habitatele subacvatice ale lumii in care provoaca diverse reactii
biologice la iradieri a organismelor marine [4]. La 0 adancime de 1 m, circa 1,9 mil. km? din tarmurile
maritime ale lumii sunt expuse iluminarii artificiale cu impact biologic, echivalent cu aproximativ
3,1% din zonele economice exclusive globale. Aceastd suprafati scade la 1,6 mil. km? (2,7%) la o
adancime de 10 m si la 840 000 km? (1,4%) la 20 m. Regiunile cele mai puternic expuse sunt cele
care se confruntd cu o dezvoltare offshore intensiva, pe langa urbanizarea tarmurilor. Savantii
evidentiaza cateva grade de poluare luminoasa:

1. Perturbarea luminii;
2. lluminarea excesiva;
3. Lumina puternica;

4. Dezordine luminoasa;
5. Stralucirea cerului.

Toate tipurile enumerate sunt periculoase pentru ecosfera, in general, si pentru oameni ca
specie biologica in special.

Influentele negative asupra sdndtatii umane. Lumina este un factor important pentru
procesele evolutive pentru oameni, animale si plante. Disponibilitatea unor surse de energie electrica
relativ ieftine — cel putin pana la moment — au permis iluminarea aproape peste tot si, in special,
dezvoltarea LED-urilor (Light emitting diodes). Pe de alta parte, intunericul real devine din ce in ce
mai mult o resursi limitatd. In 2014, oamenii de stiinta din Japonia au primit chiar Premiul Nobel
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pentru Fizica pentru inventarea LED-urilor albastre. Comitetul Nobel a justificat premiul in felul
urmator: ,,Pentru inventarea diodelor eficiente de lumina albastra, care au facut posibila crearea unor
surse de lumina alba luminoase si economice din punct de vedere energetic. A urmat comentariul:
,Diodele rosii si verzi fusesera inventate cu mult timp in urma, dar lipsea dioda albastra pentru a crea
lampi [LED] care emit lumina alba”. Lumina artificiala produsa de LED-uri este comparabila in
compozitia spectrald a luminii zilei datorita prezentei lungimilor de unda ale spectrelor albastre si
verzi. Sursele de o astfel de lumina semnaleaza in mod fals organismelor vii ca este zi, perturbandu-
le astfel ritmul circadian (bioritmul natural care sincronizeaza diverse procese importante din
organism). Astfel, sursele abundente de lumina desincronizeaza ceasul biologic central uman, care
controleaza nivelul mai multor hormoni din sange (melatonina - un puternic antioxidant cu efect
direct asupra sistemului imunitar) si provoaca multe alte probleme precum tulburari de somn, dureri
de cap, oboseala la locul de munca, stres, obezitate si, eventual, unele tipuri de cancer.

Lampile LED cu consum redus de energie, ce pot functiona 25 000 de ore si mai mult, fata de
becurile traditionale ce functionau aproximativ 0 mie de ore, au inceput sa se raspandeasca rapid pe
intreaga planeta. In timp ce in 2010 acestea reprezentau doar 1% din toate corpurile de iluminat din
lume, catre 2020 acest numar a ajuns la 50%.

In 2014, cand jumatate din becurile incandescente de pe strizile din Los Angeles au fost
inlocuite cu becuri LED, orasul a reusit sa reduca emisiile anuale de carbon cu 43%. In plus, consumul
redus de energie a economisit 9 mil. de dolari pentru buget.

Ritmurile circadiene sunt o serie de modificari fiziologice si neurologice care au loc in corpul
nostru pe o perioada de 24 de ore, adesea denumite ,,ceasul nostru intern”. Acest ceas biologic este,
responsabil pentru ciclul somn-veghe, adica tendinta noastra de a fi treji sau adormiti in anumite
perioade ale zilei. Acest ciclu este reglementat de substanta melatonina, denumita adesea ,,hormonul
somnului”, pe care creierul incepe sd 0 produca de indata ce soarele coboara dupa orizont. Cu toate
acestea, iluminatul nocturn reduce productia de melatonina, ca urmare, survine oboseala, temperatura
corpului scade, iar metabolismul nostru incetineste. La fel creste si nivelul de leptina, un hormon care
anihileaza simtul de foame. Insomnia, ca urmare a perturbarii ciclului biologic, duce la reducerea
imunitatii, migrene repetate, cresterea iritabilitatii, anxietate, depresie, disfunctii cognitive, cresterea
riscului de boli cardiovasculare, boala Alzheimer si diabet zaharat.

Dupa Derk Jan-Dijk, profesor de somn si psihologie la Universitatea Surrey, ceasurile noastre
biologice sunt deosebit de sensibile la lumina albastra, mai degraba decat la culorile mai calde cu
lungimi de unda mai mari. Daca seara asupra noastra se lasa prea multa lumina, ceasul nostru biologic
incepe sa intarzie. Cand este unsprezece seara, ceasul nostru intern crede ca este doar ora zece si inca
nu simtim nevoia sa dormim, ajungand sa stam pana tarziu.

Luminile care sunt foarte stralucitoare si care ne intra direct in ochi ne fac sa nu mai vedem
bine diferenta dintre zonele luminate si cele intunecate. Aceasta mareste contrastul dintre intuneric si
lumina, si, atunci cand ne uitam direct la filamentul unui bec, nu mai putem observa ce este in spatele
acestuia din cauza luminii orbitoare care ne intra in ochi. O lumina foarte stralucitoare care intra direct
in ochii pietonilor sau al soferilor poate diminua vederea de noapte pana la o ora de la expunere. Acest
lucru constituie un pericol mai ales pe drumurile publice unde o astfel de lumina poate chiar orbi
temporar soferii sau pietonii, crescand riscul unor accidente. Acest tip de stralucire capata mai multe
forme:

e Stralucire orbitoare — cu efecte asemanatoare celor provocate de lumina solara. Ea
provoaca deficiente de vedere temporare sau permanente.

e Stralucire ce produce orbire temporara — are efect asemanator celui produs de farurile unei
masini, ce transmite lumina prin ceatd. Aceasta provoaca reducerea temporara si semnificativa a
capacitatii vizuale.

o Stralucire deranjantd — nu creeaza 0 situatie periculoasa in sine, fiind mai mult iritanta sau
enervanta, dar la o expunere de lunga durata poate produce oboseala oculara sau psihica.

Montarea corecta a becurilor de pe strazi, cu abajururi cu lumini indreptate la 90 de grade
astfel incat sa lumineze strict solul, ar impiedica lumina sa bata direct in ochii soferilor.
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Desi LED-urile sunt mai ieftine decat alternativele anterioare, acestea au costuri ascunse.
Oamenii tind sa le foloseasca in exces, iar acest lucru duce la iluminarea excesiva. Fara plafoane,
aceste becuri sunt mult mai stralucitoare imprastie multa lumina in exces in toate directiile. Natura
acestei lumini este importanta deoarece becurile cu incandescentd emit 0 lumina calda de culoare
chihlimbar sau galbuie, asemanatoare cu lumina focului, pe cand becurile LED emit lumina albastra
ce se raspandeste usor in atmosfera, conferind cerului de noapte 0 nuanta albastruie.

Nu numai lampile LED, ci si ecranele smartphone-urilor si laptopurilor noastre pot fi surse de
lumina albastra care ne pot afecta somnul. In ultimii ani, exista din ce in ce mai multa lumina albastra
in jurul nostru, iar acest lucru nu trece neobservat pentru sanatatea noastra. Potrivit unui studiu, cu
cat persoanele in varsta erau mai expusi la luminile stradale, cu atat mai des luau somnifere. Efectele
negative asupra sanatatii, potrivit studiului, nu se limiteaza la scaderea calitatii somnului. Savantii au
constatat legatura intre expunerea la lumina artificiala pe timp de noapte si boli precum depresia,
tulburarile de memorie, bolile coronariene, diabetul, obezitatea si chiar cancerul (in special cancerul
de san, pulmonar, intestinal si de prostata). Cei care lucreaza in ture de noapte sunt deosebit de expusi
riscului. In 2007, OMS a numit munca in schimburi drept un factor in dezvoltarea cancerului.

Trebuie de mentionat si efectul psihologic al faptului ca acum avem mai putine sanse sa vedem
noaptea cerul cu adevarat intunecat si Se incalca drepturile omului la odihna si somn de calitate.
Dacher Keltner, psiholog la Universitatea Berkeley din California, ne asigura ca un cer intunecat si
plin de stele evoca in noi un sentiment de uimire si admiratie. Experienta de uimire, la randul el,
conduce la un comportament mai altruist si la o atitudine mai putin materialista fata de lume. Filosofii
au scris mult despre modul in care cerul mare si frumos deasupra noastra ne face sa ne simtim parte
din ceva mai mare si sugereaza sacralitatea cerului, sensul sau misterios. Pe de alta parte un cer afumat
care se profileaza deasupra noastra, un cer poluat cu lumina, ne apasa asupra constiintei.

Influentele negative asupra animalelor. Poluarea luminoasa reprezintd 0 amenintare serioasa
asupra faunei salbatice nocturne, avand efecte negative asupra fiziologiei plantelor si animalelor,
putand deruta animalele migratoare, modificand interactiunile competitive ale animalelor, schimband
relatiile trofice provocand daune fiziologice. Perturbarea tiparelor de lumina si intuneric are un impact
asupra dinamicii ecologice si ameninta ecosisteme intregi.

Viata animalelor depinde de alternarea zilei si noptii, de anotimpuri si de fazele lunare.
Lumina artificiala care interfereaza cu aceste cicluri naturale are rezultate imprevizibile. in Australia,
de exemplu, populatia de fluturi din specia Agrotis infusa a scazut cu 99,5%, printre cauzele
dezastrului se numara si poluarea luminoasa. Luminile oraselor de noapte dezorienteaza insectele si
alte nevertebrate. Zburand instinctiv spre lumina, acestea mor adesea de foame fara sa gaseasca
parteneri de imperechere. In acelasi timp, un studiu a aratat ca lumina artificial reduce si numarul
omizilor cu 47% in arbusti si cu 33% in iarba, comparativ cu zonele neiluminate. Savantii avertizeaza
cd, daca numarul insectelor va continua sa scada - 40% dintre speciile de insecte de pe Pamant v-or
disparea, iar acest lucru va avea un impact negativ asupra lanturilor alimentare si va duce la o scadere
si mai mare a biodiversitatii. Din cauza smogului luminos din Anglia, numarul licuricilor s-a redus
cu trei sferturi din 2001.

In timp ce insectele sunt atrase de lumina, multe alte animale, dimpotriva, 0 evita (ex:
soarecii). Exista foarte multe specii care nu ies din locuintele lor pentru a manca atunci cand luna este
plina, deoarece este prea luminos pentru ele si stiu ca risca sa cada prada rapitorilor. Cu toate acestea
si unii rapitori sunt afectati de lumina artificiala. Liliecii, de exemplu, vaneaza in intuneric total si
incearca sa evite zonele iluminate, dar deoarece multe dintre insectele cu care se hranesc liliecii sunt
atrase de lumina, liliecii raman subnutriti. Atunci cand sursele de lumina sunt amplasate chiar langa
adaposturile liliecilor, este posibil ca acestia sa nu paraseasca deloc adapostul si sa moara de foame.
Dorinta de a evita lumina nocturna reduce numarul de habitate posibile.

Lumina artificiala poate duce si la disparitia completd a unor specii in anumite regiuni. In
comitatul Orange din California, de exemplu, poluarea luminoasa a dus la disparitia melcilor subtiri
luciosi cu nas lung. Pe coastele peninsulei Florida din SUA, unde traiesc 90% din testoasele marine
americane, exista zgarie-nori, centre comerciale, baruri si restaurante la fiecare colt. Instinctul ar
trebui sa incurajeze testoasele nascute aici sa Se tarasca spre ocean, inundate de lumina lunii pline,
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insa luminile stradale le deruteaza si multe testoase incep sa se indrepte spre oras, unde risca sa fie
strivite de automobile sau sa ramana blocate undeva. Dimineata, deshidratate si supraincalzite de
soare, aceste testoase sunt prada usoara pentru rapitori.

Pasarile migratoare sunt, de asemenea, victime ale poluarii luminoase deoarece 80% dintre
ele migreaza noaptea. in timpul migratiilor sezoniere, ele se orienteazi de obicei dupa constelatii, cu
toate acestea, smogul luminos din marile orase, in special din Europa si SUA, perturba sistemul de
navigare al pasarilor. Ornitologii cred ca pasarile orbite si dezorientate nu mai percep obstacolele din
calea lor si, cu o viteza de 75 km/h (starcul) sau 120 km/h (randunica fluieratoare), se izbesc de
ferestre, pereti, hublouri, reflectoare si pier prin prabusire sau de faptul ca zboara in jurul cladirilor
inalte pana la epuizare. Conform estimarilor Societatii Americane de Ornitologie, intre 4 si 5 mil. de
pasari migratoare mor anual in SUA in urma coliziunii cu obiecte puternic iluminate. Pasarile
supravietuitoare pot rata perioadele optime de vanatoare si cuibarit, iar pasarile sedentare sinantropice
suferd, de asemenea: in parcurile si pietele iluminate, bioritmul lor sezonier este perturbat, ele
cuibdresc toamna, iar puii mor pur si simplu de hipotermie si foame. Programul Fatal Light
Awareness colaboreaza cu proprietarii de cladiri din Toronto, Ontario si alte orase canadiene pentru
a reduce mortalitatea pasarilor prin diminuarea intensitatii luminii in timpul migratiei pasarilor. Un
studiu german a constatat ca poluarea luminoasa face ca mierlele din orase sa se trezeasca Cu pana la
cinci ore mai devreme decat la sate.

Influentele negative asupra plantelor. O consecinta neasteptata a poludrii luminoase a fost
descoperita de savantii americani, care timp de cinci ani au analizat modul in care diferite tipuri de
iluminat afecteaza mediul in trei mii de locatii geografice ale SUA. Ei au constatat ca iluminatul
artificial a dus la faptul ca mugurii copacilor infloreau in medie cu noua zile mai devreme decat in
mod normal. Acest lucru a avut ca efect prelungirea sezonului de polenizare a plantelor, ceea ce, in
opinia autorilor studiului, creste riscurile pentru persoanele astmatice si cu alte probleme respiratorii.
In statul Maryland, de exemplu, inflorirea timpurie a cauzat o crestere cu 17% a numarului de internari
in spital cu astm.

Lumina serveste si ca indicator important pentru multe procese specifice plantelor. Din cauza
smogului luminos fotosinteza naturala a plantelor este perturbata, acestea incep sa creasca si sa
imbatraneasca mai repede, isi pierd frunzele la momentul nepotrivit etc. De exemplu, expunerea la
lumina artificiala poate fi confuza pentru copaci, aparent extinzand durata zilei, simuland ceea ce se
intampla in mod natural in perioada de vegetatie. Acest lucru poate schimba inflorirea si cresterea
continud, impiedicand copacii sa aiba repaus care le permite sa supravietuiasca iarna.

Modalitati de combatere a poluirii cu lumina.

Pentru combaterea poluarii luminoase propunem urmatorii pasi:

1. Imbunatitirea eficientei iluminarii publice, prin utilizarea de lampi LED si a becurilor de
nuante mai ,,calde”, galbui dand prioritate becurilor cu o temperatura de culoare de 3000 Kelvin si
mai mica si reducerea numarului de 1ampi de iluminat in spatiile publice si industriale;

2. Implementarea unor politici de restrictionare a iluminarii inutile prin utilizarea plafoanelor
ce permit ca lumina sa fie directionata sau obligarea firmelor sa isi Tmbunatateasca eficienta
iluminatului, amplasarea si indltimea stalpilor corpurilor de iluminat pentru a optimiza cantitatea de
lumina care cade pe suprafata iluminata;

3. Educarea publicului cu privire la impactul poluarii luminoase pentru a reduce iluminarea
artificiala excesiva ce afecteaza mediul si sanatatea umana, sa deconecteze pe noapte becurile in
birourile unde nu se mai lucreaza, sa deconecteze gadgeturile cu o ora inainte de culcare, sa foloseasca
aplicatii care au filtre de lumina albastra etc., ceea ce ar aduce beneficii omului si naturii;

4. Utilizarea becurilor cu o putere mai mica sau cu variator de intensitate (dimmer), pentru a
regla luminozitatea; instalarea senzorilor de miscare si temporizatoare cu ajutorul carora becurile se
vor aprinde doar atunci cand sesizeaza miscarea etc.

In unele tari, exista deja preocupari cu privire la efectele adverse ale luminii artificiale pe timp
de noapte actiune declansata — de la reglementarea legislativa la scara nationala, regionala sau locala,
pana la formularea standardelor tehnice pentru parametrii corecti de iluminare, la ghiduri si la
educarea publicului larg. Sustinut de cercetatori si rapoarte privind riscul de lumina artificiala
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guvernele si cetatenii incep sa realizeze ca efectele poluarii luminoase sunt foarte raspandite si este
de dorit interventia prompta. Franta, de exemplu, din 2013, a obligat toate magazinele si birourile sa
stinga luminile dupa ora 1 a.m.

Diferite parti ale lumii au inceput deja sa urmeze aceste sfaturi. Pe plajele din Florida au fost
instalate lumini de culoarea chihlimbarului, unde luminile orasului strivesc testoasele nou-nascute in
drumul lor spre ocean. In timpul sezonului de cuibdrire a testoaselor, localnicii sunt sfatuiti sa stinga
luminile sau sa inchida obloanele dupa ora 21.00.

In statul australian Victoria, pe insula Phillip, unde traiesc mai mult de un milion de furtunari
cu cioc subtire, au fost instalate, de asemenea, felinare de culoare chihlimbar, iar pe rutele de migratie
ale acestor pasari, in timpul perioadei lor de penaj, iluminatul artificial este oprit complet.

in orasul olandez Zuidhoek Nieuwkoop, au fost instalate lumini LED, care nu au niciun impact
negativ asupra liliecilor. In 2001, a fost infiintat Programul international privind locurile cu cer
intunecat pentru a certifica anumite locuri ca fiind lipsite de poluare luminoasi. In orasul Flagstaff
din statul Arizona (SUA) in 2001, a fost reproiectat intregul sistem de iluminat, ceea ce i-a permis sa
devina oficial primul oras international al cerului intunecat (International Dark-Sky Community). La
inceputul anului 2022, erau certificate 195 de astfel de locuri in intreaga lume. Acordarea unor astfel
de statute a generat 0 intreaga miscare numita ,,astroturism”. Astfel, in 2016, in Tibet, o suprafata de
2,5 mii de kilometri patrati a primit statutul de zona special protejata, unde astronomii si turistii pot
privi stelele fara teama poluarii luminoase.

Orasele-rezervatii ale cerului intunecat, in care autoritatile locale au facut ca sistemul de
iluminat sa fie mai ecologic, au inceput sa atraga turisti care doresc sa vada Calea Lactee si alte
frumuseti ale cerului nocturn, iar in Jasper, statul Alberta din Canada, au inceput chiar sa organizeze
un ,Festival al cerului intunecat” pentru cei care fug de luminile orasului. Astfel prin astroturism
creste gradul de constientizare a oamenilor, iar prin aceasta oamenii incep sa aprecieze si sa
intreprinda masuri pentru a proteja acest patrimoniu. Din 2012 de cand Parcul National Aoraki din
Noua Zeelanda si Bazinul Mackenzie au fost desemnate rezervatii internationale ale cerului intunecat,
numarul turistilor care viziteaza regiunea a crescut cu 300%. Cu toate acestea, sustinatorii cerului
intunecat considera ca astfel de masuri nu sunt suficiente si fac presiuni pentru ca masurile de control
al poluarii luminoase sa fie inscrise in legislatie.

in UE printre actele ce reglementeaza poluarea cu lumina, la moment, este Directiva (UE)
2024/1760 a Parlamentului European si a Consiliului din 13 iunie 2024 privind diligenta necesara in
materie de durabilitate a intreprinderilor. Prin Regulamentul (UE) 2021/1119 al Parlamentului
European si al Consiliului (4), Uniunea s-a angajat, din punct de vedere juridic, sa devina neutra din
punct de vedere climatic pana in 2050 si sa reduca emisiile cu cel putin 55% pana in 2030.

in Republica Moldova se fac putine masuritori privind poluarea cu lumina, iar, odati cu
aceasta, si elaborarea de reglementari privind poluarea luminoasa este mai lenta.

Concluzii

Stelele au stralucit intotdeauna deasupra noastra pentru a ne ajuta sa visam maret si pentru a
ne stimula imaginatia, dar si pentru a ne aminti cat de mici suntem in comparatie cu Universul.
Poluarea luminoasa este tipul de poluare cel mai usor de combatut, este doar o chestiune de dorinta,
tot ce trebuie sa facem este sa apasam pe un intrerupator. Pe de alta parte, iluminatul nocturn a devenit
parte integranta a procesului de urbanizare. Omenirea nu poate renunta nici la electricitate, nici la
publicitate. Este imposibil sa rezolvam complet aceasta problema, dar este destul de realist sa 1i
reducem consecintele. Astfel, cei care lupta impotriva poluarii luminoase propun sa se stinga luminile
pe timp de noapte in supermarketurile inchise si parcarile pustii ale acestora, in stadioanele care nu
functioneaza, restrictionarea reclamelor luminoase sau iluminarea lor prin spoturi indreptate strict
spre panouri etc. in plus, inlocuirea lampilor fluorescente stradale cu mercur cu lampi cu sodiu va
reduce costurile de iluminat cu 40%, iar prin redirectionarea dispozitivelor de iluminat strict in jos,
s-ar elimina intre 50 si 90% din poluarea luminoasa.

Constienti de faptul ca, datorita naturii sale, poluarea luminoasa emisa de o0 sursa locala poate
avea efecte severe la scara regionala, nationala si internationala, poluarea luminoasa trebuie abordata
nu numai la nivel local sau national, dar si la nivel international.
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Rezolvarea problemei iluminatului, mai degraba ar economisi decat ar costa bani, insa acest
lucru implica schimbarea mentalitatii si comportamentului de consum. Viziunea asupra iluminatului
trebuie sa devina mai holistica in termeni biologici si nu ar trebui sa ne concentram doar pe oameni,
ci sa ne gandim la armonia luminii artificiale cu natura. intr-o lume care se confrunti cu o crizi
energetica si ecologicd, iluminatul sustenabil devine o prioritate. lluminatul sustenabil se refera la
practicile si tehnologiile de iluminare care minimizeaza impactul asupra mediului, economisesc
energie si sunt eficiente din punct de vedere al costurilor.
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Abstract. This article examines Romania as a comparative case to explore the impact of European
Union (EU) funding and cross-border partnerships on enhancing circular economy (CE) practices in
Moldova. As an EU member state, Romania receives significant CE funding, whereas Moldova’s
access is limited by its non-EU status. This funding disparity impacts Moldovan companies CE
reporting and transparency, limiting their adoption of sustainability practices. In the Republic of
Moldova, there was a 50% increase in absorption, while in Romania, it was 28%. This study
concludes by offering policy recommendations to close this funding gap, enhancing Moldova’s
integration into EU-led CE initiatives.
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Introduction

The European Union (EU) has consistently led efforts in promoting sustainable development,
focusing on reducing waste, conserving resources, and enhancing environmental stewardship. A key
component of this agenda is the shift towards a circular economy (CE), which aims to minimize
resource consumption, optimize recycling processes, and extend the life cycle of products. The EU
supports this transition through financial programs like Horizon Europe and LIFE, which fund CE
projects across member states, encouraging innovation and the sharing of best practices in
sustainability.

As a member of the EU, Romania benefits from substantial funding for CE initiatives,
allowing it to integrate advanced practices and achieve high standards in sustainability reporting. In
contrast, Moldova, not being an EU member, faces significant challenges due to limited access to
these financial and collaborative resources. This study examines how these funding and collaboration
gaps impact Moldova’s ability to adopt and implement CE practices effectively, using data from
publicly listed Moldovan companies to assess how financial constraints limit CE adoption and
transparency.

By analyzing the differences in EU funding and support between Romania and Moldova, this
article highlights the barriers Moldovan companies encounter in CE reporting. It also explores
potential policy solutions that could help Moldova align its practices more closely with EU standards,
thereby enhancing its sustainability efforts and integration into broader regional initiatives.

Methodology

This research employs a mixed-methods approach, integrating quantitative analysis with
qualitative case studies. It utilizes corporate sustainability reports from Moldovan companies, records
of EU funding allocations, and data from the European Circular Economy Stakeholder Platform.
Romania serves as a benchmark due to its EU membership and significant access to circular economy
(CE) funding. The study analyzed the effects of funding and international collaborations on CE
transparency and effectiveness. Qualitative case studies further elucidated the influence of
partnerships on CE reporting results.
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Results

1. Circular Economy Reporting in Moldovan Companies

Data from five major Moldovan firms indicates a foundational level of engagement with
circular economy (CE) practices, yet there are notable deficiencies in the comprehensiveness and
consistency of their reporting. Moldovan companies predominantly focus on basic metrics related to
waste management and energy consumption. This level of reporting lacks the depth and transparency
observed in EU-funded Romanian firms, as highlighted by Liideke-Freund, Gold, and Bocken (2019).
The current state of CE reporting among Moldovan companies, such as Moldtelecom, Agroindbank,
Victoria Bank, Moldindconbank, and Red Union Fenosa, reflects an initial acknowledgment of CE
principles. However, these companies often do not provide detailed insights into more sophisticated
CE practices, such as resource optimization, lifecycle analysis, or the extension of product lifecycles.
The absence of a standardized framework for CE reporting further exacerbates these inconsistencies,
making it challenging to assess and compare CE performance across the industry.

One of the primary challenges Moldovan companies face in implementing comprehensive CE
reporting is the limited access to funding. Unlike Romanian firms, which benefit from substantial EU
support, Moldovan companies operate with constrained budgets, restricting their ability to invest in
advanced CE initiatives and reporting systems. This funding disparity is a significant barrier to
adopting more comprehensive and transparent reporting practices.

Furthermore, the lack of cross-border partnerships limits Moldovan companies’ ability to
enhance their CE practices. Collaborations with EU-based companies can provide valuable
opportunities for knowledge transfer and capacity building, which are crucial for improving CE
reporting. However, the current geopolitical and economic landscape poses challenges to establishing
such partnerships, hindering Moldova's progress towards meeting EU-level CE reporting standards.

The comparative analysis between Romanian and Moldovan companies underscores the
critical role of EU resources in facilitating the implementation of comprehensive CE initiatives.
Romanian firms have effectively utilized EU funds to improve the transparency and detail of their
sustainability reports, aligning with EU standards and best practices. This has enabled them to
implement advanced waste management systems, recycling infrastructure, and emissions reduction
programs. In contrast, the limited funding available to Moldovan companies results in less detailed
and comprehensive reporting.

Table 1. Circular Economy KPIs in Major Moldovan Companies (2022)

Company Wz_;lste Recycling Renewable Eu funding Cross—bor(_jer
reduction (%) | rate (%) | energy use (%) access partnerships
Moldtelecom 15 30 5 No Yes
Agroindbank 20 35 10 Limited Yes
Victoria bank 10 25 8 No No
Moldindconbank 18 40 12 Limited Yes
Red union fenosa 25 25 50 No No

Source: Corporate sustainability reports of Moldtelecom, Agroindbank, Victoria Bank, Moldindconbank, and Red Union
Fenosa, 2022.

In conclusion, while Moldovan companies have made initial strides in adopting CE practices,
significant challenges remain in achieving comprehensive and consistent reporting. Addressing these
challenges will require increased access to funding, the establishment of cross-border partnerships,
and the adoption of standardized reporting frameworks. By overcoming these obstacles, Moldovan
companies can enhance their CE practices and align more closely with EU standards, ultimately
contributing to a more sustainable and resource-efficient economy.

2. Comparative Analysis of EU Funding: Romania vs. Moldova

In Table 2, the allocation of EU funding for circular economy (CE) projects between 2020
and 2022 is highlighted, showing a stark contrast between Romania and Moldova. The data indicates
that Romania received over €200 million for CE initiatives, while Moldova secured less than €15
million during the same period. This significant funding gap presents a substantial challenge for
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Moldova, restricting its capacity to implement CE practices that adhere to high standards. In contrast,
Romanian companies have effectively leveraged EU funds to support comprehensive CE projects.
This financial support has enabled Romanian firms to achieve superior environmental performance
and advance their sustainability goals.

Table 2. EU Funding Allocation for CE Projects in Romania and Moldova (2020-2022)

Year ROT;%?”‘?(‘;?'”Q Moi‘éor‘é?lri‘éﬂ‘;'”g Funding disparity (%)
2020 180 10 95
2021 210 13 9%
2022 230 15 94

Source: European Commission reports on EU funding allocations, 2020-2022 (European Commission, 2022).

Growth in Circular Economy Funding for Romania vs. Moldova (2020-2022)
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Figure 1. Growth in Circular Economy Reporting Standards in Romania vs Moldova (2020-2022)

Figure 1 highlights the steady progress in circular economy (CE) reporting transparency in
Romania, a trend closely tied to the support of EU-funded projects in areas such as waste
management, recycling, and emissions reduction. The substantial EU funding has enabled Romanian
companies to adopt advanced CE practices and align their reporting with EU standards. In contrast,
Moldova's limited access to funding restricts its companies' ability to achieve similar levels of CE
reporting and performance.

In summary, the disparity in EU funding between Romania and Moldova significantly affects
Moldova's ability to effectively implement and report on CE practices. While Romanian firms benefit
from EU support to enhance their environmental initiatives and transparency, Moldovan companies
struggle to access the resources necessary to reach comparable standards. Bridging this funding gap
is essential for Moldova to improve its CE practices and reporting, ultimately contributing to a more
sustainable economic model.

3. Quantitative Benefits of EU Funding and Partnerships

Statistical analysis indicates that Moldovan firms engaged in partnerships with EU-linked
entities report a 35% increase in recycling rates and a 40% improvement in waste reduction compared
to firms that do not receive EU support (Kirchherr, Reike, & Hekkert, 2017). These metrics are
comparable to the circular economy (CE) performance observed in Romania, suggesting a direct
correlation between EU funding and enhanced sustainability reporting.
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Impact of EU Funding on CE Reporting Metrics in Moldova
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Figure 2. Impact of EU Funding on CE Reporting Metrics in Moldova

Figure 2 illustrates the impact of EU funding on CE reporting metrics in Moldova. The chart
compares the improvements in recycling rates and waste reduction for firms involved in EU
partnerships, highlighting the significant positive effects on these sustainability metrics. This data
underscores the importance of EU support in advancing the CE practices of Moldovan companies,
enabling them to achieve higher standards of environmental performance and reporting.

Conclusion

These findings underscore the critical importance of EU funding and cross-border
partnerships in enhancing circular economy (CE) reporting and performance in Eastern Europe.
Moldovan companies face significant challenges in adopting the comprehensive CE frameworks
prevalent in Romania due to their lack of access to EU Structural and Cohesion Funds. Strengthening
partnerships between Moldovan and Romanian firms and aligning Moldova's policies with EU CE
requirements could help bridge this gap.

Policy Recommendations

- Cross-Border Collaboration: Moldova should actively seek additional partnerships with EU-
based companies, leveraging Romanian expertise to enhance its CE practices.

- Increased National Investment: To mitigate the impact of limited EU funding, Moldova
could allocate national resources to support CE projects, thereby preparing for potential future EU
integration.

- Policy Alignment with EU Standards: By aligning national CE policies with EU
benchmarks, Moldova could attract foreign investment and facilitate knowledge transfer from EU firms.

This research highlights the vital role of EU funding and cross-border partnerships in
improving CE reporting and performance in Eastern European countries outside the EU. By
comparing Moldova with Romania, it becomes evident that EU resources have transformative effects,
with Moldova's limited funding access significantly hindering its CE development. This analysis
suggests the need for a more inclusive EU funding approach that extends CE support to non-member
countries like Moldova, fostering sustainability and economic resilience throughout Eastern Europe.
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Abstract. Agricultural land plays an important role in the sustainable development of the European
Union, providing essential resources for food security, environmental protection and social cohesion.
Agriculture, one of the oldest forms of production, has evolved over millennia and has contributed
significantly to the prosperity of civilizations. Currently, the Common Agricultural Policy (CAP)
provides financial support to European farmers, focusing on sustainable agricultural practices and
supporting rural development. The CAP allocates 264 billion euros for the period 2023-2027, of
which 189.2 billion euros for supporting farmers' incomes and 66 billion for rural development.
Agriculture contributes 1.4% of EU GDP, generating revenues of 537 billion euros annually.

The sustainable development of agriculture is based on the principles of efficient use of natural
resources and reduction of the environmental impact, taking into account both present and future
needs. Through rural development strategies, the EU aims to support rural regions, prevent emigration
and combat poverty, thus promoting job creation and improving the quality of life. Reference
documents such as the Cork Declaration and the European Rural Charter emphasize the importance
of agricultural land in maintaining the countryside and protecting the natural resources.

The sustainable development of agriculture is not only limited to economic aspects, but also includes
the protection of biodiversity and the modernization of rural infrastructure. Sustainable agriculture
thus ensures not only quality food products, but also the continuity of a dynamic rural economy, vital
for the overall prosperity of the European Union.

This paper will analyze the evolution of the role of agriculture in the economy of the European Union,
highlighting both historical transformations and contemporary challenges, in an attempt to understand
the adaptability of a sector essential for the region's food security and economic stability.

Keywords: sustainable development, real estate, agricultural land, land, European Union.
JEL code: K1, K330, Q1, Q140

Abstract. Terenurile agricole joaca un rol important in dezvoltarea durabila a Uniunii Europene,
oferind resurse esentiale pentru securitatea alimentara, protectia mediului si coeziunea sociala.
Agricultura, una dintre cele mai vechi forme de productie, a evoluat de-a lungul mileniilor si a
contribuit semnificativ la prosperitatea civilizatiilor. In prezent, Politica Agricolda Comuna (PAC)
asigura sprijin financiar fermierilor europeni, orientandu-se spre practici agricole durabile si
sprijinirea dezvoltarii rurale. PAC aloca 264 de miliarde de euro pentru perioada 2023-2027, din care
189,2 miliarde de euro pentru sustinerea veniturilor agricultorilor si 66 de miliarde pentru dezvoltarea
rurald. Agricultura contribuie cu 1,4% din PIB-ul UE, generand venituri de 537 de miliarde de euro
anual.

Dezvoltarea durabila a agriculturii se bazeaza pe principii de utilizare eficienta a resurselor naturale
si pe reducerea impactului asupra mediului, avand in vedere atat nevoile prezente, cat si pe cele
viitoare. Prin strategii de dezvoltare rurala, UE isi propune sa sprijine regiunile rurale, sa previna
emigrarea si sa combata saracia, promovand astfel crearea de locuri de munca si imbunatatirea
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calitatii vietii. Documentele de referinta, precum Declaratia de la Cork si Carta Europeana a Spatiului
Rural, subliniaza importanta terenurilor agricole in mentinerea peisajului rural si in protejarea
resurselor naturale.

Dezvoltarea durabila a agriculturii nu se rezuma doar la aspectele economice, ci include si protectia
biodiversitatii si modernizarea infrastructurii rurale. Agricultura durabila, astfel, asigura nu doar
produse alimentare de calitate, ci si continuitatea unei economii rurale dinamice, vitala pentru
prosperitatea generala a Uniunii Europene.

Aceasta lucrare va analiza evolutia rolului agriculturii in economia Uniunii Europene, subliniind atat
transformarile istorice, cat si provocarile contemporane, intr-0 incercare de a intelege adaptabilitatea
unui sector esential pentru securitatea alimentara si stabilitatea economica a regiunii.

Cuvinte cheie: dezvoltare durabila, bunuri imobile, terenuri agricole, pamdnt, Uniunea Europeand.

Introducere

Agricultura, una dintre cele mai vechi activitati economice ale omenirii, a aparut acum
aproximativ douasprezece mii de ani, marcand tranzitia de la 0 existentd nomada bazata pe vanatoare
si cules la stabilirea in asezari permanente. Aceasta tranzitie a fost esentialda pentru dezvoltarea
societatii, oferindu-le oamenilor posibilitatea de a cultiva pamantul si de a se bucura de o sursa de
hrana mai sigura si constanta. Cu timpul, agricultura a permis formarea comunitatilor in zonele fertile
si in apropierea resurselor de apa, contribuind la dezvoltarea primelor orase europene [1].

Desi agricultura a ramas 0 activitate vitala timp de milenii, Revolutia Industriala a redus treptat
importanta acesteia, pe masura ce economiile s-au orientat catre productie industriala si, ulterior, catre
sectorul serviciilor [15]. Totusi, utilizarea terenurilor agricole a ramas un factor central al interactiunii
umane cu ecosistemele naturale, fiind esentiala pentru obtinerea de beneficii economice si sustinerea
populatiei. Astfel, terenurile agricole sunt definite drept: ,, 0 arie specifica la suprafata uscatului
caracterizata prin atribute, deasupra si sub aceasta arie, relativ stabile sau previzibile ciclic,
incluzand atributele atmosferei, solurilor, rocilor, hidrogeologiei, populatiilor de plante i animale,
precum si rezultatele activitatii umane trecute si prezente, in masura in care aceste atribute exercita
0 influenta semnificativa asupra utilizarii actuale sau viitoare a terenului de catre om”.

Solul este o resursa naturala vitala, neregenerabila dar in permanenta evolutie, esentiala pentru
mediu, economie si societate. Gazduieste sute de mii de specii care interactioneaza si colaboreaza.
Ofera o multitudine de servicii ecosistemice de care depindem pentru a preveni dezastrele, pentru a
atenua schimbarile climatice si pentru a asigura securitatea alimentara [16].

In context european, agricultura a devenit un pilon important al Comunitatii Economice
Europene, fiind inclusa in piata comuna. Instituirea Politicii Agricole Comune (PAC) in 1962 a avut
ca scop armonizarea mecanismelor de sprijin nationale si protejarea pietei comunitare de concurenta
externd. PAC continud sa joace un rol semnificativ in sprijinirea fermierilor si asigurarea
competitivitatii lor pe piata globala, alocand pentru perioada 2023-2027 un buget de 264 de miliarde
de euro pentru plati directe si dezvoltare rurald: 189,2 miliarde de euro pentru sprijinul veniturilor,
plati directe care compenseaza fermierii, si 66 de miliarde de euro pentru dezvoltare rurala, pentru a
face fata provocarilor zonelor sarace [15]. Acesta este doar unul din cei trei piloni ai PAC, prin care
se urmareste obtinerea unui Sistem agricol sustenabil in UE, iar celelalte sunt sustenabilitatea
economica si sustenabilitatea din punctul de vedere al mediului [15].

Desi contributia agriculturii la PIB-ul Uniunii Europene este relativ mica, sectorul a generat
venituri importante, ajungand la 537 de miliarde de euro in 2022. Totusi, cresterea costurilor de
productie, cauzata in principal de tensiunile geopolitice si de scumpirea energiei si a ingrasamintelor,
evidentiaza vulnerabilitatile cu care se confrunta agricultura europeani in contextul global actual. in
prezent, agricultura reprezinta 0 proportie modesta in economia Uniunii Europene. Conform datelor
Eurostat, in 2022 contributia acestui sector la PIB-ul UE a fost de 215,5 miliarde de euro, adica
aproximativ 1,4% din PIB-ul total, procent ce s-a mentinut constant in ultimele doua decenii.

in ceea ce priveste veniturile din vanzarile de pe piati, sectorul agricol a generat peste 537 de
miliarde de euro in 2022, din care 287,9 miliarde de euro provin din productia de cereale, legume,
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fructe, vin si cartofi, iar 206 miliarde de euro din sectorul zootehnic, inclusiv lapte, carne de porc,
bovine, pasari si oua. Franta s-a situat pe primul loc in clasamentul vanzarilor, cu 97,1 miliarde de
euro, fiind urmata de Germania (76,2 miliarde), Italia (71,5 miliarde), Spania (63 miliarde) si Polonia
(39,5 miliarde). Tot in 2022, costurile de productie au atins 316,7 miliarde de euro, marcand o crestere
de aproape 22% fata de anul precedent, in principal din cauza impactului invaziei Rusiei in Ucraina,
care a dus la cresterea preturilor la energie si ingrasaminte la valori record.

2. Dezvoltarea durabili-caracteristica generala.

Dezvoltarea durabila reprezinta 0 viziune comuna pentru viitor, avand drept scop indeplinirea
necesitatilor prezentului fara a compromite capacitatea generatiilor viitoare de a-si satisface propriile
nevoi. Productia si consumul durabil se refera la utilizarea serviciilor si produselor intr-un mod care
raspunde cerintelor esentiale, contribuind la imbunatatirea calitatii vietii, in timp ce se minimizeaza
utilizarea resurselor naturale si impactul negativ asupra mediului [2].

In acest context, consumul durabil se manifesta diferit in functie de nivelul de dezvoltare al
tarilor. In economiile emergente, unde resursele sunt limitate si adesea insuficiente pentru nevoile de
baza, accentul cade pe utilizarea mai eficienta a resurselor disponibile. Pe de alta parte, in tarile
dezvoltate, consumul excesiv si adesea risipitor necesita 0 schimbare de abordare: reducerea utilizarii
materialelor si energiei si optimizarea consumului per unitate functionala. Astfel, unul dintre
dezvoltare.

Conceptul de dezvoltare durabila are la baza ideea de a raspunde cerintelor generatiilor actuale
direct si indirect, uneori in mod paradoxal, teoriile economice tind sa fie formulate pe baza analizei
fenomenelor economice existente. Cresterea complexitatii interdependentelor in economia globala a
condus la nevoia de analizda aprofundata din partea specialistilor, pentru a intelege impactul
globalizarii si expansiunii pietelor asupra sustenabilitatii resurselor [3].

Din cauza vastitatii conceptului de dezvoltare durabila, adesea sunt incluse in Strategia de
Dezvoltare Durabila a UE prea multe probleme diverse, ceea ce poate duce la pierderea focalizarii
asupra directiilor esentiale pentru a corecta practicile non-durabile.

Strategia reinnoita isi propune sa contribuie la imbunatatirea continua a calitatii vietii pentru
generatiile prezente si viitoare. Acest obiectiv poate fi insa realizat doar in comunitati care utilizeaza
rational si eficient resursele disponibile, valorificand potentialul ecologic al economiei pentru a
asigura atat prosperitate economica, cat si protectia mediului si coeziunea sociala.

Programele de dezvoltare urmaresc schimbari de fond, dar acestea necesita 0 perioada de
implementare indelungata. Problematica rurala, deosebit de complexa, nu poate fi rezolvata doar prin
actiuni pe termen scurt [4].

Dezvoltarea rurala a devenit o prioritate in programele Uniunii Europene si este pe cale sa
devina un principiu central in dezvoltarea globala. O parte din resursele globale disponibile trebuie
alocate si utilizate pentru a atinge obiectivele de dezvoltare rurala si protectia mediului. In contextul
noilor provocari generate de globalizare si cerintele legate de mediu, modernizarea este strans legata
de promovarea dezvoltarii durabile in agricultura si in mediul rural in ansamblu.

Dezvoltarea durabila la nivel global nu poate fi conceputa fara o agricultura durabila, ceea ce
presupune ca agricultura sustenabila este [4]:

- economic viabila si stabila;

- capabila sa raspunda cererii de alimente sanatoase si de calitate superioara;

- dedicata protejarii si imbunatatirii resurselor naturale pe termen lung, astfel incat acestea
sa fie transmise intacte generatiilor viitoare;

- stimulatoare pentru diversificarea activitatilor economice, prin procesarea materiilor prime
in principal in zonele rurale;

- un factor de dezvoltare a infrastructurii si a potentialului economic al comunitatilor rurale.

Agricultura in zonele predominant agricole si silvicultura in regiunile montane rurale
constituie pilonii principali ai spatiului rural. Chiar daca rolul si functiile agriculturii au evoluat
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semnificativ in ultima perioada, aceasta ramane 0 componenta esentiala in orice strategie de
dezvoltare rurala.

in Uniunea European, exista numeroase reglementri si documente care trateazi dezvoltarea
rurala. Printre cele mai importante documente de referinta se numara Declaratia de la Cork (The Cork
Declaration) si Carta Europeana a Spatiului Rural (European Charter for Rural Areas) [5]. Conferinta
Europeana pentru Dezvoltarea Spatiului Rural de la Cork a subliniat importanta spatiilor rurale, atat
pentru terenurile agricole, cat si pentru cele neagricole, si a stabilit principiile fundamentale care pot
sustine dezvoltarea rurala.

Principiile si obiectivele formulate in Declaratia de la Cork au fost integrate ulterior in
politicile UE. Aceasta a stabilit obiective importante pentru dezvoltarea spatiilor rurale, ce pot fi
gestionate in diverse scopuri, inclusiv agricole, cum ar fi [17]:

- reducerea emigratiei;

- combaterea saraciei;

- cresterea oportunitatilor de angajare;

- promovarea egalitatii de sanse;

- asigurarea unor standarde ridicate in sanatate si securitate, precum si imbunatatirea continua
a interactiunilor sociale.

Obiectivul principal al dezvoltarii spatiilor rurale este de a imbunatati calitatea vietii pentru
populatia rurala, intr-un mod care respectd mediul inconjurator si specificul peisajului, conservand
resursele neregenerabile ale acestuia [6].

Conform Cartei Europene a Spatiului Rural (document emis de Consiliul Europei), proiectele
de dezvoltare rurala ar trebui sa fie fundamentate pe conditiile si factorii specifici fiecarei regiuni,
sprijinind initiativele locale si promovand o dezvoltare sustinutd de resursele proprii. Principiile
esentiale sunt [7]:

- oamenii si problemele lor sa fie prioritare in proiecte si decizii;

- s se pastreze valorile comunitatilor rurale si traditiile familiale pentru a sprijini integrarea
tinerilor in comunitati;

- consolidarea identitatii, a increderii in Sine, a colaborarii si a creativitatii comunitatii;

- conservarea caracteristicilor culturale si istorice ale regiunilor rurale;

- facilitarea unei dezvoltari echilibrate, prin integrarea locuitorilor din mediul rural cu restul
populatiei.

Dezvoltarea spatiului rural poate fi inteleasa prin trei functii esentiale [8]:

1. Functia economicd - aceasta implicd sustinerea unei productii agricole care sa fie
competitiva si profitabild pe piata, in paralel cu dezvoltarea intreprinderilor mici si mijlocii ce
desfasoara activitati de productie si servicii importante. De asemenea, este esentiala sprijinirea
formelor de activitati economice alternative acolo unde este posibil.

2. Functia ecologica - se refera la conservarea culturii si peisajului rural, astfel incat mediul
sa sustind regenerarea elementelor naturale si diversitatea speciilor. Totodata, prin extinderea
activitatilor agricole care utilizeaza biomasa pentru producerea energiei, se pot valorifica terenurile
mai putin fertile. Peisajul rural, prin contributia sa la identitatea tarii, reprezintd 0 baza importanta
pentru turism.

3. Functia social-culturala - aceastd functie urmareste imbunatatirea nivelului de trai pentru
populatia rurala si sprijinirea comunitatilor pentru a pastra traditiile si valorile culturale, asigurand
astfel capacitatea lor de a-si modela propriul viitor.

Aceste principii au determinat Uniunea Europeana sa adopte un model agricol multifunctional
care sprijina diversitatea spatiului rural european.

Recunoasterea importantei si transformarile in sectorul agricol au determinat Uniunea
Europeana sa adopte modelul agricol european multifunctional. in cadrul acestui model agricol
multifunctional, alaturi de agriculturd, a aparut si conceptul de gestionare a mediului, inclusiv
gestionarea peisajului si productia agricola orientata spre regenerarea mediului. Aceste concepte pot
fi definite astfel [9]:
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— gestionarea mediului — un termen care integreaza atat aspectele de amenajare a mediului
inconjurator, cat si producerea de resurse valoroase asociate acestuia. Acest concept
implica gospodarirea tuturor ramurilor economice, nu doar a agriculturii.

— gestionarea peisajului — reprezinta o0 forma de administrare ce valorifica specificul local,
caracteristicile zonei si ale peisajului, promovand productia la 0 scara mai redusa.

— activitatile agricole pentru sprijinirea mediului antropic si asigurarea regenerdarii —
includ procesele care vizeaza restaurarea capacitatii naturale de productie si mentinerea
echilibrului ecologic general.

Pornind de la aceste considerente, se subliniaza rolul esential al terenurilor agricole in cadrul
conceptului de dezvoltare durabila promovat de Uniunea Europeana. Dezvoltarea sustenabild a
terenurilor agricole contribuie la pastrarea si transmiterea capitalului natural catre generatiile viitoare,
avand la baza urmatoarele argumente [10]:

— capitalul natural este esential pentru cresterea economicd, sustindnd sectoare precum

agricultura, pomicultura, viticultura.

— resursele naturale contribuie la bundstare prin beneficiile oferite (frumusetea unui
peisaj, recreere, sandtate).

— multe dintre aceste resurse sunt neregenerabile, iar epuizarea lor este ireversibila:
disparitia speciilor de animale, vegetatie, lacuri naturale etc.

— exista resurse care, desi pot fi inlocuite artificial, pierderea lor aduce dezechilibre
ecologice majore, cum ar fi ecosistemele de reglare: padurile tropicale, oceanele, si
speciile de plante si animale care dispar in fiecare an.

Securitatea alimentara reprezinta una dintre provocarile fundamentale la nivel global in acest
secol. Agricultura detine un rol esential in toate tarile lumii, fiind sectorul principal care contribuie la
asigurarea alimentatiei populatiei si avand, de asemenea, un impact major asupra dezvoltarii
economice durabile si protectiei mediului [11].

Astfel, dezvoltarea durabila este inseparabil legata de sustenabilitatea agriculturii, care are
misiunea de a imbunatati continuu starea sectorului agricol. Acest lucru este necesar pentru a indeplini
obiectivele economice, a incuraja responsabilitatea fata de mediu si a promova echitatea sociala.

De asemenea, gestionarea durabila a terenurilor (GDT) este un pilon central al agriculturii
sustenabile, fiind o componentd strategica in cadrul dezvoltarii durabile, securitatii alimentare,
reducerii saraciei si sanatatii ecosistemelor. GDT asigura echilibrul intre productie si protectie, fiind
esentiala pentru realizarea obiectivului general de dezvoltare durabila.

Gestionarea durabila a terenurilor implica aplicarea unor tehnologii, politici si activitati
menite sa integreze aspectele socioeconomice cu preocuparile ecologice, astfel incat sa se atinga
simultan urmatoarele obiective [12]:

— productivitatea = mentinerea sau cresterea nivelului de productie;

— securitatea= reducerea riscului asociat productiei;

— protectia= protejarea resurselor naturale si prevenirea degradarii solului si a calitatii apei;

— viabilitatea = asigurarea viabilitatii economice;

— acceptabilitatea = acceptabilitatea sociala.

Terenurile agricole sunt esentiale pentru dezvoltarea durabila a Uniunii Europene, avand in
vedere ca pamantul dispune de o capacitate limitata de a sustine cererea tot mai mare de resurse
naturale si de a absorbi efectele negative ale utilizarii acestora. Probleme precum schimbarile
climatice, eroziunea si desertificarea, poluarea solului, apei si aerului, reducerea suprafetelor de
paduri tropicale si a zonelor umede, disparitia Sau amenintarea unor specii de plante si animale,
precum si epuizarea rapida a resurselor neregenerabile incep sa afecteze masurabil dezvoltarea socio-
economica si calitatea vietii in multe regiuni ale lumii.

In acest context, au fost adoptate numeroase conventii internationale ce impun statelor
obligatii clare si termene stricte de implementare in domenii precum schimbarile climatice,
conservarea biodiversitatii, protectia fondului forestier si a zonelor umede, limitarea utilizarii
anumitor substante chimice si asigurarea accesului la informatii privind starea mediului. Acest tip de
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dezvoltare include criterii ce vizeaza protejarea ecosistemelor, a solului, a aerului si a apei, precum
si conservarea diversitatii biologice, avand in vedere necesitatile generatiilor viitoare [13].

Astfel, conceptul de dezvoltare durabila poate fi vazut ca 0 incercare de a crea 0 coexistenta
intre protectia mediului si dezvoltarea economica, dintr-o perspectiva globala si pe termen lung. Nu
este 0 doctrina sau teorie si nici 0 simpla combinatie intre economie si ecologie, Ci reprezinta 0
abordare pragmatica, prin care se utilizeaza instrumente economice pentru o gestionare echilibrata a
resurselor planetei.

lar, terenurile agricole reprezinta 0 resursa indispensabila atat din punct de vedere ecologic,
cat si economic, motiv pentru care sunt dedicate resurse si investitii in dezvoltarea si utilizarea
acestora, respectand anumite cerinte si limite de sustenabilitate.

Politica Agricola Comuna (PAC) sprijina dezvoltarea rurala a UE prin Fondul European
Agricol pentru Dezvoltare Rurala (FEADR), alocand un buget de 95,5 miliarde EUR pentru 2021-
2027, din care 8,1 miliarde EUR provin din programul NextGenerationEU, destinat recuperarii post-
pandemie. Regulamentul de tranzitie PAC, adoptat in decembrie 2020, extinde normele anterioare si
asigura trecerea la noua PAC, implementata din 2023. Fondurile FEADR sunt gestionate de fiecare
stat membru prin programe de dezvoltare ruralda (PDR), care sunt cofinantate din bugetele nationale
si aprobate de Comisia Europeana [18].

Tarile membre ale UE gestioneaza fondurile FEADR prin programe de dezvoltare rurala
(PDR), cofinantate din bugetele nationale. Programele pot fi dezvoltate la nivel national sau regional
si sunt aprobate si monitorizate de Comisia Europeand, in timp ce autoritatile de management
nationale si regionale se ocupa de selectia proiectelor si acordarea platilor.

Fiecare PDR contribuie la cel putin patru dintre cele sase priorititi ale FEADR, printre care
Se numara:

— stimularea inovarii si transferului de cunostinte in agricultura;

— cresterea competitivitatii agricole si gestionarea sustenabila a fondului forestier;

— promovarea lantului de aprovizionare alimentar si gestionarea riscurilor;

— utilizarea eficienta a resurselor pentru o economie cu emisii reduse de carbon;

— protejarea ecosistemelor agricole si forestiere;

— dezvoltarea economica si incluziunea sociala in mediul rural.

Tarile UE stabilesc strategii bazate pe prioritati si 18 arii de interventie FEADR, utilizand un
set de 20 de masuri politice adaptabile pentru a-si atinge obiectivele. Progresele sunt monitorizate
prin Cadrul Comun de Monitorizare si Evaluare (CMEF) [18].

Solurile sanatoase sunt esentiale pentru atingerea neutralitatii climatice, sustinerea unei
economii circulare, combaterea desertificarii si protectia biodiversitatii, oferind alimente sigure si
contribuind la sanatatea publica. Strategia Uniunii Europene pentru soluri 2030 propune masuri
concrete pentru protectia si refacerea solurilor, printr-o legislatie dedicata monitorizarii, asigurand
protectia mediului si sanatatea publica. Aceasta initiativa, parte a Strategiei UE pentru biodiversitate
2030, sprijina obiectivele Pactului Verde European. In prezent, peste 60% din solurile europene sunt
degradate din cauza practicilor nesustenabile, contaminarii si schimbarilor climatice, afectand grav
serviciile ecosistemice precum productia de alimente, sechestrarea carbonului si reglarea apei.
Pierderea acestor beneficii vitale costda Uniunea Europeana peste 50 de miliarde de euro anual [19].

Noua legislatie are ca scop combaterea amenintarilor majore pentru soluri in UE, precum
eroziunea, inundatiile, salinizarea si pierderea biodiversitatii. Legea privind monitorizarea solului
[14] stabileste un cadru juridic pentru obtinerea unor soluri sanatoase pana in 2050 prin urmatoarele
masuri [19]:

— crearea unui sistem de monitorizare coerent pentru toate solurile din UE, facilitdnd

regenerarea solurilor degradate.

— implementarea gestionarii durabile a solului ca norma obligatorie, cu reglementarea

practicilor acceptabile si interzicerea celor daundatoare.

— obligatia statelor membre de a identifica si investiga siturile contaminate, gestiondnd

riscurile pentru sandtatea umana si mediu, pentru a crea un mediu curat pdna in 2050.
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Concluzii

Terenurile agricole reprezinta 0 resursa fundamentala pentru dezvoltarea durabild a Uniunii
Europene, avand un impact semnificativ asupra economiei, mediului si calitatii vietii. Importanta
acestora nu se rezuma doar la productia de alimente, ci si la mentinerea echilibrelor ecologice, protectia
biodiversitatii si sprijinirea proceselor economice sustenabile. Gestionarea durabila a terenurilor
agricole este esentiala pentru atingerea obiectivelor de dezvoltare durabila, avand rol in asigurarea
securitatii alimentare, protectia resurselor naturale si prevenirea degradarii ecosistemelor.

De asemenea, schimbadrile climatice, poluarea si pierderea biodiversitatii reprezinta provocari
majore pentru sistemul agricol european. Acestea impun o abordare integrata, in care politica agricola
comuna (PAC) si fondurile europene destinate dezvoltarii rurale joaca un rol esential in promovarea
unei agriculturi sustenabile. Implementarea unor practici agricole responsabile si a unui sistem de
monitorizare riguros al solurilor este important pentru prevenirea degradarii acestora si pentru
asigurarea unui mediu sanatos, necesar nu doar pentru agricultura, dar si pentru sanatatea publica.

In acest context, abordarea integrata intre politici economice si ecologice este imperativa, iar
Uniunea Europeana trebuie sa continue sa implementeze masuri care sa promoveze inovarea, transferul
de cunostinte si utilizarea eficienta a resurselor. Este important ca strategiile de dezvoltare durabila sa
integreze atat necesitatile economice ale sectorului agricol, cat si obiectivele de protectie a mediului,
pentru a asigura o viabilitate pe termen lung a resurselor naturale si 0 dezvoltare economica echilibrata.

in concluzie, terenurile agricole nu reprezinti doar o resursi economici, Ci si un pilon esential
al sustenabilitatii ecologice si al protectiei biodiversitatii. Doar printr-o gestionare durabila a acestora
se pot atinge obiectivele de dezvoltare durabila ale Uniunii Europene, asigurandu-se astfel un viitor
prosper si sandtos pentru generatiile viitoare.
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REGULATIONS ON SUSTAINABILITY IN THE PACKAGING SECTOR

REGLEMENTARI PRIVIND SUSTENABILITATEA iN DOMENIUL
AMBALAJELOR

Viorica CAZAC!, Nicoleta VASILIEV?, Lucia ADASCALITA?®
123Technical University of Moldova, Stefan cel Mare si Sfant Boulevard 168, Chisindu, Moldova

Abstract. The paper presents the results of the analysis of regulations regarding sustainability in
packaging, a targeted reference field with a significant impact on the environment.

Packaging is an indispensable element of everyday life. At a global level, a series of measures are
being taken that define packaging sustainability strategies. In the conditions of developing new
packaging strategies in sustainability policies, packaging manufacturers insist on extensive, multi-
criteria analysis of packaging, life cycle assessment, measurement of the footprint of packaging on
the environment, and the total impact on the environment. Knowing all the arguments, the regulations
will allow the development of new concepts of compliant packaging at the level of sustainable design,
of the materials used, and of the constructive, technological, and manufacturing organization
solutions.

The main strategic directions targeted were optimizing the design to reduce the waste of materials
and space, using recyclable materials to reduce the impact on the environment, re-introducing them
into the production circuit, reducing the amount of waste generated, and orienting towards bioplastics
and biodegradable materials.

The study was carried out within the national project, 020408 Research on Ensuring Sustainable
Development and Increasing Competitiveness of the Republic of Moldova in a European Context.

Keywords: sustainability, packaging, environment, impact, regulations
JEL code: Q01, Q56, M31, M37, M38, 013, F63, H56

Abstract. Lucrarea prezinta rezultatele analizei reglementarilor privind durabilitatea ambalajelor, un
domeniu de referinta vizat, cu un impact semnificativ asupra mediului.

Ambalajul este un element indispensabil al vietii de zi cu zi. La nivel global, sunt luate o serie de
masuri care definesc strategiile de sustenabilitate a ambalajelor. in conditiile elaborarii unor noi
strategii de ambalare in cadrul politicilor de durabilitate, producatorii de ambalaje insista asupra unei
analize ample si multicriteriale a ambalajelor, a evaluarii ciclului de viata, a masurarii amprentei
ambalajelor asupra mediului si a impactului total asupra mediului. Cunoscand toate argumentele,
reglementarile vor permite dezvoltarea de noi concepte de ambalaje conforme la nivel de design
sustenabil, de materiale utilizate si de solutii constructive, tehnologice si de organizare a productiei.
Principalele directii strategice vizate au fost optimizarea designului pentru reducerea risipei de
materiale si spatiu, utilizarea materialelor reciclabile pentru reducerea impactului asupra mediului,
reintroducerea acestora in circuitul de productie, reducerea cantitatii de deseuri generate si orientarea
catre bioplastice si materiale biodegradabile.

Studiul a fost realizat in cadrul proiectului national, 020408 Cercetare privind asigurarea dezvoltarii

......

Cuvinte cheie: durabilitate, ambalaje, mediu, impact, reglementari
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Introducere

Reglementarile, conform Dictionarului Explicativ al Limbii Romane [1], reprezinta ,,norme,
dispozitii sau ansambluri de reguli stabilite prin lege sau printr-o autoritate competenta, menite sa
organizeze si sa regleze un anumit domeniu de activitate.” Reglementarile au rolul de a crea un cadru
normativ care sa asigure desfasurarea ordonata si in conditii de legalitate a diferitelor activitati
economice, sociale sau de mediu.

Impactul modelului consumerist al epocii este unul semnificativ remarcandu-se prin efectele
negative asupra mediului, sanatatii si calitatii vietii.

Strategiile economiei circulare par sa reprezinte o solutie care sa atenueze din impact, dar si
sa contribuie la economisirea resurselor, in aceleasi timp protejand intregul sistem ambiental.

Ambalajele reprezinta filiera produselor ce impacteaza mediul in proportii deosebit de mari,
ceea ce face argumentat interesul pentru identificarea de solutii capabile sa asigure echilibrul necesar
pe termen lung.

Prezentul studiu are ca obiectiv analiza prevederilor legale privind ambalajele si aspectele de
sustenabilitate a acestora atat la nivel european cat si national, identificand parcursul necesar de urmat
pentru conformare si imbunatatire continua.

Situatia actuald privind prevederile legale vizdnd ambalajele in Republica Moldova

in Republica Moldova prevederile legale cu referinta la ambalaje se rezumai la:

e Hotararea de Guvern nr. 323 din 30.04.2024, M0202-204/10.05.24 art.410; in vigoare

27.07.24 elaborata cu modificari la:

e Hotararea de Guvern nr. 561 din 31.0.2020 pentru aprobarea Regulamentului privind

ambalajele si deseurile de ambalaje;

e Legeanr. 247 din 31.07.2023, pentru modificarea Legii nr. 1540/1998 privind plata pentru

poluarea mediului;

e Legea nr. 231 din 23.09.2010 cu privire la comertul interior, modificata LP373 din

30.11.23, M0O492-494/22.12.23 art.871; in vigoare 22.02.24;

e Legea nr. 209 din 29.07.2016 privind deseurile, modificari publicate 20-06-2024 in

Monitorul Oficial nr. 260-263 art. 373.

Hotararile de Guvern si legea nr. 247 definesc tipurile de ambalaje [13, 14] drept:

» ambalaj primar — ambalaj conceput si realizat pentru a indeplini functia de unitate de
vanzare, pentru utilizatorul final sau consumator, in punctul de achizitie;

» ambalaj secundar — ambalaj grupat, supraambalaj — ambalaj conceput pentru a
constitui la punctul de achizitie 0 grupare a unui numar de unitati de vanzare, indiferent
daca acesta este vandut ca atare catre utilizator sau consumatorul final ori daca el
serveste numai ca mijloc de umplere a rafturilor in punctul de vanzare; el poate fi
separat de produs fara a afecta caracteristicile produsului;

» ambalaj tertiar — ambalaj pentru transport — ambalaj conceput pentru a usura
manipularea si transportul unui numar de unitati de vanzare sau ambalaje grupate, in
scopul prevenirii deteriorarii in timpul manipularii ori transportului. Ambalajul pentru
transport nu include containerele rutiere, feroviare, navale sau aeriene;

» ambalaj reutilizabil — ambalaj refolosit pentru acelasi scop, a carui returnare de catre
consumator ori comerciant este asiguratd de plata unei sume-sistem depozit, prin
reachizitionare sau altfel.

Anexele la Hotararile de Guvern (HG) descriu criteriile ce stau la baza definirii ambalajelor,
specificand clar ce poate fi considerat ambalaj si ce nu poate fi considerat ambalaj intr-o mare
diversitatea de produse interpretabile existente pe piata.

Politicile i reglementdarile ce vizeaza sustenabilitatea ambalajelor

Republica Moldova intreprinde masuri de aliniere la reglementarile europene. Reglementarile
pentru sustenabilitatea ambalajelor la nivel national deriva din standardele europene, predispunand la
0 tranzitie graduald catre un model economic mai sustenabil si mai ecologic. in acest context,
Hotararile de Guvern ale Republicii Moldova au prevazute obiectivele etapizate de valorificare prin
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reciclare, globale si pe tip de material pentru ambalaj, la nivel national, pentru perioada 2023-2029

(Anexa 2, tabelul 1) [13].
Tabelul 1. Etapizarea, valorificarea prin reciclare, globale si pe tip de material de ambalaj, la
nivel national, pentru perioada 2023-2029 [13

Obiectivul minim de valorificare prin Obiectivul global Obiectivul
Anul reciclare/tip de material de ambalaj (%0) de_ valor_ificare glo_br_:ll de
hartie si plastic | sticl metale lemn prin reciclare 1 valorificare 2

carton (%0) (%)
2023 15 10 15 10 5 15 17
2024 20 11 20 20 5 20 22
2025 25 12 20 20 5 25 27
2026 30 14 25 25 5 30 32
2027 40 16 35 30 10 35 37
2028 45 18 40 35 10 40 42
2029 50 20 45 40 10 45 50

Spijinindu-se pe principiile economiei circulare, Uniunea Europeand a emis 0 serie de
directive directionate spre implementarea strategiilor globale de protectie a mediului cum ar fi spre
exemplu Directiva UE 94/62/CE privind ambalajele si descurile de ambalaje. Aceasta prezinta
exigentele de reducere a cantititii de deseuri produse si a promovirii reciclarii. in calitate de membru
al Parteneriatului Estic cu Uniunea Europeana, Republica Moldova a adoptat o parte de exigentele
prevazute de directivele UE, cum ar fi principiul ,,poluatorul plateste” si politicile pentru reducerea
cantitatii de plastic de unica folosinta. Prin urmare, un prim parcurs in contextul mentionat a fost deja
intreprins.

Adoptarea rigorilor cu referinta la ambalaje necesitd cunoasterea esentei, modalitatilor de
aplicare, formarea culturii cu referinta la sustenabilitate, inclusiv a ambalajelor, de la cele mai mici
varste ale utilizatorilor in cadrul societatii, a institutiilor educationale de orice nivel si a celor
economice orientate spre desfasurarea de activitati axate pe materializarea obiectivelor de acumulare
selectiva a deseurilor, prelucrarea lor si repunerea in circuitele uzuale.

Formarea culturii atitudinii pentru sustenabilitate impune initial cunoasterea exigentelor in
acest sens. Astfel, analiza transpunerii reglementarilor Uniunii Europene in prevederi legale
aplicabile si adoptate in Republica Moldova sunt prezentate in tabelul 2.

Tabelul 2. Reglementari ce vizeaza ambalajele [2-10]
Uniunea Europeana Republica Moldova
Directiva 94/62/CE prezinta cerintele | Legea nr. 209/2016 privind deseurile

Reglementari
privind

gestionarea
deseurilor de

pentru gestionarea si reciclarea ambalajelor,
fiind actualizata constant pentru a include

aliniaza normele locale la exigentele
UE, promovand principiul ,,poluatorul

ambalajele din
plastic de unica
folosinta

ambalaje noi obiective de reciclare si reducere a | plateste” si responsabilitatea extinsa a
materialelor daunatoare mediului. producétorilor.
privind Directiva UE 2019/904 interzice din anul | In anul 2021, Republica Moldova

2021 o serie de produse din plastic de unica
folosinta, impunand masuri de reducere a
poludrii marine si a risipei de resurse.

adopta limitarea circulatiei si vanzarii
pungilor din plastic de unica folosinta
si alte produse din plastic, conform
reglementarilor europene, prin
modificari aduse la legea nr. 231
privind comertul interior.

Etichetarea si
standardele de
reciclabilitate

Uniunea Europeana prezinta standarde cu
exigente cu referintd la etichetarea
materialelor reciclabile si biodegradabile,

asigurand informarea corecta a
consumatorilor ~ si  contribuind la
promovarea implementarii  economiei

circulare - European Union - Packaging
Waste Directive.

Legea nr.  209/2016  prevede
etichetarea ambalajelor reciclabile
pentru a creste gradul de constientizare
publica si a incuraja reciclarea,
inspirandu-se din legislatia europeana.
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privind
utilizarea
materialelor
reciclate

Directiva 2018/851 include obiectivele de

utilizare a materialelor reciclate 1in
productia de ambalaje si stabileste
standarde minime pentru reciclarea

ambalajelor. Directiva propune ca 50% din
materialul utilizat in ambalajele din plastic
sa fie reciclat pana in anul 2030.

Legea nr. 209/2016 include dispozitii

pentru incurajarea utilizarii
materialelor reciclate in procesul de
productie,  incurajand  economia

circulara si reducerea dependentei de
materialele finite.

privind protectia
mediului si
sanitatea
publica

Regulamentele REACH si CLP
reglementeaza substantele chimice folosite
in ambalaje, asigurandu-se cd nu sunt
daunatoare pentru sanatatea umand si

Legea nr. 206/2016 privind protectia
mediului contine dispozitii legate de
utilizarea substantelor chimice in
ambalaje si cerintele pentru evaluarea

mediu. Producatorii sunt obligati sa | impactului asupra mediului conforme
furnizeze  informatii ~ clare  despre | normelor Uniunii Europene,
ingredientele utilizate. contribuind la protectia sanatatii

publice si a mediului.

Exemple de Adaptare a Reglementarilor Europene in Republica Moldova
Pentru a prelua bunele practici mentionate in actele legislative ale Uniunii Europene,
Republica Moldova a adoptat si adaptat reglementarile europene in domeniul ambalajelor si

gestionarii deseurilor. Aceste modificari care fac subiectul legilor, normelor, directivelor s
hotararilor de guvern sunt orientate spre imbunatatirea sustenabilitatii, protectiei mediului s
implementarii principiilor economiei circulare.

5

Ambalajele reprezinta 0 sursa importanta de impact asupra mediului si preocuparea pentru
protectia mediului este fundamentata de acest aspect.
Interesul pentru ambalaje si impactul lor asupra societatii, a mediului a determinat
identificarea caracterului exigentelor legale in vigoare ce sunt prezentate in tabelul 3.
Tabelul 3. Aspecte legale vizate, practicile, misurile si reglementarile actuale

Aspect

Practici Anterioare

Masuri si Reglementiri Actuale

Materiale de
ambalaje utilizate

Pungi din polietilena si
plastic nebiodegradabil

Ambalaje biodegradabile (din celuloza, amidon) si
interzicerea pungilor din plastic de unicd folosinta.
Legea nr. 231/2010 modificata in 2021.

Gestionarea

Fard reglementari stricte

Introducerea Responsabilitatii Extinse a Producatorului

deseurilor de privind reciclarea | (EPR) prin Legea nr. 209/2016, pentru a incuraja
ambalaje ambalajelor reciclarea si colectarea selectiva.
Etichetarea Etichetare simpla, fard | Etichetare obligatorie a ambalajelor cu informatii
ambalajelor indicarea reciclabilitatii despre reciclabilitate, conform Legii nr. 209/2016.
- Ambalaje  din  plastic | Interzicerea anumitor produse din plastic (Directiva UE
Ambalaje din . . . ! A
. obisnuit, de unica | 2019/904) si promovarea materialelor reciclabile si
plastic folosints AR >
olosinta reutilizabile.

Reciclarea si . e . | Cresterea ratei de reciclare si promovarea reutilizarii
. > Reciclare limitatd, fara - R ° . .
reutilizarea stimulente materialelor in procesele de productie, in conformitate

materialelor cu Legea nr. 209/2016 si Directivele UE.

Produse din plastic
oxo-degradabil

Produse din plastic oxo-
degradabil (care doar se
fragmenteaza)

Interzicerea produselor oxo-degradabile conform
modificarilor din Legea nr. 231/2010 si cerintelor de
mediu europene.

Substante
periculoase in
ambalaje

Lipsa unor reglementari
stricte privind utilizarea
substantelor periculoase
in ambalaje

Reglementarea utilizarii substantelor periculoase
conform legislatiei REACH si Directivei (UE)
2018/851, integrate in Moldova prin Legea nr.
209/2016.

Explicatii si surse:
e Legea nr. 209/2016 a introdus conceptul de responsabilitate extinsa a producatorului (EPR),
similar cu prevederile Directivelor UE privind reciclarea si gestionarea deseurilor.
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e Legeanr. 231/2010 privind comertul interior a fost modificata in anul 2021 pentru a interzice
utilizarea pungilor din plastic de unica folosinta si a produselor oxo-degradabile, adoptand
prevederile Directivei UE 2019/904.

« Directivele europene, precum Directiva (UE) 2018/851 si REACH, reglementeaza
substantele periculoase, au fost integrate partial in legislatia Republicii Moldova pentru a
proteja mediul si a asigura un cadru mai sigur pentru ambalaje.

Republica Moldova face eforturi in alinierea la rigorile europene pe segmentul ambalajelor si
a sustenabilitatii lor. Argument in acest sens o reprezinta datele statistice prezentate in figura 1. Desi
eforturile par timide si nu cu aceeasi anvergura cu care sunt adoptate in Uniunea Europeana, in calitate
de membri ai societatii catre care ne atribuim, avem speranta ca numarul acestora va creste pe masura
ce rezultatele experientelor acumulate in UE vor reprezenta surse de inspiratie pentru implementarea
de bune practici in context global, european si respectiv national.

25
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Figura 1. Evolutia numirului de prevederi legale adoptate din UE in Republica Moldova

Analiza reprezentarii grafice din figura 1 denotad 0 crestere constantd a numarului de
reglementari adoptate si puse in vigoare incepand cu anul 2010, odata cu apropierea Republicii
Moldova de Uniunea Europeana armonizand legislatia interna cu standardele si directivele europene.

Reiesind din tabloul de ansamblu al adoptarii prevederilor legale ce au ca obiectiv ambalajele,
s-a recurs la analiza continutului directivelor Uniunii Europene si stabilirea referintelor catre ambalaje
si sustenabilitatea lor (tabelul 4).

Tabelul 4. Subiectele din domeniul de interes al ambalajelor si deseurilor prevazute in
directivele UE [16-20]

Actele legislative UE Articol Aspecte principale refer_it_oare la ambalaje si
sustenabilitate
Directiva 94/62/CE privind Art. 3 Definitii privind ambalajele si ambalaje reutilizabile,
ambalajele si deseurile de clasificarea ambalajelor (primar, secundar, tertiar)
ambalaje Art. 4 Prevenirea generarii de deseuri prin minimizarea ambalajelor
si a materialelor utilizate
Art. 6 Obiective de reciclare pentru diferite materiale, inclusiv sticla,
hartie, plastic si metal
Art. 7 Reutilizarea si reciclarea ambalajelor pentru a promova o
economie circulara
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Art. 15 Introducerea de taxe si alte instrumente financiare pentru
reducerea ambalajelor nereciclabile
Directiva 2008/98/CE privind Art. 3 Definitia ambalajelor si a tipurilor de deseuri de ambalaje
deseurile (Directiva cadru) Art. 8 Responsabilitatea extinsd a producatorului (EPR) pentru
ambalaje
Art. 11 Tinte de reciclare si reutilizare pentru deseurile de ambalaje
pana in 2025
Art. 29 Promovarea reutilizarii si reciclarii ambalajelor prin programe
nationale
Directiva 2018/852/UE privind | Art. 1 Clarificarea si extinderea obiectivelor pentru reciclarea
modificarea Directivei ambalajelor pana in 2030
94/62/CE Art. 6 Tinte de reciclare mai ridicate pentru ambalajele din plastic,
hartie si carton
Art. 7 Incurajarea utilizarii materialelor reciclate in productia de
ambalaje
Regulamentul (UE) nr. Art. 8 Responsabilitati pentru etichetarea ambalajelor, asigurand
1169/2011 privind informarea informarea clara a consumatorilor
consumatorilor Art. 12 Cerinte de informare pe ambalaj despre reciclabilitate si
compozitia materialelor
Directiva (UE) 2019/904 Art. 4 Restrictii pentru utilizarea ambalajelor din plastic de unica
privind reducerea impactului folosinta
anumitor produse din plastic Art. 5 Interzicerea anumitor ambalaje din plastic, inclusiv pungi de
asupra mediului plastic subtiri
Art. 7 Obligatii de etichetare a ambalajelor din plastic pentru
reciclare
Art. 8 Extinderea responsabilitatii producatorului pentru ambalajele
din plastic
Regulamentul (UE) 2020/852 Art. 9 Stabilirea criteriilor pentru ambalaje sustenabile si contributia
(Taxonomia UE) la reducerea amprentei de carbon
Art. 11 Promovarea utilizarii ambalajelor biodegradabile i
compostabile

Obiectivele strategice cu referinti la sustenabilitate
Perpetuarea subiectului cu referinta la sustenabilitate la nivel global, a determinat
oportunitatea prezentarii obiectivelor strategice in contextul ambalajelor si a gestionarii deseurilor
identificand urmatoarele directii esentiale:

1. Accentul sporit pus pe reciclabilitate si reducerea deseurilor. Unul dintre obiectivele
principale vizeaza potentialul de reciclabilitate a materialelor din care sunt realizate
ambalajele si reducerea volumului de deseuri. Acest lucru implica promovarea designului
pentru produsele ce urmeaza a fi reciclate la etapa de solutionare estetica si incurajarea
utilizarii ambalajelor usor reciclabile.

2. Implementarea programelor de Responsabilitate Extinsa a Producatorului (EPR).
Aceste programe obliga producatorii sa se implice activ in reciclarea si gestionarea deseurilor
rezultate din produsele si ambalajele lor.

3. Cererea in crestere pentru ambalaje biodegradabile si compostabile. In contextul luptei
impotriva poluarii cu plastic, se pune un accent tot mai mare pe ambalajele biodegradabile si
compostabile, care ofera solutii sustenabile pentru reducerea impactului asupra mediului.

4. incurajarea utilizirii materialelor regenerabile si cu emisii scizute de carbon.
Sustenabilitatea implica si utilizarea materialelor care provin din surse regenerabile, precum
hartia, cartonul sau ambalajele pe baza de plante si care au 0 amprenta redusa de carbon.

5. Explorarea tehnologiilor emergente. Tehnologiile noi precum: nanotehnologia, bio-
materialele si solutiile inteligente pentru ambalaje, sunt explorate pentru a imbunatati
performanta, siguranta si sustenabilitatea ambalajelor, aducand solutii inovative in industrie.
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6. Promovarea economiei circulare. Prelucrarea si integrarea materialelor reciclate in noi
ambalaje contribuie la reducerea dependentei de materii prime noi si eficientizarea costurilor
produselor.

7. Educatia si constientizarea consumatorilor. Un alt obiectiv strategic este educarea
consumatorilor cu privire la gestionarea corecta a ambalajelor si deseurilor, inclusiv in ceea
ce priveste reciclarea si compostarea.

8. Reglementiri stricte si standarde internationale. Alinierea legislatiei nationale la
reglementarile europene si globale ajuta la crearea unui cadru juridic coerent.

Concluzii

Implementarea unor reglementari eficiente in domeniul ambalajelor este esentiala pentru
promovarea sustenabilitatii si protectia mediului in Republica Moldova. Pe masura ce tara isi aliniaza
legislatia la standardele Uniunii Europene, se remarca un accent tot mai puternic pus reciclare,
reducerea deseurilor si utilizarea materialelor regenerabile.

Programele de Responsabilitate Extinsa a Producatorului (EPR) joaca un rol central,
transferand o parte din responsabilitatea gestionarii deseurilor catre producatori, stimuland astfel
inovatia in domeniul ambalajelor sustenabile.

Legislatia Republicii Moldova reflecta 0 convergenta tot mai mare cu directivele europene, in
special in ceea ce priveste:

e reducerea ambalajelor din plastic;

e adoptarea ambalajelor biodegradabile si compostabil;

e incurajarea utilizarii materialelor cu o0 amprenta de carbon redusa;
e explorarea si adoptarea tehnologiilor inovatoare.

Politicile cu referinta la ambalaje si sustenabilitatea lor determina necesitatea remodelarii
strategiilor de organizare a proceselor de generare a noilor solutii estetice cu axarea pe esteticul
produselor cu recuperarea ulterioara, prelucrare repetitiva, circulara inca la etapa de solutionare a
designului ambalajelor considerand necesitatea reducerii utilizarii excesive a materialelor si a
minimizarii deseurilor.

Promovarea culturii sustenabilitatii ambalajelor consumatorilor si constientizarea practicilor
eficiente de gestionare a deseurilor devin prioritati in sprijinul eforturilor legislative si in asigurarea
implementarii acestora.

Referinte

1. DEX - Dictionarul explicativ [online]. 31.12.1994, L 365/10-L 365/23. [accesat 20.10.2024]. Disponibil:
https://dexonline.ro/definitie/reglementare

2. Legea Nr. 209/2016 privind deseurile. In: Monitorul Oficial al Republicii Moldova [online].
https://www.legis.md/cautare/getResults?doc_id=130544&lang=ro

3. Directive (EU) 2019/904 of the European Parliament and of the Council of 5 June 2019 on the reduction of the
impact of certain plastic products on the environment. In: Official Journal of the European Union [online].
12.06.2019, L 155/1-L 155/19. [accesat 20.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32019L0904

4. Legea Nr. 231/2010 privind comertul interior. In: Monitorul Oficial al Republicii Moldova [online]. 10.12.2010, Nr.
204-207. [accesat 20.10.2024]. Disponibil: https://www.legis.md/cautare/getResults?doc_id=133112&lang=ro

5. Regulation (EU) 2017/852 of the European Parliament and of the Council of 17 May 2017 on the recycling and
disposal of waste. In: Official Journal of the European Union [online]. 19.06.2017, L 137/1-L 137/27. [accesat
20.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R0852

6. Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive
2008/98/EC on waste. In: Official Journal of the European Union [online]. 14.06.2018, L 150/1-L 150/24. [accesat
20.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L0851

7. Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH). In: Official Journal of the European
Union [online]. 30.12.2006, L 396/1-L 396/85. [accesat 20.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32006R1907

8. Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on
classification, labeling and packaging of substances and mixtures. In: Official Journal of the European Union
[online]. 31.12.2008, L 353/1-L 353/135. [accesat 20.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32008R1272)

62


https://dexonline.ro/definitie/reglementare
https://www.legis.md/cautare/getResults?doc_id=130544&lang=ro
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019L0904
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019L0904
https://www.legis.md/cautare/getResults?doc_id=133112&lang=ro
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R0852
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L0851
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006R1907
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006R1907
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008R1272
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008R1272

CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

9. Legea Nr. 1347 din 9 octombrie 1997 privind deseurile de productie si menajere. Monitorul Oficial al Republicii
Moldova, Nr. 10-11. [accesat 23.10.2024]. Disponibil:
https://www.legis.md/cautare/getResults?doc_id=97262&lang=ro

10. Noile prevederi legale in domeniul managementul deseurilor [online]. [accesat 20.10.2024]. Disponibil:
https://www.adrnord.md/public/files/Noile-prevederi-legale-in-domeniul-MDS14b52.pdf

11. Hotararea de Guvern nr. 323 din 30.04.2024 [online]. MO202-204/10.05.24 art.410; in vigoare 27.07.24. [accesat
23.10.2024]. Disponibil: https://www.legis.md/cautare/getResults?doc_id=143146&lang=ro

12. Hotararea de Guvern nr. 561 din 31.0.2020 pentru aprobarea Regulamentului privind ambalajele si deseurile de
ambalaje. [online]. [accesat 23.10.2024]. Disponibil:
https://www.legis.md/cautare/getResults?doc_id=122773&Ilang=ro

13. Directiva 94/62/CE privind ambalajele si deseurile de ambalaje. in: Jurnalul Oficial al Comunitatilor Europene
[online]. 31.12.1994, L 365/10-L 365/23. [accesat 30.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/RO/TXT/?2uri=CELEX%3A31994L.0062

14. Directiva 2008/98/CE a Parlamentului European si a Consiliului din 19 noiembrie 2008 privind deseurile (Directiva
cadru). in: Jurnalul Oficial al Uniunii Europene [online]. 22.11.2008, L 312/3-L 312/30. [accesat 30.10.2024].
Disponibil: https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32008L0098

15. Directiva (UE) 2018/852 a Parlamentului European si a Consiliului din 30 mai 2018 de modificare a Directivei
94/62/CE privind ambalajele si deseurile de ambalaje. in: Jurnalul Oficial al Uniunii Europene [online]. 14.06.2018,
L 150/141-L 150/154. [accesat 30.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/RO/TXT/?uri=CELEX%3A32018L0852

16. Regulamentul (UE) nr. 1169/2011 al Parlamentului European si al Consiliului din 25 octombrie 2011 privind
informarea consumatorilor cu privire la produsele alimentare. in: Jurnalul Oficial al Uniunii Europene [online].
22.11.2011, L 304/18-L 304/63. [accesat 30.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/RO/TXT/?uri=CELEX%3A32011R1169

17. Directiva (UE) 2019/904 a Parlamentului European si a Consiliului din 5 iunie 2019 privind reducerea impactului
anumitor produse din plastic asupra mediului. in: Jurnalul Oficial al Uniunii Europene [online]. 12.06.2019, L
155/1-L 155/19. [accesat 30.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-
content/RO/TXT/?uri=CELEX%3A32019L0904

18. Regulamentul (UE) 2020/852 al Parlamentului European si al Consiliului din 18 iunie 2020 privind taxonomia
pentru finantarea sustenabild. In: Jurnalul Oficial al Uniunii Europene [online]. 22.06.2020, L 198/13-L 198/43.
[accesat 30.10.2024]. Disponibil: https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32020R0852)

63


https://www.legis.md/cautare/getResults?doc_id=97262&lang=ro
https://www.adrnord.md/public/files/Noile-prevederi-legale-in-domeniul-MDS14b52.pdf
https://www.legis.md/cautare/getResults?doc_id=143146&lang=ro
https://www.legis.md/cautare/getResults?doc_id=143146&lang=ro
https://www.legis.md/cautare/getResults?doc_id=122773&lang=ro
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A31994L0062
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A31994L0062
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32008L0098
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32018L0852
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32018L0852
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32011R1169
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32011R1169
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32019L0904
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32019L0904
https://eur-lex.europa.eu/legal-content/RO/TXT/?uri=CELEX%3A32020R0852

CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024

https://doi.org/10.52326/csd2024.10

UNCERTAINTY IN THE REAL ESTATE EVALUATION PROCESS.
INTERNATIONAL EXPERIENCE

INCERTITUDINEA IN PROCESUL EVALUARII BUNURILOR IMOBILE.
EXPERIENTA INTERNATIONALA

Liliana JITARI
Technical University of Moldova, 168 Stefan cel Mare Blvd., Chisinau, Republic of Moldova

Abstract. Uncertainty and risc are integral parts of the real estate appraisal process because the
appraiser cannot accurately detect and estimate all current and future influencing factors on value.
The source of uncertainty is often caused by the lack of consistent and truthful data used in the
evaluation process. In order to minimize the risks and uncertainty in the evaluation, it is necessary to
develop and approve functional national evaluation standards, which express the best European and
International practice, adapted to national conditions, the proposal of mechanisms to protect the
evaluator from the claims of the beneficiary, professional insurance.

The objective of this work is to identify and describe the types of uncertainty in the real estate
valuation process and how to prezent them in the valuation report. International experience suggests
that in order to eliminate uncertainties in the evaluation process, it is necessary to constantly update
and improve the legislation in force, but also to create truthful databases with real transactions, so
useful for evaluators. It also lists the difficulties with which evaluators interact and describes how
they can be solved.

Keywords: assumptions, credibility of value, risk, transaction price, valuation process, valuer's
professional judgment

JEL code: R3

Rezumat. Incertitudinea si riscul sunt parti integrante al procesului de evaluare a bunurilor imobile,
fiindca evaluatorul, nu poate sa depisteze si sa estimeze cu exactitate, toti factorii de influenta curenta
si viitoare asupra valorii. Sursa incertitudinii deseori este cauzata de lipsa datelor conforme si
veridice, utilizate in procesul de evaluare. In scopul minimizarii riscurilor si a incertitudinii in
evaluare, este necesara elaborarea si aprobarea standardelor nationale de evaluare functionale, care
sa exprime cea mai bund practica europeand si intenationala, adaptate la conditiile nationale,
propunerea unor mecanisme de protectie a evaluatorului de pretentiile beneficiarului, asigurarea
profesionala.

Aceasta lucrare, are ca obiectiv, de a identifica si descrie tipurile de incertitudine din cadrul procesului
de evaluare a bunurilor imobile si modul de expunere a lor in raportul de evaluare. Experienta
internationala, sugereaza, ca pentru a elimina incertitudinile in procesul de evaluare, este necesara
actualizarea permanenta si imbunatatirea legislaiei in vigoare, dar si crearea unor baze de date
veridice cu tranzactii reale, atat de utile pentru evaluatori. La fel sunt enumerate dificultatile cu care
se confrunta evaluatorii si descrie cum pot fi solutionate acestea.

Cuvinte-cheie: credibilitatea valorii, ipoteze, proces de evaluare, pret de tranzactionare, risc,
rationament profesional al evaluatorului
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1. Introducere

Incertitudinea si riscul, sunt parti integrante al procesului de evaluare, fiindca evaluatorul nu
poate sa aprecieze cu exactitate toti factorii de influenta curenta si viitoare asupra valorii bunului
imobil. Incertitudinea poate fi definita ca o situatie in care informatiile utilizate in procesul evaluarii
sunt incomplete sau nesigure pentru obtinerea unor rezultate ale evaluarii credibile. In comparatie cu
incertitudinea, riscul presupune probabilitati cunoscute, probabilitati ca rezultatele evaluarii sa nu fie
conforme realitatii pietii [1]. Fiindca evaluarea consta intr-0 evaluare a unui pret ipotetic sau celui
mai probabil pret (valoarea de piatd), in rezultatul unui schimb ipotetic pe o piatd liberda si
concurentiala, a unui bun imobil, care s-ar putea obtine la 0 anumita data, avind la baza anumite
ipoteze, aceasta implica bineinteles si un grad de incertitudine [2]. Ipotezele presupun fapte care sunt
diferite de faptele reale valabile la data evaluarii, Sau care nu ar fi intreprinse intr-0 tranzactie concreta
de un participant pe piata imobiliara [3].

Un grad inalt de incertitudine in procesul evaluarii imobilelor, deseori poate fi cauzat de lipsa
datelor conforme si veridice utilizate in calcule, lucru care mai apoi se intensifica mai ales la etapa
deciderii rezultatului final al evaluarii. Aceasta provocare este una permanentd pentru evaluatori.
Valoarea bunului imobil, este subiectiva, nu definitiva. Ea nu garanteaza 0 tranzactie, ci doar
defineste parametrii in care 0 negociere poate fi tinuta.

Evaluarea deseori este considerata la limita dintre arta si stiinta, ceea ce necesita 0 temeinica
educatie universitara, dar si un ,,bun simt” al pietei. Cind spunem arta, aceasta se refera la tehnicile
folosite pentru a determina valoarea, nu la conceptul de baza in sine. Dupa ce defineste misiunea
evaluarii, inspecteaza proprietatea, elaboreaza raportul si-si convinge clientul cu privire la concluziile
la care a ajuns, evaluatorul poate fi sigur de un singur lucru: ca a ,,gresit”, de fapt, aceasta este senzatia
evaluatorului la final de process. Aceasta se intampla, deoarece intr-0 adevarata piata functionala, nu
va exista niciodata un raspuns corect, vor exista doar cumparatori si vanzatori CU perceptii proprii si
abilitati diferite in materie de negociere, pentru a determina pretul final. Evaluatorul defineste doar
,punctul de plecare”.

Lipsa certitudinii in acest domeniu, poate fi definita ca fiind o situatie in care detii informatii
insuficiente, nesigure, in care este imposibil de a descrie situatia reald, o valoare viitoare, sau existenta
a mai multor rezultate posibile ale evaluarii. Incertitudinea poate fi o situatie care are probabilitati
necunoscute. Incertitudinea poate fi resimtita si atunci cind evaluatorul nu este sigur in rezultatul
evaluarii. Atunci cind a colectat si verificat datele si informatiile corespunzatoare, evaluatorul trebuie
sa 1si utilizeze experienta, cunostintele si competenta, utilizind oricare dintre metodele de evaluare,
pentru a determina valoarea. Combinatia dintre informatii si date, logica uneori subiectiva a
evaluatorului si analiza stiintifica, folosite cu scopul de a estima valoarea unui activ, la fel sunt insotite
de incertitudine.

2. Ce este evaluarea?

Evaluarea reprezinta 0 apreciere si nu presupune un calcul exact al unei valori, obtinuta prin
aplicarea unei formule matematice. La baza activitatii de evaluare a bunurilor imobile, sta permanent,
aplicarea rationamentului profesional al evaluatorului. Cu toate acestea, evaluarea intotdeauna va fi
afectata de incertitudini [3].

Evaluarea proprietatilor imobiliare, presupune orice activitate de evaluare, la o data concreta,
tinindu-se cont de factorii sociali, fizici, economici si de alta natura, care influenteaza asupra valorii
si care are ca obiect al evaluarii, 0 proprietate imobiliara sau una din componentele acesteia, terenul
ori constructia. Este evaluarea arta, stiinta sau mestesug? Cel mai frecvent, evaluarea este considerata
arta si reprezinta rationamentul profesional al evaluatorului. Exista insa, 0 noua definire a evaluarii —
evaluarea fiind un mestesug (abilitate, iscusintd, pricepere, talent, indemanare). Explicatia este
urmatoarea, mestesugul, este o abilitate dobandita prin exersare. Deci, cu cat exersezi mai mult, cu
atat rezultatele sunt mai corecte [4]. Pentru a exprima opinia privind valoarea unui bun, Joslin afirma
ca ,.fiecare evaluator trebuie sa solutioneze problema de evaluare si sa ofere clientului ceea ce crede
ca reprezinta cel mai bun pret estimat.” [5].

Totodata se atesta, ca evaluarea nu constituie numai arta, ci si stiinta. Opinia privind valoarea,
expusa de evaluator, ar trebui sa fie bazata pe analiza stiintifica a datelor si informatiilor relevante,
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lar valoarea finala, fiind apreciata prin utilizarea abordarilor de evaluare considerate adecvate si a
rationamentului profesional al evaluatorului.

Pentru majoritatea evaluatorilor, evaluarea nu reprezinta doar arta, nici stiinta, ci este 0 analiza
profunda in baza unor criterii si a situatiei pietii la 0 anumita data — factorii de influenta interni si cei
externi asupra valorii. Conform opiniei autorului Thorne ,,evaluarile constau in estimarea preturilor,
care ar putea fi obtinute la 0 anumita data si in cadrul unui anumit scenariu” [6]. Joslin, afirma ca
»evaluarea este un instantaneu in timp. Evaluarea consta intr-0 estimare a pretului de piata la un
moment dat”. Atita timp cit evaluarea nu este nici arta, nici stiintd sau mestesug si este legata de date,
metode si rationament, informatii, factori, chiar daca evaluarea este o apreciere prin natura ei,
incertitudinea este inevitabild, reiesind din multitudinea de date utilizate in procesul de evaluare, fie
prin reconcilierea rezultatelor evaluarii [5].

In rezultatul publicarii in anul 1994 a Raportului “Mallinson”, de citre Royal Institution of
Chartered Surveyors (RICS), exprimarea, identificarea si revizuirea incertitudinilor in evaluare, a
devenit un subiect destul de discutabil si complex din domeniul evaluarii. Raportul “Mallinson”
sublinia, ca incertitudinea este presenta in orice evaluare si ca marimea unei singure cifre valorice,
reprezinta aprecierea unui evaluator, cu privire la pretul probabil de tranzactionare a unei anumite
proprietati pe piata, altfel spus, este opinia unui expert [7]. Astfel, una dintre recomandarile incluse
in Raportul “Mallinson”, a fost ideia de a se elabora standarde si metode profesionale comune, pentru
a se cuantifica si identifica incertitudinea evaluarii. Acest subiect a fost dezvoltat mai multi ani sub
influenta crizei financiare globale din anii 2008-2009 si, recent, al pandemiei globale produsa de
coronavirus. Tema este in prezent actuala si joaca un rol important in activitatea evaluarii. Practicienii
profesionisti considera, ca evaluarea trebuie sa tina cont atit de nevoile clientului cit si de importanta
aspectului comunicarii nu numai a valorii, ci si a factorilor care determina valoarea bunurilor [5].

De ce se pune accent tot mai mare pe preocupdrile privind incertitudinile in evaluari?
Problema tine de ,,produsul” final al evaluatorilor. In comparatie cu alti producitori, care pot fabrica
produse de buna calitate pentru a obtine venit si acumula un fond de rezerva, produsul muncii
evaluatorilor sunt rapoartele de evaluare “hartie si idei”, adica proprietate intelectualda. Dupa ce
evaluarea a primit semnatura evaluatorului, clientii pot avea incredere in evaluare, in baza unor
ipoteze rationale, a unor date veridice si proceduri clare. Care este insa cerinta, care convinge
evaluatorul sa fie de acord sa semneze raportul de evaluare? Cerinta este oferita de momentul in care
evaluatorul este ,,confortabil” cu marimea valorii pe care a determinat-o prin evaluare. Astfel,
Watkins J (2001) a sustinut ¢4, ,,se spune ca evaluarea este o chestiune de rationament profesional,
opinie si intuitie...” [8].

Atunci cind incertitudinile nu sunt explicate de catre evaluator si acestea se regasesc in
evaluare, obiectivitatea valorii este pusa sub semnul intrebarii. Acest fapt, poate pune la indoiala
corectitudinea aprecierii valorii si reputatia evaluatorului implicat. In procesul de evaluare, deseori
ne confruntam cu riscuri si incertitudine, anume din cauza ca evaluatorul nu poate sa identifice si sa
estimeze cu exactitate toti factorii de influentd curenta si viitoare asupra valorii bunului. Oricum,
evaluatorii sunt cointeresati sa caute modalitati de masurare a incertitudinilor in evaluare, deoarece
atita timp cit incertitudinile vor putea fi apreciate si masurate, acestea se vor transforma in riscuri
corectabile. In caz opus, incertitudinile evaluarii vor cauza incertitudinea valorii [9].

In absenta unei metode perfecte de evaluare, nu exista un adevir absolut in evaluare. Rolul
judecatii evaluatorului in aprecierea factorilor socio-economici este atat de mare, incat nu intotdeuna
pot fi luati in consideratie absolut toti factorii de influenta atit interni cit si externi. Evaluarea poate
fi numita o operatiune tehnica, destul de delicata, datorita multiplicitatii factorilor care pot fi luati in
calcul. Valoarea unui bun, este mai schimbatoare si multipla cu cat diversele elemente, nu au aceiasi
importantda pentru toti participantii pietii, ceea ce este esential pentru unii, poate parea accesoriu
pentru altii. Extraordinara complexitate a problemei evaluarii unei proprietati tine, mai intii de toate,
de complexitatea definirii conceptelor, ce numim valoare, ce tip de valoare apreciem, chiar si modul
de stabilire a principiilor evaluarii, necesare de luat in calcul, pentru a efectua o evaluare buna.
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3. Evaluarea - rationament, independentd, obiectivitate si competenta

Aplicarea principiilor de evaluare din standardele de evaluare, in cazurile concrete, va solicita
punerea in actiune a rationamentului evaluatorului. Rationamentul este necesar sa fie aplicat in mod
obiectiv si nu trebuie sa fie utilizat pentru a majora sau minimiza rezultatul evaluarii. Rationamentul
va fi realizat tinind cont de scopul evaluarii, tipul valorii si oricare alte ipoteze specifice valorii.
Procesul evaluarii, impune evaluatorului aplicarea unor rationamente echitabile privind increderea
care trebuie oferita diferitelor date reale sau unor scenarii, utilizate pentru a obtine o concluzie privind
valoarea.

Pentru ca evaluarea sa fie credibila, este important ca rationamentul sa fie aplicat intr-o
maniera in care Se promoveaza transparenta si minimalizeaza influenta factorilor subiectivi, care pot
influenta procesul. Unele tari, au legi si reglementari care permit numai anumitor evaluatori sa
aprecieze anumite categorii de active, in anumite scopuri. Totodata, 0 parte din institutiile
profesionale, care presteaza servicii de evaluare, au coduri etice, care solicita identificarea si
dezvoltarea potentialelor conflicte de interese [2].

Standardele de evaluare au drept scop de a stabili principii si definitii recunoscute la nivel
international pentru realizarea si oferirea rezultatelor evaluarilor. Acestea, nu tin de relatiile dintre
beneficiarii serviciilor de evaluare si evaluatori, ci la codul deontologic si etic al evaluatorilor.
Totodata, in acest sens se pot implica si organizatiile profesionale ale evaluatorilor, care au un rol de
reglementare pentru acestia.

Daca in conformitate cu scopul evaluarii, evaluatorul trebuie sa aiba un anumit statut sau sa
se informeze statutul acestuia, cerintele trebuie sa fie indicate intr-un standard corespunzitor.

Fiindca evaluarea presupune exercitarea abilitatii si rationamentului professional al
evaluatorului, este esential ca evaluarile sa fie efectuate de catre un evaluator sau de o firma care
detine abilitatile tehnice adecvate, experienta si cunostintele necesare despre subiectul evaluarii,
despre segmentul de piata pe care acesta se comercializeaza si despre scopul si destinatia evaluarii.
In cazul evaluarilor bunurilor imobile complexe sau a unui numar mare de bunuri, este permis
evaluatorilor sa solicite consultari din partea specialistilor, in anumite situatii ale angajamentului sau
integral, bineinteles ca acest lucru sa fie evidentiat in misiunea de evaluare.

4. Tipurile de incertitudini in evaluare

Incertitudinile in evaluare, sunt catalogate in doua mari grupe:

+ Incertitudinea interna din procesul de evaluare si care poate fi masurata;
+ Incertitudinea externa din cadrul procesului de evaluare, nu poate fi masurabila [2].

Incertitudinea interna, poate fi masurata si consta in:

e alegerea corecta a abordarilor si metodelor de evaluare;

e disponibilitatea si veridicitatea datelor initiale utilizate in calcule .

in lipsa acestora, este dificil de a aprecia valoarea in mod credibil, exista posibilitatea ca
valoarea estimata sa difere de pretul care ar putea fi obtinut prin transferul activului subiect la data
evaluarii, in aceleasi conditii si pe aceeasi piatd. Ori de cate ori existd 0 tranzactie cu un obiect
comparabil, aceasta reflecta perceptiile comune ale participantilor de pe piata cu privire la valoare.
Daca evaluatorul afirma ca valoarea de piata este incerta deoarece nu se cunosc informatii veridice
privind valoarea obiectelor comparabile, precum si consecintele unui eveniment din viitor, acesta
ignora pur si simplu perceptiile comune ale participantilor la piata. O situatie comparabila este totusi
0 comparabila.

Incertitudinea externa este cauzata de fenomene externe, precum perturbarea pietei. Piata este
mediul in care se tranzactioneaza bunurile si serviciile, intre potentiali cumparatori si vanzatori, prin
intermediul pretului. Notiunea de piata presupune, ca bunurile si serviciile se pot comercializa fara
restrictiile dintre cumpdratori si vanzatori. Atit vinzatorul cit si cumparatorul, va reactiona la
nivelurile dintre cerere si oferta precum si la alti factori de formare a pretului, desigur si la propria
intelegere a utilitatii bunurilor si serviciilor, la nevoile si dorintele proprii [2].

Estimarea celui mai probabil pret, care ar putea fi achitat pentru un bun, este importanta pentru
intelegerea marimii pietei, pe care acel bun s-ar comercializa. Pretul de vinzare al bunului, va depinde
de numarul cumparatorilor si al vanzatorilor existent pe acest segment de piata, la data evaluarii.
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Piata este perturbata de evenimente curente sau foarte recente care pot conduce la:
e Modificarea rapida a preturilor;

e Lipsa de lichiditate din cauza absentei dorintei de a cumpara/vinde;

e Tranzactii inexistente, oferta insuficienta sau rezervele partilor la tranzactie.

Evenimente precum pandemia globala COVID-19, criza financiara din 2008, tulburari/crize
politice locale, pot influenta direct situatia pe piata imobiliara. ESte necesara 0 atentie sporita pentru
a se identifica daca este 0 practica normala sau este un eveniment unicat.

Informatiile de care au nevoie evaluatorii sunt datele privind analiza generala a pietii
imobiliare si a segmentelor concrete de piata, informatii despre bunul imobil supus evaluarii si date
despre obiectele comparabile. Informatiile despre segmentul de piata sunt colectate la nivel de
regiune, vecinatate, oras si chiar la nivel national si international, in functie de tipul obiectului
evaluarii. Informatiile si datele sunt cele despre tendintele sociale, economice, reglementarile si
restrictiile statului si conditiile de mediu ambiant, care influenteaza valoarea obiectului evaluarii pe
segmentul de piata pe care acesta concureaza. Informatiile si datele colectate, la fel reprezinta o baza
buna pentru analiza celei mai bune utilizari, explicarea rezultatelor si stabilirea concluziei, opiniei
asupra valorii.

In absenta datelor de pe piata, evaluatorul nu are capacitatea de a masura influenta pietii
asupra nivelului preturilor. Pentru ca procesul evaluarii sa fie unul transparent, avem nevoie de date
Cu tranzactii concrete. Un mare avantaj pentru evaluare sunt tarile si localitatile cu piete dezvoltate.

Aceasta presupune:

Existenta unei piete active, respectiv date si infomatii;

Volum mare de tranzactii si frecventa semnificativa,

Inregistrarile tranzactiilor si informatiile din piata sunt deschise si transparente;

Se pot obtine cu usurinta inregistrari cadastrale actualizate si informatii despre
proprietatea imobiliara;

Evaluatorii sunt bine pregatiti si Cu experienta;

Exista un set comprehensiv de standarde de raportare a evaludrii care reglementeaza
utilizarea metodelor de evaluare;

Societatea si autoritatile accepta rapoartele de evaluare intocmite pe baza celor mai
adecvate metode de evaluare.

In cazul unor piete subdezoltate, care complica evident procesul evaluarii, avem:
Transparenta a pietei care este limitata din cauza diversilor factori, taxe, impozite;
Evaluatorii se bazeaza in mare parte pe preturile ofertei si nu exista infomatii cu privire la
preturile reale cu care au fost realizate tranzactiile;

Credibilitate scazuta a preturilor ofertei;

Nu exista baze de date create la nivel de stat (exemplu RM);

Frecvent se intalnesc erori in informatiile cadastrale, ceia ce la fel cauzeaza aparaitia
riscurilor si incertitudinii in evaluare;

Nivelul de educatie in domeniul evaluarii bunurilor este comparativ mai redus.

Exista totusi relatii de legatura si conditionare reciproca, de corelare intre aceste forme de
incertitudine, relatii care trebuie sa fie luate in consideratie cu atentie sporita in cadrul procesului de
evaluare.

La fel, se impun masuri de precautie privind minimizarea incertitudinii si corectia riscurilor,
asigurand astfel lipsa erorilor in evaluare. Diferite ghiduri profesionale sugereaza moduri de abordare
a incertitudinii in evaluare, prin transparentizarea procesului evaluarii si informarea clientului cu
privire la incertitudine. La fel fiind necesara si revizuirea evaludrii pana cand sunt suficiente
informatii disponibile [3].

Profesionalismul in evaluare se construieste pe increderea in valori, pe credibilitatea
evaluatorilor in rezultatele muncii lor. Erorile in evaluare, cauzate de evenimente inopinate, ar putea
pune in pericol reputatia practicii de evaluare, cum a fost cazul crizei financiare din anii 2008-20009.
O astfel de situatie 1i determina pe evaluatori sa se gandeasca la cum sa evite eroarea in evaluare.

YV VYV VVVY

VvV VYVV VY
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Indiferent la ce nivel profeseaza evaluatorii, si oricit de multe proceduri ar exista de a verifica
aparitia erorilor sau lipsa unor explicatii, necesare in rapoartele de evaluare, uneori sesizarile din
partea clientilor, nu pot fi evitate. Pentru ca sunt la indemina unor beneficiari ai serviciilor de evaluare
sau a unor utilizatori ai rapoartelor de evaluare care, la un moment dat in viitor, se vor considera pe
nedrept tratati, fie justificat sau nu.

5. Concluzii

Cu cit incertitudinea este mai mare referitor la datele initiale utilizate in evaluare, cu atit vom
avea o incertitudine mai mare in rezultatul evaluarii. Gradul de incertitudine va varia si in functie de
nivelul activitatii pietei, Cu cat 0 piatd este mai activa, cu atat mai multd incredere va fi acordata
informatiilor colectate de pe piatd. Actuala ramine a fi modalitatea prin care certitudinea evaluarii
poate fi moderata si transmisa destinatarilor rapoartelor de evaluare. Una dintre solutii pentru a atenua
incertitudinea in evaluarea, ar fi utilizarea modelelor de evaluare, conectate la baze de date care contin
date veridice despre tranzactiile imobiliare concrete.

in prezent, situatiile in care riscul, incertitudinea si probabilitatea sunt evidente in cazurile
concrete de evaluare, evaluatorul trebuie sa faca fata in permanenta unor situatii schimbatoare si care,
in final, constituie activitatea sa zilnica. Sursa incertitudinii deseori este cauzata de lipsa datelor
conforme si veridice utilizate in procesul de evaluare. La fel, lipsa standardelor nationale de evaluare
functionale, care sa reflecte cea mai buna practica europeana si internationald, adaptate la conditiile
nationale, gindirea unor mecanisme de protectic a evaluatorului de pretentiile beneficiarului,
asigurarea profesionala a responsabilitatii evaluatorului. Credibilitatea valorii se bazeaza pe
increderea clientului in valoare, pe competentele, cunostintele si experienta evaluatorului.
Imbunatatirea transparentei si eficientei procesului de evaluare a proprietitilor imobiliare, pot
minimiza riscurile si incertitudinea in evaluare. Este necesara actualizarea, imbunatatirea si
inlaturarea unor incertitudini la aplicarea abordarilor de evaluare. Chiar daca, se cunoaste faptul, ca
existd permanent 0 marja de eroare, prin comportamentul sau profesional, evaluatorul oricum are
obligatia de a-i oferi clientului sau o evaluare bine intemeiata si fara erori [5]. Experienta
internationala, sugereaza, ca pentru a elimina incertitudinile in procesul de evaluare, este necesara
actualizarea permanentd si imbunatatirea legislaiei in vigoare, dar si crearea unor baze de date
veridice, atat de utile pentru evaluatori.

Recunostinte: Articolul a fost realizat in cadrul proiectului de cercetare nr. 020408 - Cercetari privind

Asigurarea Dezvoltarii Durabile si Cresterii Competitivitatii Republicii Moldova in Context
European
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“Victor Slavescu” Centre for Financial and Monetary Research, Romanian Academy, Romania

Abstract. Twin deficits are a chronic problem of the Romanian economy, which has worsened in
recent years amid global crises. Even if some of the existing global economic conditions have
improved (we refer in particular to the decline in commaodity, oil, natural gas and energy prices and
the sustained economic growth in the US and globally), Romania will have a current account deficit
in the coming years, which will gradually decline. In order to reduce these shortcomings, the
government needs to take a package of measures including budgetary policies (increasing budget
revenues by increasing collection, reducing budget expenditures by making the budgetary apparatus
more efficient and reducing its expenditures, directing expenditures towards infrastructure
investments that attract as much foreign direct investment as possible, or investments that tap the
country's untapped potential in certain areas, monetary policies, foreign exchange policies whereby a
certain exchange rate of the leu can encourage exports and decrease imports, and even tariff barriers
for products imported from outside the European Union. This paper aims at analyzing the current
account deficit, the budget deficit and other relevant macroeconomic indicators in the countries of
the European Union in order to have a picture of the imbalances of the Romanian economy in
comparison with the economies of other European countries.

Keywords: budget deficit, current account, external deficit
JEL Code: E60, H60.

Abstract. Deficitele gemene reprezintd 0 problema cronica a economiei romanesti, care s-a agravat
in ultimii ani pe fondul crizelor globale. Chiar daca unele dintre conditiile economice existente la
nivel mondial s-au imbunatatit, (ne referim in special la scaderea pretului materiilor prime, petrolului,
gazelor naturale si energiei si la cresterea economica sustinuta in SUA dar si la nivel global), Roméania
va avea un deficit de cont curent in urmatorii ani, care va scadea treptat. Pentru reducerea acestor
deficiente este necesar ca guvernul sa ia un pachet de masuri care sa includa politici bugetare
(cresterea veniturilor bugetare prin cresterea colectarii, reducerea cheltuielilor bugetare, prin
eficientizarea aparatului bugetar si reducerea cheltuielilor acestuia, orientarea cheltuielilor catre
investitii in infrastructura care sa atraga investitii straine directe cat mai mari, sau investitii prin care
se atinge potentialul neexploatat al tarii in anumite domenii, politici monetare, politici valutare prin
care un anumit cursul de schimb al leului poate incuraja exporturile si scadea importurile, si chiar
barierele tarifare pentru produsele importate din afara Uniunii Europene. Lucrarea de fata isi propune
sa analizeze deficitul de cont curent, deficitul bugetar si alti indicatori macroeconomici relevanti in
tarile Uniunii Europene pentru a avea o imagine a dezechilibrelor economiei romanesti in comparatie
cu economiile altor tari europene.

Cuvinte-cheie: deficit bugetar, cont curent, deficit extern

Lucrarea isi propune sa incadreze Romania intr-un tablou mai amplu al tarilor din Uniunea
Europeana in ceea ce priveste evolutia produsului intern brut, soldul bugetului de stat, datoria publica,
costul datoriei publice si inflatia. Deficitul bugetar depinde de evolutia produsului intern brut, de
aceea nivelul PIB-ului si evolutia acestuia sunt esentiale pentru a putea evalua corect soldul contului
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curent si evolutia acestuia. Deficitele bugetare se transfera partial catre deficitul de cont curent.
Datoria publica externa este direct corelata cu contul curent intrucat alaturi de investitiile straine
directe sunt principalele surse de acoperire a deficitului, si, prin dobanzile platite, contribuie la
cresterea deficitului extern. in plus, dobanzile la care statul se imprumuta vor greva bugetul de stat
pana la rambursarea imprumuturilor. Inflatia interna si cea externa influenteaza productia bunurilor
interne, dar si cererea de exporturi si importuri, precum si nivelurile dobanzilor practicate pe piata
interna cat si pe cea externd. Pentru aceasta am folosit date oficiale Comisiei Europene existente pe
site-ul Eurostat.

PI1B-ul la nivelul tarilor Uniuniii Europene.

In intervalul de 2014-2019, Uniunea Europeani a avut o crestere economici cu 0 medie de
2,2% pe an, in timp ce Zona euro a avut o rata de crestere de 2% pe an, economiile din afara zonei
euro avand o crestere mai rapida, deoarece zona euro cuprinde economiile cele mai dezvoltate din
UE cu un ritm de crestere ceva mai mic. in momentul declansarii pandemiei de Covid la nivelul
Uniunii europene s-a inregitrat un recul de 5,6%, iar in zona euro acesta diminuare a activitatii
economice a fost mai mare (-6,1%). Cele mai afectate economii europene in anul 2020 au fost cele
care aveau dezvoltate un puternic sector al serviciilor, in special cele cu un turism dezvoltat. Toate
tarile din Uniunea Europeana au avut o scadere a PIB-ului in anul 2020. Anul 2021 a fost un an de
revenire a activitatilor economice, cele mai multe tari reusind sa recupereze scaderea din anul
anterior, toate avand 0 crestere economica pozitiva, la nivelul Uniuni Europene cresterea PIB-ului a
fost de 6%, iar la nivelul zonei euro de numai 5,9%, tarile din afara zonei euro reusind 0 performanta
economica mai buna. Si anul 2022 a fost un an de crestere economica sustinuta si tarile care au fost
cel mai afectate de pandemie au depasit valorile PIB-ului de dinaintea anului 2020 (Franta, Grecia,
Italia, Spania). Pentru ca declinul economic al Romaniei nu a fost foarte mare in anul 2020 pe fondul
pandemiei, cresterea din anul 2021, care a fost mai degraba o revenire a economiei catre valorile din
anii anteriori nu a fost la fel de mare ca in tarile mai puternic afectate. Totusi in anul 2022 cresterea
PIB-ului Romaniei a fost mai mare decat media la nivel european (atat UE cat si Zona Euro)
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Figura 1. Cresterea PIB in tarile UE, 2021-2022, (an/an)
Sursa: Eurostat

Rata anuala a inflatiei in tarile UE.

Rata medie a inflatiei pentru Uniunea Europeana si pentru zona euro a fost cuprinsa intre 0,1%
si 1,8% in perioada 2014-2019, o inflatie mica tinuta sub control. In anul 2020 datoriti scaderii bruste
a cererii de bunuri si servicii, rata inflatieia inregistrat valori mai mici ca anul anterior in aproape
toate tarile UE, iar in cateva tari se inregistreaza 0 scaderea inflatiei pana la valori negative (deflatie).
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In anul 2021 datorita razboiului din Ucraina si sanctiunilor impuse Rusiei, preturile la gaz natural,
energie, alimente, materii prime incep sa creasca progresiv la nivel mondial, si implicit in tarile
europene. Anul 2022 aduce valori extrem de mari ale inflatiei la nivel mondial si implicit la nivelul
Uniunii Europene si a tarilor UE, 12 dintre acestea avand o rata a inflatiei de doua cifre cu maxime
in tarile baltice dar si in celelalte tari din estul Europei.

Majorarea preturilor la nivelul UE, principalul partener comercial al Romaniei explica partial
cresterea valorii importurilor romanesti. Daca in anul 2021 rata inflatiei in Romania este aproximativ
egala cu media la nivel european fiind mai mare doar cu un punct procentual, in anul 2022 rata
inflatiei in Romania accelerecaza mai mult decat media atat la nivelul UE cat si a Zonei Euro diferenta
ajungand la aproximativ trei puncte procentuale.
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Figura 2. Rata inflatiei in tarile UE, 2021-2022
Sursa: Eurostat

Venituri si cheltuieli publice totale in UE si Zona Euro.

In termeni absoluti, in perioada 2012-2018 in UE si in zona euro, cheltuielile totale ale
administratiilor publice au crescut intr-un ritm mai lent decat veniturile totale ale administratiilor
publice, ceea ce a condus la scaderea deficitelor. Aceasta tendinta s-a oprit in 2019, cand cheltuielile
au crescut mai rapid decat veniturile atat in UE, cat si in zona euro, rezultand 0 crestere a deficitului.
In 2020, veniturile totale au sciazut cu 3,7% in UE si 4,1% in zona euro, in timp ce cheltuielile totale
au crescut cu 9,0% in UE si cu 8,9% in zona euro. In 2020, scaderea veniturilor totale guvernamentale
s-a datorat atat efectelor stabilizatoare automate ale veniturilor fiscale, cat si din cauza masurilor
active de reducere a impozitelor pentru a atenua declinul economic cauzat de masurile adoptate de
autoritati pentru a impiedica raspandirea COVID-19. In 2021, veniturile guvernamentale au crescut
cu 9,9% la nivelul UE si 9,7% la nivelul zonei euro, in timp ce cheltuielile au crescut cu 5,6% la
nivelul UE si 5,8% la nivelul zonei euro, reducand decalajul dintre cei doi indicatori, si implicit
contribuind la diminuarea defictelor bugetare. Aceasta reducere a decalajului a continuat in 2022,
cand veniturile guvernamentale au crescut cu 7,9% la nivelul UE si zona euro, in timp ce cheltuielile
au crescut cu 5,0% la nivelul UE si cu 4,6% la nivelul zonei euro.
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Figura 3. Venituri si cheltuieli publice totale UE si Zona Euro, 2012-2022
Sursa: Eurostat

Venituri si cheltuieli guvernamentale in tarile UE.

In 2022, statele membre ale UE cu cele mai ridicate niveluri de cheltuieli si venituri
guvernamentale ca pondere din PIB au fost Franta, Finlanda, Italia, Grecia, Austria si Belgia. Sapte
state membre ale UE intre care si Romania, au avut rate ale veniturilor si cheltuielilor guvernamentale
raportate la PIB relativ scazute (mai putin de 40% din PIB). Cum in mod ideal cheltuielile bugetare
sunt egale cu veniturile bugetare, tarile care au venituri bugetare mari au si cheltuili bugetare mari
raportate la PIB, iar la tarile la care se inregistreaza venituri bugetare mici implicit si cheltuielile
bugetare raportate la PIB sunt proportionale cu veniturile (deci sunt mici). Cu cat o tara are o
economie mai dezvoltata cu atat nivelul de impozitare poate fi mai ridicat, pentru tarile mai putin
dezvoltate economic o impozitare crescuta poate avea ca rezultat diminuarea activitatilor economice.
Asa cum se remarca din figura 4. Romania are un grad mic al veniturilor bugetare raporat la PIB
comparativ cu celelalte tari din Uniunea Europeana, (36% din PIB fata de 46% din PIB media UE)
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Figura 41. Venituri si cheltuieli guvernamentale in tarile UE, (% in PIB), 2022
Sursa: Eurostat
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Soldul bugetar in tarile UE

Fata de nivelul prepandemic 2019, cand doar 8 state aveau deficite bugetare, relativ mici
raportate la PIB (intre 0% si 4,3%), in anul 2020, 27 din cele 28 de state ale Uniunii Europene au
deficite bugetare, multe cu valori ridicate cuprinse intre 6% si 10% din PIB (inclusiv Romania cu -
9,3%). In anii urmatori se reuseste 0 imbunititire progresiva a acestui indicator.

Masurile de cheltuieli pentru limitarea raspandirii pandemiei de COVID-19 au avut un impact
economic si social puternic, resimtit in scaderea PIB-ului nominal intre 2019 si 2020, precum si in
deterioararea accentuata a deficitului bugetar si a datoriei publice in 2020.

La nivelul anului 2022 se remarca faptul ca majoritatea statelor Uniunii Europene au deficit
bugetar (22 de state membre) si implicit la nivelul UE si al zonei euro pe ansamblu se inregistreaza
deficit. Cele mai mari deficite au fost inregistrate in Italia (-8,0%), Romania (-6,3%), si Ungaria
(-6,2%). Douasprezece state membre au avut deficite mai mari de 3% din PIB, limita impusa de
criteriul de la Maastricht privind deficitul bugetar, in general cele mai mari fiind in noile state
membre, dar au existat si dintre vechile state membre economii cu deficite bugetare mari. Cinci state
membre au raportat excedent, cele mai mari fiind inregistrate in Danemarca (+3,3%), Cipru (+2,4%)
si Irlanda (+1,7%).

Deficitul bugetar al Romaniei este al doilea cel mai mare dupa cel al Italiei si pentru anul 2021
si pentru anul 2022.
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Figura 5. Soldul bugetar in tarile UE, in 2021 si 2022 (% in PIB)
Sursa: Eurostat

Soldul bugetar si soldul contului curent in tarile UE

Nivelul ridicat al deficitului bugetar in Romania explica, intr-0 oarecare masura, deficitul de
cont curent, conform ecuatiei deficitelor gemene.

Din graficul de mai jos observam ca exista 0 interdependeta intre deficitul bugetar si deficitul
de cont curent in majoritatea tarilor UE. Ca o0 regula generala putem spune ca tarile cu excedent
bugetar inregistreaza excedent de cont curent (Danemarca, Irlanda, Suedia), iar tarile cu deficit
bugetar inregistreaza si deficit de cont curent (Letonia, Malta Ungaria, Romania). Deficitul de cont
curent al Romaniei este intre cele mai mari din Uniunea Europeana alaturi de cel al Ciprului, al
Greciei si al Ungariei. Dar si deficitul bugetar al Romaniei este intre cele mai mari din Uniunea
Europeana alaturi de cel al Italiei, Ungariei si al Maltei.
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Figura 6. Soldul bugetar si soldul contului curent in tarile UE, 2022, (% in P1B)
Sursa: Eurostat

Datoria guvernamentala in tarile Uniunii Europene.

Urmand trendul deficitului bugetar, datoria guvernamentala creste puternic atat pe ansamblul
Uniunii Europene cat si in majoritatea statelor componente, in anul 2020, atat datorita imprumuturilor
nou contractate cat si diminuarii produsului intern brut, dar in urmatorii doi ani datoria
guvernamentalda scade exceptie facand doar Romania, Luxemburg si Malta. Nivelul datoriei
guvernamentale raportate la PIB a Romaniei in anul 2022 este mai mare cu peste 12 p.p fata de nivelul
prepandemic si cu 0,4 p.p. fata de 2020 (anul pandemiei), desi tara noastra a reusit 0 buna recuperare
economica in anul 2021 si 0 crestere cu un ritm printre cele mai mari la nivelul anului 2022. Motivul
se gaseste chiar in deficitul soldului bugetar care a impus contractarea de noi imprumuturi.

In UE (media UE), ponderea datoriei publice in PIB a scizut de la 87,4% la sfarsitul lui 2021
la 83,5% la sfarsitul lui 2022, in timp ce in zona euro a scazut de la 94,8% la 91,0 % (a se vedea
figura 7.).

Statele Uniunii europene prin Pactului de stabilitate si crestere s-au angajat sa isi mentina
deficitele bugetare si datoria publica sub anumite limite: deficitul bugetar al unui stat membru nu
poate depasi 3% din produsul intern brut (PIB), in timp ce datoria acestuia nu trebuie sa depaseasca
60% din PIB. Daca un stat membru nu respecta aceste limite, pentru a determina statul in cauza sa ia
masurile pentru a remedia situatia se declanseaza procedura de deficit excesiv, existand posibilitatea
aplicarii unor sanctiuni. Aceste limite ale deficitului si ale datoriei sunt de asemenea, criterii pentru
aderarea la moneda euro, obiectiv pe care il urmareste si Romania.

La sfarsitul anului 2022, 14 tari aveau rate dintre datoria publica bruta si PIB sub criteriul de
convergentd, cele mai scazute au fost inregistrate in Estonia (18,5%), Bulgaria (22,6%), si Luxemburg
(24,7%). Treisprezece state membre aveau rate ale datoriei publice mai mari de 60% din PIB, cele
mai mari fiind inregistrate in Grecia (172,6%), Italia (141,7%), si Portugalia (112,4%).

La nivelul UE si al zonei euro, scaderile raportului datoriei in PIB in 2022 se datoreaza
majorarii PIB care depaseste cresterile datoriei publice in termeni absoluti. Datoria a crescut cand
guvernele au fost nevoite sa se imprumute pentru finantarea deficitelor.

Chiar daca datoria guvernamentala a Romaniei nu este mare comparata cu media europeana,
problema este deficitul bugetar este sustinut cu imprumuturi atat de pe piata interna cat si de pe cea

externd, se afla intr-0 dinamica ascendenta, urmand ca in anii urmatori sa depaseasca pragul de 50%
din PIB.
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Figura 7. Datoria guvernamentala 2021 si 2022, (% din PIB)
Sursa: Eurostat

Costul mediu al datoriei publice pentru tarile Uniunii Europene.

Pentru anul 2022 costul mediu aparent al datoriei publice centrale (dobanda acumulata
platibila in perioada ca procent din datoria medie restanta) arata diferentele trecute si prezente intre
tari in ceea ce priveste conditiile de acces pe pietele financiare. Costul mediu al datoriei brute a
guvernului central in 2022 a variat de la valorile minime de 0,6% in Finlanda si Estonia, si 0,8% in
Luxemburg la maximele de 4,0 % in Ungaria, 3,2 % in Romania si Italia si 3,1% in Polonia. Este de
remarcat faptul ca la valorile minime Estonia si Luxemburg au datorii guvernamentale foarte mici,
dar Finlanda are o datorie ridicata, in timp ce la tarile cu costuri ridicate, Italia si Ungaria au datorii
guvernamentale mari (in special Italia) in timp ce Romania si Polonia au datorii guvernamentale care
se apropie de valoare de 50% din PIB. Fata de anul anterior Romania are o crestere foarte mica a
costului imprumuturilor, in timp ce celelate tari cu costuri mari au inregistrat 0 crestere abrubta a
acestor costuri de aproximativ 1p.p. (Ungaria, Polonia, Danemarca).

Nivelul ridicat al costului mediu al datoriei publice reprezinta 0 povara pentru Romania atat
asupra soldului bugetar, cat si asupra soldului contului curent in sensul majorarii deficitelor acestora.
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Figura 8. Costul mediu al datoriei publice, 2021-2022
Sursa: Eurostat
Concluzii

La finalul anului 2022 situatia economica a Romaniei € caracterizata de crestere economica
mai mare decat media statelor componente a Uniunii Europene, dar acest fapt pozitiv este insotit de
fenomene economice negative, deficit bugetar crescut, intre cele mai mari din UE, venituri bugetare
mici raportate la PIB dar intrecute de cheltuielile bugetare, deficit de cont curent, deasemeni intre

cele mai mari dintre statele Uniunii Europene, inflatie mare si cu trend crescator, datorie
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guvernamentala in crestere mai rapida decat cresterea economica, si un cost al datoriei publice foarte
ridicat (costul la care se imprumuta Romania). Pentru reducerea acestor dezechilibre este necesar ca
guvernul sa aplice un mix de politici care sa conduca la dminuarea deficitului bugetar prin cresterea
veniturilor bugetare (prin cresterea gradului de colectare), si reducerea cheltuielilor bugetare pana la
un nivel concordant cu veniturile, prin eficientizarea aparatului bugetar si reducerea cheltuielilor
acestuia, investitii in infrastructura care sa atraga investitii private directe cat mai mari, in special
investitii in domeniile de varf, in domeniile cu valoare adaugata mare dar si investitii prin care se
atinge potentialul neexploatat al tarii in anumite domenii, politici monetare, politici valutare prin care
un anumit cursul de schimb al leului poate ajuta exporturile si diminua importurile, diminuand astfel
deficitul extern, etc.
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DIRECTIONS OF ACTION FOR ATTENUATING ROMANIA'S FOREIGN
DEFICIT

DIRECTII DE ACTIUNE PENTRU DIMINUAREA DEFICITULUI EXTERN
AL ROMANIEI

Camelia MILEA
“Victor Slavescu” Centre for Financial and Monetary Research of the Romanian Academy, Bucharest, Romania

Abstract. Romania has faced, continuously, an external deficit after 1990, generally, of high level,
according to international standards. In the article, the author intends to highlight some directions of
action that will lead to the reduction of the foreign deficit in Romania starting from its causes. These
include, especially, structural problems that have not yet been solved, such as poorly developed
transport infrastructure; lack of availability of labor force properly qualified; domestic demand not
met by national supply; export of low and medium proccessed products at low external prices; high
share of energy-consuming sectors and low energy efficiency, but also the evolution of the budget
deficit.

The methodology used joins the identification of causalities with descriptive analysis, empirical
analysis and data interpretation.

The article is based on the research project "Romania’'s external deficit in current domestic and
international conditions", elaborated in CFMR "Victor Slavescu" in 2023, under the coordination of
Camelia Milea, Ph.D in economics.

Keywords: causes, current account, measurements, negative balance, structural problems
JEL code: F14, F19, F32

Abstract. Romania se confrunta incontinuu cu deficit extern dupa 1990, in general, de nivel ridicat,
conform standardelor internationale. In articol, autoarea isi propune sa evidentieze unele directii de
actiune care sd contribuie la micsorarea deficitului extern pornind de la cauzele acestuia. Printre
acestea se numadra, in special, probleme structurale care inca nu au fost remediate, precum
infrastructura de transport slab dezvoltata; lipsa de disponibilitate a fortei de munca a carei calificare
este adecvata; cererea interna nesatisfacuta de oferta nationald; exportul de produse cu grad redus si
mediu de prelucrare si preturi externe mici; ponderea mare a sectoarelor energofage si eficienta
energetica redusa, dar si evolutia deficitului bugetar.

Metodologia utilizata imbina identificarea unor cauzalitati cu analiza descriptiva, analiza empirica si
interpretarea datelor.

Avrticolul are la baza proiectul de cercetare ,,Deficitul extern al Romaniei in conditiile interne si
internationale actuale”, elaborat in cadrul CCFM ,,Victor Slavescu” in anul 2023, sub coordonarea
d-nei dr. Camelia Milea.

Cuvinte cheie: cauze, cont curent, masuri, sold negativ, probleme structurale
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Introducere

Echilibrul extern este mai mult un concept teoretic, catre care tinde fiecare economie, si care
se evalueaza prin intermediul balantei de plati externe, document care evidentiaza situatia unei
economii nationale in raporturile ei cu restul lumii, si competitivitatea externa.

Atat in teorie, cat si in practica, Se analizeaza cu precadere deficitele externe (si nu
excedentele), deoarece procesul de ajustare supune tara la presiunea masurilor corective si antreneaza
diminuarea rezervelor internationale ale acesteia.

Fragmentarea comertului international, ca urmare a aparitiei de noi restrictii comerciale,
conflictele militare armate, tensiunile in crestere dintre SUA si China au amplificat incertitudinea
economica, sociala si politica, cu efecte negative asupra cresterii economice pe plan mondial, in 2021-
2023. De asemenea, majorarea preturilor energiei, titeiului si gazelor naturale in 2022 si politicile
monetare rigide au determinat incetinirea cresterii economice in tarile Uniunii Europene, si implicit
reducerea cererii externe a acestora. In acest context, Romania a resimtit efecte negative in sensul
micsorarii exporturilor (Uniunea Europeana fiind principalul partener comercial), si al majorarii
importurilor din punct de vedere valoric, cu consecinte in directia accentuarii deficitului de cont
curent.

Factorii care determina evolutia contului curent sunt atat externi, cat si interni fiecarei tari.
Consideram ca printre cei mai importanti Se numara dinamica produsului intern brut, evolutia soldului
bugetului de stat, structura relatiilor comerciale, nivelul si structura exporturilor si importurilor
coroborate cu interdictiile existente si gradul de fragmentare comerciala, nivelul si evolutia inflatiei,
a investitiilor straine directe si a pozitiei investitionale internationale, nivelul datoriei publice externe
si costul serviciului datoriei, atat la nivel de tara cat si la nivel global, in special al principalilor
parteneri comerciali.

Metodologia utilizata pentru elaborarea lucrarii imbina analiza descriptiva, teoretica si
empirica a datelor statistice si interpretarea acestora, cu identificarea unor cauzalitati.

Subiectul analizat este important deoarece se incadreaza in sfera obiectivelor nationale, de
atenuare a dezechilibrelor existente in economie, si de pregatire a procesului de aderare la zona euro.

Unele directii de actiune menite sa determine diminuarea deficitului extern al Roméaniei

In Romania, deficitul extern este determinat de soldul negativ al contului curent.

Dupa 1990, tara noastra a inregistrat in fiecare an deficit de cont curent, care uneori a depasit
limita de 5% in PI1B (vezi figura 1), stabilitd de Fondul Monetar International, dincolo de care deficitul
necesita masuri de supraveghere si chiar de contracarare. Nivelurile mai ridicate ale deficitului de
cont curent in PIB au fost in perioadele de boom economic, avand in vedere ca Romania s-a bazat pe
crestere economica prin consum, dar si ca urmare a unor socuri externe cu efecte negative asupra
comertului exterior al tarii noastre, cum ar fi cel cauzat de masurile adoptate pentru a opri raspandirea
Covid-19, din 2021-2023.
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Figura 1. Deficitul de cont curent al Romaniei (ca pondere in PIB) (%0)
Sursa: date BNR [2] i calculele autorului
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Deficitul de cont curent al Romaniei este influentat de o multitudine de factori, confirmand
teoria conform careia balanta de plati externe reflecta caracteristicile economiei nationale.

Apreciem ca cele mai importante cauze ale soldului negativ al contului curent al tarii noastre
sunt: un necesar de investitii la nivel national mai mare decat economisirile autohtone; o cerere interna
care nu este satisfacuta integral de productia autohtona, in conditiile unei cresteri economice bazata
pe consum, stimulata de politica fiscala expansionista; problemele de competitivitate non-pret ale
unor sectoare; situatia soldului bugetar si cauzele acestei evolutii; gradul redus de prelucrare a
exporturilor, insuficienta dezvoltare a sectorului agroalimentar; eficienta energetica scazuta; lipsa de
disponibilitate a fortei de munca a carei calificare este adecvatd, in contextul unei emigratii
importante; infrastructura rutiera insuficient dezvoltata, oferta turistica insuficient de atractiva , mai
ales datorita raportului calitate/pret [1], [10].

In evidentierea unor directii de actiune menite sa contribuie la reducerea deficitului extern al
Romaniei, pornim de la aceste cauze.

Astfel, stimularea economisirii autohtone prin oferirea unei rate reale pozitive a dobanzii la
depozite poate contribui la reducerea decalajului dintre necesarul de investitii si economiile
disponibile, si implicit la micsorarea deficitului extern.

In Romania, exporturile nu numai ca au fost mai mici decat importurile mereu [2], dar si ritmul
de crestere a acestora a fost, in cei mai multi ani, mai redus comparativ cu cel al importurilor (vezi

figura 2).
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Figura 2. Evolutia exporturilor si a importurilor in Romaénia (ritm anual, %)
Sursa: date BNR [2] si calculele autorului

infrastructurii de transport, a calitatii educatiei, a stabilitatii politice si legislative, reducerea
birocratiei si oferirea de sprijin pentru afaceri; cresterea calificarii fortei de munca, si a cheltuielilor
cu cercetarea, dezvoltarea si inovarea in institutele de cercetare, cu aplicabilitate mai ales in domeniul
de productie; consolidarea legaturii dintre stiinta si industrie; cresterea transparentei si eficacitatii
administratiei publice si a sistemului judiciar [6], [9].

In acest context, considerdm ca fiind necesara stimularea dezvoltarii productiei nationale de
bunuri tradables (bunuri exportabile si bunuri ce pot inlocui importurile), care ar avea ca efect
diminuarea deficitului balantei bunurilor prin majorarea exporturilor, respectiv micsorarea
importurilor. Productia de tradables nu s-a dezvoltat in acelasi ritm cu cererea externa si cu absorbtia
interna, deoarece alocarea resurselor nu a favorizat expansiunea acestui sector, multe investitii
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indreptandu-se catre sectorul imobiliar si catre comert [3]. Pentru dezvoltarea sectorului de bunuri
tradables pot fi atrase investitii autohtone si straine directe prin simplificarea intrarii pe piata, si a
legislatiei, prin crearea unor parteneriate public-privat atractive, prin investitii in infrastructura, etc.

Avand in vedere ca deficitul balantei bunurilor provine in proportie de 36,5% de la grupa de
marfuri “produse chimice si plastice” (din care majoritatea sunt produse farmaceutice), in 2022 [1],
[11], consideram ca ar trebui sustinuta industria farmaceutica nationala, prin investitii si inovatii, prin
orientarea cererii interne catre produse autohtone. De asemenea, apreciem potentialul promovarii la
nivel national a tratamentelor cu plante, In care Romania are o traditie, si a caror productie este deja
dezvoltata pe plan national.

In tara noastra, sectorul agroalimentar inregistreaza deficit comercial aproape continuu (0,3%
din PIB 1n anul 2022) [1], [11], care este determinat de exporturi de materii prime din Agricultura,
silvicultura, pescuit si importuri de produse alimentare prelucrate. Un alt aspect cu efecte negative,
atat asupra cererii interne, cat si asupra soldului contului curent, consta in faptul ca se exporta materii
prime din Agricultura, silvicultura, pescuit in defavoarea satisfacerii cererii interne, pentru aceasta
recurgandu-se la importuri. Consideram ca sunt necesare investitii, acordarea de stimulente pentru a
se prelucra materiile prime agricole in tara si a se exporta produse agricole prelucrate. Cresterea
nivelului de investitii, inclusiv a gradului de absorbtie a fondurilor europene, ar ajuta la imbunatatirea
ofertei autohtone de produse agroalimentare pentru export, dar si pentru satisfacerea cererii interne.

Uniunea Europeana este principalul partener comercial al Romaniei, cu 73% din importuri,
respectiv 72% din exporturi, in 2022 [11], [12]. Evolutia din ultimii trei ani, de diminuare a cresterii
economice a Uniunii Europene cu efecte negative asupra cererii de exporturi romanesti ne pune in
situatia sa ne gandim la posibilitatea ca Romania sa-si diversifice relatiile comerciale, orientandu-se
si catre alte piete externe inclusiv catre tari cu care au existat relatii traditionale, din Asia (China si
India), din lumea araba sau din America Latina.

Politica fiscald are un rol important in remedierea dezechilibrului extern. insa, trebuie avuta
in vedere implementarea unui regim fiscal care sa asigure motivatii adecvate in economie. Astfel,
regimul fiscal preferential al intreprinderilor mici si mijlocii sprijina crearea firmelor, dar caracterul
sau diferentiat poate limita motivatia de expansiune a activitatii [7]. De asemenea, predictibilitatea
legislativa, disciplina fiscala si respectarea angajamentelor asumate ar conduce la scaderea
sustenabild a dobanzilor si la realizarea de investitii. In plus, este necesari alocarea de resurse
suplimentare pentru educatie si sandtate (care sa sustina capitalul uman), eficientizarea cheltuielilor
publice, inclusiv un sistem echitabil de salarizare si de pensii; prioritizarea de investitii orientate catre
productia de tradables (bunuri tranzactionabile); imbunatatirea sistemului de colectare a taxelor si
impozitelor. Majorarea taxelor si impozitelor nu este de dorit intrucat poate avea efecte negative
asupra cresterii economice. Un nivel ridicat de impozitare ar mari si gradul de evaziune proportional
cu valoarea veniturilor nemeritate castigate. Ar fi bine, de asemenea, sa nu se mai acorde diferite
exceptari unor companii. Trebuie gasite metodele si cadrul legislativ care sa impiedice “optimizarile
fiscale” la limita legalitatii, practicate de marile companii [8].

Romania este importator net de energie [2], desi in ultima perioada, consumul de energie s-a
redus, in contextul tendintei globale de imbunatatire a randamentelor si de limitare a emisiilor de
carbon initiatd la nivelul Uniunii Europene.

Romania detine multiple resurse potentiale de energie. Astfel, pentru a reduce deficitul
balantei comerciale de energie, producatorii autohtoni ar putea sa valorifice pe de o parte, potentialul
de energie verde (solara, eoliand, biomasa) de care tara dispune (eventual cu ajutorul sumelor puse la
dispozitie de UE pentru acest scop prin Planul national de redresare si rezilientd), si pe de alta parte,
sd continue exploatarea combustibililor fosili, mentindndu-se un echilibru intre productia celor doud
tipuri de energie, avand in vederea ca productia de energie regenerabild are dezavantaje, si presupune
costuri ridicate, incertitudini si probleme (de ex. lipsa capacitatii de stocare, dificultatea sau chiar
imposibilitatea reciclarii materialelor folosite in productia de energie verde - a bateriilor auto, a
paletelor de la morile de vant-, raritatea si costul extrem de mare al materiilor prime utilizate la
productia de baterii pentru masinile electrice, etc).
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In plus, in prezent, in balanta resurselor energetice, in afara de deficitul produs de comertul
international cu energie electrica (care este destul de mic), exista deficit mare de titei brut, dar si de
combustibili minerali si de gaze naturale [11] (vezi tabelul 1).

In aceste conditii, propunem s se realizeze investitii pentru exploatarea zicimintelor de gaze
naturale onshore si offshore (exista inca multe zacaminte de gaz metan neexploatate in Romania), si
de titei prin tehnici prietenoase cu mediul, utilizdnd inclusiv fonduri europene. Astfel, s-ar putea
asigura necesarul intern, diminuandu-se importurile de resurse energetice, si implicit deficitul balantei
energetice.

Tabelul 1. Balanta resurselor energetice in Roménia

Sold (mil. euro) in | Pondere in 2021 | Sold (mil. euro) in | Pondere in 2022

2021 (%) 2022 (%)

Total -4241 100 -7325 100

Gaze naturale -518 12,2 -1742 23,8

Energie electrica -360 8,5 -547 7,5

Combustibili 559 13,2 601 8,2
minerali

Titei brut -2637 62,2 -5145 70,2

Produse petroliere -167 3,9 710 -9,7

Sursa: date BNR [11] si calculele autorului

De asemenea, consideram ca ar fi bine sa se reduca exporturile de marfuri-resurse energetice,
in favoarea pietei nationale, reducandu-se astfel necesarul de importuri, si implicit cheltuielile cu
importurile.

Romania se confruntd de mai multi ani cu problema emigratiei fortei de munca , care provoaca
pierderea de capital uman cu diferite grade de calificare. Acest fenomen afecteaza negativ PIB-ul , in
general, si productia de bunuri destinate exporturilor, in particular, deci, procesul de productie menit
sa sustina dezvoltarea economiei.

De aceea, sunt necesare masuri pentru a opri emigratia romanilor, dar si pentru adaptarea
calificarii romanilor din tara la cerintele de pe piata fortei de munca, inclusiv prin utilizarea de fonduri
structurale cu care se poate face reconversia/specializarea fortei de munca.

Infrastructura de transport rutier aflata intr-0 Stare necorespunzatoare este una dintre barierele
in calea dezvoltarii economiei , in general, si a activitatii de export, in particular. Drept urmare, este
necesara imbunatatirea infrastructurii de transport pentru a sustine dezvoltarea in mai multe sectoare
de activitate. Astfel, extinderea retelei de autostrazi ar oferi sustinere producatorilor agricoli locali
pentru livrarea rapida a marfurilor, dar si firmelor externe care livreaza produse agroalimentare pe
piata autohtona. De asemenea, s-ar imbunatati accesul la destinatiile turistice, atragand mai multi
turisti romani sau striini. In plus, produsele autohtone destinate exporturilor ar putea fi livrate mai
rapid si cu costuri mai mici. Si nu in ultimul rand, s-ar imbunatati prestarea de servicii de transport
rutier de marfuri, care asigura in prezent un excedent in cadrul contului curent (in 2023 surplusul
sectorului de servicii de transport rutier a fost de 1,9% din PIB, iar in 2022, de 2,1%) [2], [11].

Reteaua feroviara a suferit pierderi atat prin diminuarea calitatii materialului rulant
(locomotive si vagoane de marfa, dar si de caldtori), a scazut lungimea totala a cailor ferate interne,
a crescut uzura si gradul de deteriorare a acestora [4], [10]. De aceea, sunt necesare investitii pentru
a sustine transportul feroviar de marfa si de calatori.

In lumina experientei din ultimii trei ani (a blocajelor in aprovizionare si productie
determinate, mai intai, de masurile adoptate de autoritati pentru a opri raspandirea covid-19, apoi de
sincronizarea la scara mondiala a redresarii economiilor, in special, in 2021, si a crizei
microprocesoarelor ca urmare a problemelor medicale si economice din China in 2022), consideram
ca fiind utile si necesare investitii in lanturi de productie, de depozitare si de aprovizionare care sa
asigure satisfacerea cererii interne in situatii de criza, dar si sa sustina oferta pentru export.

In ceea ce priveste dotarea armatei, apreciem ci este necesara utilizarea in mai mare masura
de echipamente si materiale cumparate de pe plan national, pentru revitalizarea industriei locale,

82



CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

inclusiv prin atragerea investitorilor straini, si prin realizarea de contracte care sa impuna ca
mentenanta si reparatiile sa se realizeze de firme romanesti.

Desi activitatea de turism international a cunoscut o intensificare in ultimele decenii in
Romania, in special, in urma intrdrii iIn Uniunea Europeanad, si implicit a relaxarii conditiilor de
circulatie transfrontaliera, balanta externa a turismului roméanesc este constant deficitara ca urmare a
incasarilor relativ mici [5], in contextul unei oferte turistice necorespunzatoare din punct de vedere
calitativ si cantitativ (raport prost calitate /pret, resurse interne naturale si antropice insuficient
valorificate), a unei calitati reduse a serviciilor oferite comparativ cu cele din tarile vecine (Grecia,
Bulgaria).

Pentru a obtine o imbunatatire a soldului balantei serviciilor de turism este necesara atragerea
de mai multi turisti straini in Romania prin diferite modalitati. Printre acestea, mentionam renovarea
obiectivelor cultural-istorice; valorificarea patrimoniului natural si antropic; a zonelor viticole, a
bucatariei nationale; imbunatatirea infrastructurii de cazare (din punct de vedere al raportului
calitate/pret) si a infrastructurii rutiere pentru a face ca accesul catre obiectivele turistice sa fie facil;
furnizarea de informatii turistice in limbi straine; realizarea de marcaje si harti ale traseelor; realizarea
si promovarea de tururi tematice menite sa conducd la cunoasterea traditiilor si folclorului roméanesc.
Astfel, exista mai multe tipuri de turism cu potential de dezvoltare in Romania, printre care: turismul
rural, turismul de aventurd (care se referd la experientele culturale si cele in naturd), turismul de
sanatate (cure sau/si bdi cu ape cu proprietati curative, cu namol sapropelic, etc), turismul de spa si
wellness (care presupune valorificarea ariilor naturale, a activitatilor in aer liber, si produse alimentare
organice locale, de inalta calitate) [13].

Concluzii

Printre masurile cu potential de a sustine dezvoltarea economiei nationale si micsorarea
deficitului extern, apreciem ca fiind mai importante dezvoltarea industriei farmaceutice si a sectorului
agroalimentar, prin investitii si inovatii, prin orientarea cererii interne catre produse autohtone;
diversificarea relatiilor comerciale ale Romaniei, inclusiv cu tari cu care au existat relatii traditionale,
in contextul unei dependente comerciale prea ridicate de Uniunea Europeana, respectiv de evolutia
economica a acesteia; implementarea unui regim fiscal care sa asigure motivatii adecvate in economie
(predictibilitate legislativa, disciplind fiscala, respectarea angajamentelor asumate, alocarea de
resurse suplimentare pentru educatie si sandtate, eficientizarea cheltuielilor publice; prioritizarea de
investitii orientate catre productia de tradables; imbunatatirea sistemului de colectare a taxelor si
impozitelor); oprirea pierderii de capital uman prin emigratie si chiar inversarea acestui proces prin
intoarcerea romanilor in tard; imbunatatirea infrastructurii de transport pentru a sustine dezvoltarea
economica pe multiple planuri; realizarea de investitii in lanturi de productie, de depozitare si de
aprovizionare care sa asigure satisfacerea cererii interne in situatii de crizd; cresterea incasarilor
externe din turism (mai ales, prin imbunatatirea gradului de valorificare a patrimoniului natural si
antropic; imbunatatirea infrastructurii de cazare, din punct de vedere al raportului calitate/pret, si a
infrastructurii rutiere de acces).

Turismul si agricultura beneficiaza de fonduri structurale dedicate care pot fi folosite pentru
realizarea de investitii Cu care sa se atinga standardele europene, si treptat sa se diminueze presiunea
deficitelor acestor sectoare asupra contului curent. De asemenea, fondurile europene pot fi folosite si
pentru dezvoltarea infrastructurii.

Avand in vedere faptul ca Romania detine multiple resurse de energie, pentru a reduce
deficitul balantei comerciale de energie, consideram ca producatorii autohtoni ar trebui sa valorifice
atat potentialul de energie verde, cat si combustibilii fosili, mentindndu-se un echilibru intre productia
celor doua tipuri de energie, mai ales in contextul incertitudinilor si al problemelor legate de productia
de energie regenerabila.
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Abstract: The paper aims to analyze the major need to transition to a climate-neutral economy, which
represents both a challenge and an opportunity for the European Union member states. Mobilizing
the necessary funds for this transition is essential, and the EU has developed numerous financial
mechanisms to support green projects. However, these funds face major challenges, including
administrative and bureaucratic obstacles that limit access to funds for many regions or small
businesses, and the complexity of the processes to access funds and the lack of administrative
expertise are significant factors that prevent the absorption of funds. The economic and technical
discrepancies between the member states make it difficult to implement green projects in the less
developed regions. Access to funds is also influenced by a lack of knowledge among potential
beneficiaries regarding the availability of financing opportunities. At the same time, the COVID-19
pandemic has had a major impact on the European economy, creating both difficulties and new
opportunities in the financial sector. Climate transition financing, while facing many challenges,
represents a unique opportunity to transform the European economy into a sustainable and
competitive one. Adaptation to the new economic realities and the mobilization of private capital,
along with more equitable and efficient access to European funds, will be essential for the long-term
success of the transition to climate neutrality. The EU and its member states are the largest provider
of public financing to fight climate change worldwide.
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1. Introduction

The transition to climate neutrality is not only an ecological and social necessity. It is
foreshadowed to be both an absolute necessity of the future and an opportunity to build a sustainable
and a resilient Europe-wide/global economy. It is constituted as an essential step to prevent and
combat climate change, protect the environment and improve the quality of life. European and
international policies play a crucial role in supporting this transition, and cooperation between states,
the private sector and civil society will be essential to achieve the climate goals.[2]

It represents one of the most significant challenges of the 21st century, generating a major
impact on the economy, environment and society. As a first step, climate neutrality aimed to reduce
greenhouse gas (GHG) emissions, with the European Union being among the main major economies
that got involved, so that in 2020, EU GHG emissions fell by 31 % compared to 1990 levels,
exceeding the EU's 20% emissions reduction target by 2020. Through the Net Zero Strategy, aiming
to balance the amount of greenhouse gases (GHG) and absorb existing GHG emissions from the
atmosphere, in consideration:

- reducing GHG emissions generated by human activities, especially from the energy,
industrial and transport sectors, which are the main causes of a large number of extreme climate
events - floods and droughts, melting ice caps, loss of biodiversity, shortages of food and fresh water,
desertification as well as displacement caused by natural disasters.[3] By transitioning to climate
neutrality, it is possible to prevent the global temperature from rising above the critical threshold of
1.5°C established in the Paris Agreement;
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- the reduction of GHG emissions regarding the protection of biodiversity and ecosystems, the
protection of all living beings, the interactions they have with each other and with the environment
in which they live. By adopting sustainable practices, it will be possible to slow down the process of
environmental degradation, preventing the disappearance of species and the deterioration of natural
habitats because only through healthy ecosystems will the climate balance be maintained. through
CO- absorption;

- reducing GHG emissions by switching to renewable energy sources, such as solar energy,
wind energy and green hydrogen - a strategic priority - will ensure energy security: the development
of renewable energies, energy storage technologies and energy efficiency solutions. Energy transition
reduces dependence on external sources and vulnerability to fuel price fluctuations while ensuring
long-term energy stability and accessibility;

- the creation of economic opportunities and the creation of jobs as the transition to a green
economy stimulates innovation and new markets, technologies and new jobs, so traditional industries
will need to adapt, creating demand for new skills and professional retraining, with the potential to
revitalize the industrial regions affected by the transition;

- the reduction of GHG emissions will have a positive impact on the health of the population,
respiratory and cardiovascular diseases will decrease significantly with the transition to clean energy
sources, the air quality in cities and industrial areas will be improved, reducing the heavy economic
and social burden of problems related to pollution;

- reducing GHG emissions is essential for aligning with international commitments to which
the European Union and many other countries have assumed ambitious goals and to avoid economic
sanctions/political isolation on the international stage. Through the European Green Deal, the EU has
set out, as is well known, to become the first continent neutral from a climate point of view by 2050,
which will have global effects on environmental policies;

- reducing GHG emissions mitigates climate change that could generate major risks to
financial markets and global economic stability, preventing financial risks. A rapid and well-managed
transition to climate neutrality ensures that these risks are minimized, ensuring that economies are
climate-resilient.

2. Achieving the climate transition - EU actions to support financing

The EU is committed to a sustainable, low-carbon and efficient from the point of view of the
use of resources. Together with its Member States, the EU is the world's largest provider of climate
change finance.[9]

Access to European funding for projects related to climate transition, however, faces
numerous difficulties:

- bureaucratic procedures and strict eligibility criteria limit access to funds for many regions
or small enterprises;

- the complexity of the application process and the lack of administrative expertise at the local
level are significant factors preventing the absorption of funds;

- economic and technical discrepancies between member states make it difficult to implement
green projects in less developed regions;

- lack of knowledge among potential beneficiaries regarding the availability of financing
opportunities.

Challenges in financing the climate transition

- high costs of the transition as the decarbonisation of the economy requires massive
investments, both from the public and private sectors. Estimates show that, at the EU level,
investments of around 350 billion euros are needed annually in the energy sector alone to achieve the
climate objectives. The instruments and policies proposed to decarbonize the electricity sector must
be balanced according to national particularities, as the degree of dependence on natural gas and its
role in electricity sector scenarios varies from one country to another. Massive investments are needed
to develop renewable energy infrastructure, modernize transport networks and invest in green
technologies;
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- major regional - economic and technological discrepancies between EU member states create
a challenge in the equitable distribution of funds; less developed economies (especially those in
Central and Eastern Europe) have greater difficulties in attracting investment for the green transition
due to aging infrastructure and fossil fuel dependence;

- difficult access to funds, as the bureaucratic and particularly complex procedures are
sometimes an obstacle to the efficient use of available resources; local actors and SMEs, which play
an important role in the green transition, often face administrative obstacles and lack of expertise to
access them;

- dependence on private investments, as the transition to climate neutrality cannot be achieved
without the mobilization of private capital, even if public funds play an important role; the challenge
IS to attract them to sectors considered risky/with low profitability (for example, green infrastructure
projects in less developed countries);

- political and regulatory changes can affect investor confidence and delay the financing of
the transition; the lack of coordination between national and European/global climate policies causes
uncertainty among those who want to invest in green projects.

Opportunities in financing the climate transition

- the allocation of European funds to support the green transition through mechanisms that
provide important financing opportunities for green projects, especially in the more economically
vulnerable Member States - Just Transition Fund, Recovery and Resilience Facility, InvestEU,
Innovation Fund, Sustainable Europe Investment Plan;[4]

- interest in green bonds used to finance sustainable projects, has increased, this market being
booming and representing a significant opportunity to attract private capital for renewable energy
projects, sustainable transport and other environmental initiatives;

- supporting technological innovation because the climate transition requires the development
of new technologies, which creates benefits for research and innovation. Technologies, such as green
hydrogen, advanced energy storage, carbon capture and storage solutions and optimal management
of energy resources are areas where significant investment can be made;

- Public-Private Partnerships (PPPs) support the transition to climate neutrality by supporting
collaboration between governments and the private sector; Public-private partnerships offer an
opportunity to mobilize private capital for large green infrastructure projects while reducing risks for
investors;

- the transformation of financial markets through Environmental, Social, Governance (ESG)
criteria - criteria related to environmental protection and sustainability, are becoming increasingly
important in the investment decisions of funds and financial institutions. Starting from 2025,
companies will be obliged to come up with sustainability reports in 2026. Money with ESG
addressability for companies is available in several formats and can come through different financing
channels from international financial institutions, banks, investors. This trend provides an opportunity
for sustainable investment, stimulating the allocation of capital to projects that contribute to the
climate transition and a green economy. Today, ESG criteria are no longer just a trend in the
investment field, but an essential element to attract investors' attention;

- post-COVID 19 recovery plans are prompting governments to adopt economic recovery
measures based on green investments, providing significant opportunities for financing climate
transition.

Therefore, we note that even if the challenges exist, the climate transition also creates a series
of opportunities. The European Green Transition and Innovation Funds have stimulated the
emergence of new financial mechanisms such as green bonds and sustainable investment funds,
which have attracted the attention of institutional and private investors.[8] Also, there is a growing
demand for financial products that support projects with positive social and ecological impact, and
the banking sector is starting to pay more attention to Environmental, Social, and Governance criteria
in the allocation of resources.
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The impact of the COVID-19 pandemic in financing the climate transition

The COVID-19 pandemic has had a dual effect on climate finance. First of all, the economic
crisis generated by the pandemic has redirected significant public funds to support the economy, thus
limiting investments in green projects. In many Member States, funds originally allocated to the
climate transition have been redistributed to cover budget deficits and social support.

Among the major challenges are:

- reduction of investments in green projects because economic uncertainty has led companies
and investors to postpone/reduce investments in renewable energy projects, energy efficiency, green
technologies, etc., financial priorities being oriented towards maintaining vital activities and the
appropriate management of economic effects generated by the pandemic;

- many governments opted to redirect public funds to economic and health support programs,
to the detriment of investments; This reallocation for a time affected the funds available for green
projects and green infrastructure development;

- due to the restrictions imposed by the pandemic, many green infrastructure projects have
suffered delays in the implementation of green projects, as well as in their financing, because many
sources of financing are dependent on the execution deadlines;

- negative impact on the financial markets because in the conditions of uncertainty generated
by the pandemic, green bonds and other sustainable financial instruments suffered, temporarily, as
investors no longer wanted to take risks in these conditions;

At the same time, the pandemic highlighted the need for a resilient economic system — post-
pandemic economic recovery plans that included important measures for green investment, which
directed significant funds towards the green transition and a better awareness of the links between
public health and medium.

As emerging post-Covid-19 opportunities we mention:

- economic recovery oriented towards the green transition, the pandemic has led governments
and international institutions to recognize the need for a sustainable economic recovery — for example,
NextGenerationEU. “ Table 1" [7]

Tabel 1: Breakdown of NextGenerationEU

723,8 to invest in reforms and
Recovery and Resilience Facility projects (billion euro *)
in loans 385,8 | in grants 338,0

ReactEU 50,6
Horizon Europe 54
InvestEU Program 6,1
European Regional Development Fund (ERDF) 8,1
Just Transition Fund (JTF) 10,9
RescEU 2

Total 806,9

Source: Eurostat data, European Commission
Note: *at 2022 prices

- increasing demand for green bonds - the investors seeing these bonds as an opportunity to
support ecological recovery, and governments and international organizations issuing green bonds to
finance sustainable projects - European Union has become the largest issuer of green bonds as part
of its economic recovery plan;

- increase in private investments, the pandemic accelerating awareness of the risks associated
with climate change - Investment funds and financial institutions have stepped up their commitments
on sustainable investment;

- Environmental, Social and Governance — ESG- have become an essential criterion in
investment decisions, taken into account by investors when analyzing companies, attracted by the
long-term growth potential of green projects;
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- strengthening the EU policies on green financing - the European Green Deal is the basis of
a competitive and efficient EU economy, from the point of view of resource use, with the primary
targets:

- zero net emissions of greenhouse gases until 2050;

- recording an economic growth dissociated from the use of resources;[5]

- equity for citizens, sectors and regions and to encourage sustainable financing. The 2030
Agenda is linked to the European Green Deal which will define the development strategy of the EU
- the first climate-neutral continent by 2050. Post-pandemic European policies have reflected a clear
commitment to climate neutrality and financial support for the green transition , which increased
funding opportunities for green projects;

- pandemic crisis has stimulated innovation in many sectors, including that of green
technologies. Investments in renewable energy, energy efficiency and sustainable technology
solutions, such as green hydrogen and energy storage solutions, have seen an acceleration in the
context of the global economic crisis.

The funds raised thanks to the Next Generation EU instrument, as well as the new EU budget,
are channeled through EU programs, with a view to making available every euro invested for Europe
to recover, to intensify the double transition, both the green and the digital, with the final goal of
building a more equitable and resilient society. Technological innovations such as the use of green
hydrogen, carbon capture and storage solutions and the digitization of energy infrastructure are
considered priority investment areas.

Financial mechanisms of the European Union to achieve climate neutrality

"For Europe to transition to a climate-neutral economy, we need political commitment, but
also massive investment. The European Green Deal shows the determination to mitigate climate
change, which we now support [...] We need to change our way of thinking if we want to make
investments focusing on sustainability"[1]

In order to achieve climate neutrality, we must have an overview of the most important
financing mechanisms available in the EU for achieving the transition to climate neutrality.[6]
Financial mechanisms play an important role in supporting EU Member States, local authorities and
the private sector to finance green projects. “Table 2"

Table 2: European Union's main financial mechanisms

Flnanc!al Description Estlma_ted budget Main objective Period
mechanism (billion euro)
The main EU .
hi Transition to a green
European Green sFrategy toac leve and sustainable
climate neutrality by +1.000 ) 2021-2030
Deal L . economy, reducing
mobilizing public L
- CO; emissions
and private resources
Financial support for Support for
Just Transition the regions and professional
sectors most affected 17,5 conversion and 2021-2027
Fund (JTF) .
by the green infrastructure
transition modernization
Recovery and | Lot T tanable
Resilience Facility | P : Y 723,8 . 2021-2026
supporting green infrastructure
(RRF) . !
investment projects
Support for
Program to mobilize investments in
InvestEU private investments 372 renewable energy 2021-2027
in sustainable sectors and green
technologies
Support for Developing
Innovation Eund innovative projects 10 technologies such as Pana in 2030
with low carbon green hydrogen and
emissions carbon capture
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Green Bonds

Financing instrument
for sustainable
projects by attracting

depending on the
governments,
companies, or
organizations that
issue these
securities, as well as
the economic

Financing green
projects in transport,
energy and
environment

Permanently

private capital
context, financial
markets, and local
legal requirements

Part of European
Green Deal,
mobilizes public and
private resources

Source: European Commission, 2022

Creating a favorable
framework for green
investments

Sustainable Europe

Investment Plan +1.000

2021-2030

In order to transform the EU economy and society, to realize the ambitious climate objectives
set, a series of measures have been initiated with the aim of adapting EU policies in the fields of
climate, energy, transport and taxation, to reduce greenhouse gas emissions, with at least 55% by
2030 compared to 1990 levels. The sharp decrease of these emission in the period 2021-2030 is
essential for Europe to become both the first climate-neutral continental bloc by 2050 and the
concretization of the European Green Deal.

The goal of financing is to ensure long-term security, but also the relaunch of Europe's
economy, ecological recovery, as efficiently as possible and in the shortest possible time.[10]

3. Conclusions

The transition to a climate-neutral economy is both a global challenge and a huge opportunity
for EU member states.

Financing the climate transition involves many challenges, but these can be overcome through
the efficient use of European funds, attracting private capital and stimulating technological
innovation. Emerging opportunities in the financial sector and support from the EU provide a solid
framework for mobilizing the resources needed to achieve climate goals, helping to create a
sustainable and resilient economy.

The COVID-19 pandemic represented both a challenge and an opportunity for financing the
green transition. Although in the first phase, the global economic crisis caused a reduction in
investments and delays in the implementation of projects, recovery plans and post-pandemic policies
have emphasized the importance of the green transition. The European Union has strengthened its
financial commitments for climate neutrality, mobilizing significant resources to support green
projects and accelerate the transition to a sustainable and resilient economy.

The COVID-19 pandemic represented both a challenge and an opportunity for financing the
green transition. Although in the first phase, the global economic crisis caused a reduction in
investments and delays in the implementation of projects, recovery plans and post-pandemic policies
have emphasized the importance of the green transition. The European Union has strengthened its
financial commitments for climate neutrality, mobilizing significant resources to support green
projects and accelerate the transition to a sustainable and resilient economy.

Europe must make efforts to ensure that what started as a pandemic, then turned into an
economic emergency, does not become a real social crisis. We all stand to gain from Europe's
economic recovery, and we all need to contribute. The investments will ensure new jobs throughout
the economy, especially in the area of green and digital transition.

A transformation is expected that will work in conditions of fairness and reliability for the
whole of Europe. We will support all citizens, sectors and regions that will have to make greater
efforts to achieve this change, this is the EU's commitment in the name of solidarity and equity.
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Abstract. This article examines the development of higher education programs, with a particular
focus on the structure, design, and implementation of joint inter-university initiatives. It addresses
key issues concerning the education of future specialists in engineering and technical fields,
emphasizing the essential skills, knowledge, and competencies required for success in an ever-
evolving job market. The article argues that joint programs are crucial from both social and economic
perspectives, as they enhance educational access, foster innovation, and contribute to the creation of
a more adaptable and skilled workforce. Additionally, the analysis explores the challenges and
opportunities associated with interinstitutional collaborations, such as curriculum alignment, resource
sharing, and quality assurance. By doing so, it aims to offer insights into the strategic value and impact
of joint inter-university programs in engineering education and their broader implications.

Keywords: higher education, joint programs, education for the labor market.
JEL code: M11

INTRODUCTION

Engineering plays a crucial role in the industrial development of a country by providing the
technical expertise needed to design, build, and improve infrastructure, machinery, and production
systems. Engineers drive innovation by developing new technologies and processes that increase
efficiency, productivity, and sustainability within industries. Their work is central to the creation of
advanced manufacturing methods, which are essential for maintaining competitiveness in the global
market. Through research and development, engineers contribute to the growth of high-tech
industries, which are key drivers of economic growth and job creation. Overall, engineering supports
industrial development by enhancing the quality of products, optimizing resource use, and fostering
economic diversification and resilience.

One of the the main industrial sectors in the Republic of Moldova are the automotive industry,
special the wiring industry. These sectors have attracted significant foreign investment and are
considered key pillars of industrial development in the country, contributing to job creation and
exports. The DRAXLMAIER Group, one of the largest European companies, has starts to invest in
three Moldovan companies: in Balti in 2007, in Cahul in 2018, and in Chisinau in 2020. While the
company employed around 600 people in 2007, the number has now grown to approximately 3,100
employees. The automotive industry continues to develop, with the company increasingly relying on
engineering skills and advanced knowledge. A key question is whether the country has a sufficient
number of well-trained engineers to support the growth and development of its industrial sectors,
particularly in fields like automotive manufacturing and wiring.

The availability of skilled engineers is essential for driving technological innovation,
optimizing production processes, and ensuring the competitiveness of industries on a global scale,
especially in an Engineering 4.0. To answer this, we need to examine the available data, which can
provide valuable insights into the current state of engineering education, student enrolments, and
graduation rates in relevant fields. By analysing trends over recent years, we can assess whether the
country is producing enough qualified engineers to meet the demands of its expanding industrial base.
Let’s delve into the data presented in the table to better understand the situation and identify any
potential gaps in the supply of skilled engineering professionals.
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Table 1. Dynamics of the number of students, 2022-2024

Indicators 2019/2020 | 2020/2021 | 2021/2022 | 2022/2023 | 2023/2024
Total number of students in 47745 49549 50197 47942 47149
public institutions
Number of students enrolled in 19413 21514 20598 18250 19731
public institution
Inclusive: Engineering and 1316 1289 1225 1112 1099
engineering activities, pers.
inclusive Engineering and
engineering activities, % 6.7 6,0 5.9 6,0 56
Total number of graduates 16266 14650 14084 13847 13882
inclusive Engineering and 1172 1012 895 820 720
engineering activities, pers.
inclusive Engineering and
engineering activities, % 7.2 6,9 63 5.9 5.2

*Note: Private universities do not typically prepare students for careers in engineering.
Source: Developed by the author based on information:
https://statistica.gov.md/files/files/publicatii_electronice/Educatia/Educatia_editia_2021-2024.pdf

The data presented in the table shows a trend of decline in both student enrolment and
graduation in public institutions, particularly in the engineering and engineering-related fields, over
the period from 2019/2020 to 2023/2024. The total number of students in public institutions has
gradually decreased, from 47,745 in 2019/2020 to 47,149 in 2023/2024. Similarly, the number of
students enrolled in these institutions saw fluctuations, rising to 21,514 in 2020/2021 but dropping to
18,250 in 2022/2023, before slightly increasing again to 19,731 in 2023/2024.

Focusing on engineering and engineering-related fields, the number of students enrolled in
these programs has also declined steadily, from 1,316 in 2019/2020 to 1,099 in 2023/2024. This
reduction represents a shrinking proportion of the total student population, from 6.7% in 2019/2020
to 5.6% in 2023/2024. Correspondingly, the total number of graduates has also decreased, from
16,266 in 2019/2020 to 13,882 in 2023/2024, with the sharpest decline occurring between 2020/2021
and 2022/2023. The number of graduates in engineering and engineering-related fields followed a
similar downward trend, from 1,172 in 2019/2020 to 720 in 2023/2024. As a result, the percentage
of graduates in engineering has dropped from 7.2% in 2019/2020 to 5.2% in 2023/2024. This overall
decline in both enrolment and graduation rates in engineering suggests a reduction in interest or
opportunities within this field in the public education system over the observed period.

Therefore, we can conclude that, the data shows a declining trend in both the number of
students enrolling in public institutions and those graduating in engineering fields, suggesting a
reduction in the focus on or interest in engineering education within public institutions over the
observed period.

To effectively meet the needs of companies in the industrial sector, particularly in mechanical
engineering, it is crucial to produce a sufficient number of highly trained specialists, especially those
with master's degrees. While the question arises whether 20 or 25 students per year is enough to
supply this demand, we can estimate that if three institutions are training specialists in this field, the
total number of graduates annually would be approximately 75 students (25 students per institution x
3 institutions). However, this number may either fall short or be adequate depending on the actual
growth and complexity of the industry’s needs. To ensure a consistent and high-quality supply of
skilled professionals, establishing a joint program between these institutions could offer a practical
solution. A collaborative program could help optimize the number of graduates while enhancing the
quality of education, ultimately addressing the growing demand for mechanical engineers. Such an
initiative would better align the educational system with the evolving requirements of the industrial
sector, ensuring that the workforce is both highly qualified and sufficiently large to meet future
challenges.
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ERASMUS+ PROJECT “ENHANCING MECHANICAL ENGINEERING
EDUCATION IN MOLDOVA FOR INDUSTRY 4.0 NEEDEDU4.0

To address these challenges, the Technical University of Moldova launched an Erasmus+
project, that was financed by the EU in the beginning of 2024. The primary goal of the project is to
accelerate the transition to Education 4.0 within Moldovan higher education institutions, ultimately
improving the employability of university graduates, especially in the mechanical industry.

The project has several specific objectives:

e Developing and implementing a new joint inter-university master’s program in
mechanical engineering, with a special emphasis on Industry 4.0, across three institutions
in Moldova.

e Strengthening the capacities of higher education institutions in Moldova by implementing
innovative teaching and learning methods.

¢ Creating teaching materials for at least 18 courses within this program.

e Equipping three virtual laboratories to support hands-on, technology-driven learning.

e Establishing long-term cooperation with European Union partners and non-academic
partners to support and sustain these initiatives.

This initiative aims to modernize Moldovan higher education, aligning it with European
standards and preparing students with the skills needed for the evolving job market.

The Moldovan partners in this project include three universities: the Technical University of
Moldova, "Alecu Russo” State University of Balti, and "Bogdan Petriceicu Hasdeu" State University
of Cahul. From the European Union, the key partners are the DRAXLMAIER Group, RWTH Aachen
University in Germany, and Transilvania University of Brasov in Romania.

In addition, the project has several associate partners that provide valuable support and
expertise: DRAXLMAIER Group Moldova, the Ministry of Education and Research of the Republic
of Moldova, the National Agency for Quality Assurance in Education and Research (ANACEC), and
the Chamber of Commerce and Industry (CCI). Together, these partners bring a strong network of
academic, industrial, and governmental resources to achieve the project’s goals.

The project outlines several activities planned for implementation from 2024 to 2026. To
achieve these goals, a consortium has been formed, consisting of the three Moldovan universities
mentioned. This consortium is responsible for the following tasks to ensure the project’s success:

e Developing the program curriculum, along with curriculum support materials and a
methodological guide.

Preparing a self-evaluation report to obtain provisional authorization for the program.
Establishing an inter-university team to design and deliver course units for the program.
Promoting the program within Moldova’s vocational education and training (VET) system.
Coordinating efforts to build essential skills in vocational pedagogy, providing a strong
foundation for future VET teachers and their career-related activities.

¢ Delivering high-quality education within the program by integrating education, research,

and innovation, fostering a knowledge-based, sustainable society and nurturing students’
creative and critical thinking.

e Enhancing the career prospects of potential managers in TVET institutions by cultivating

leadership and management skills.

e Offering guidance and support to departments responsible for the continuous professional

development at partner universities to facilitate the program’s implementation.

e Pursuing any additional objectives aligned with the project consortium’s mission.

The proposed joint interuniversity master program presents both a challenge and a valuable
opportunity for the three Moldovan universities as well as for the Moldovan industry. What outcomes
and benefits can be expected from this opportunity, and how might such an inter-university program
positively impact both higher education and industry in R. Moldova? What specific advantages could
arise from combining the strengths and expertise of multiple universities? Additionally, how might
this collaborative approach better prepare graduates for the workforce, enhance industry-relevant
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skills, and support Moldova’s goals for economic and industrial development? Could this program
also foster stronger connections between academia and industry, creating pathways for innovation,
research, and job creation? Finally, what role might this program play in elevating R. Moldova’s
educational standards and its international competitiveness in engineering and technology fields?

THE MAIN BENEFITS IN THE FIELD OF AWARDING JOINT DEGREES

Achieving the goal of training in the engineering field requires rethinking study programs at
all university levels by exploring the needs of the social and economic environment, by consulting
all members of the educational and business sectors. University study programs, both for bachelor's
and master's degrees, must be developed taking into account the economic and social requirements
of the environment.

The main benefits of awarding joint degrees include fostering strong academic partnerships,
enhancing the quality and credibility of educational programs, increasing international recognition
and comparability of qualifications, simplifying administrative processes, and creating a more
cohesive and enriched learning experience for students across partner institutions.

Awarding inter-university joint degrees demonstrates a strong commitment to collaboration
and fosters a deeper sense of community among partner institutions. This approach promotes a unified
educational framework and a shared vision for a more integrated student learning experience. Such
partnerships enhance program credibility, increase the likelihood of securing funding, and contribute
to higher quality educational offerings. Joint degrees also enhance readability and comparability, as
they are structured to be easily understood and recognized by the educational system and various
universities.

By streamlining administrative procedures, the process of awarding joint degrees reduces
redundancy and complexity, thus improving the efficiency of managing academic programs across
multiple institutions. Moreover, joint degrees serve as both a practical and symbolic instrument for
fostering deeper academic cooperation. Practically, they bring institutions together to develop
cohesive curricula, align academic standards, and ensure that students receive an integrated education
across partner schools. This collaboration is beneficial for students, who experience a seamless
academic journey rather than navigating the requirements of separate institutions.

Symbolically, joint degrees signify a strong partnership and shared commitment to academic
excellence, underscoring a unified approach to education across the system. They represent the
collective credibility and standards of all institutions involved, making the diploma itself evidence of
collaborative educational input.

Moreover, joint degrees streamline the administrative and credentialing processes. With
shared procedures and a single diploma, students and institutions alike avoid redundant paperwork
and bureaucratic complexities, simplifying degree recognition and enhancing the degree's portability
internationally. This makes joint degrees highly valuable for students seeking opportunities in diverse
regions and industries, as their qualifications are more easily understood and accepted across different
educational and employment landscapes.

Awarding joint degrees offers increased transparency and clarity for employers, making it
easier for them to recognize and understand the qualifications of potential employees. By
standardizing and consolidating the academic credentials awarded by multiple institutions, joint
degrees provide a single, clear representation of a graduate’s skills and experiences. This facilitates
smoother recognition in the labor market, as employers can confidently assess the education and
competencies gained through such programs.

Joint degrees improve the alignment between the degree and the real-world experiences of
students. Since joint degree programs are often interdisciplinary and involve multiple institutions,
they provide students with a broader range of perspectives, skills, and knowledge that are highly
valuable in the workplace. This comprehensive experience is reflected in a joint degree, giving
employers insight into the diverse learning environments and collaborative skills that students
developed throughout their studies.

Joint degrees serve as a reliable indicator of a graduate’s adaptability, cultural awareness, and
ability to work within varied academic and professional contexts—qualities that are increasingly
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valued in the global job market. For employers, the transparency and clarity of a joint degree
streamline hiring processes, reducing ambiguity and ensuring that graduates are well-prepared for
roles that demand a combination of expertise, versatility, and cross-cultural understanding.

CONCLUSIONS

Achieving these opportunities in the R. Moldova will require active commitment not only
from the universities involved in the NEEDEDUA4.0 Erasmus+ project but also from the MECRM and
business partners. This means that universities will need to invest in curriculum development, faculty
training, and program promotion, while the MECRM must provide policy support, regulatory
assistance, and potentially funding. Business partners also play a critical role by offering industry
insights, practical training opportunities, and potentially hiring program graduates. Only through the
collaborative efforts of all these stakeholders can the program succeed in aligning education with
industry needs and fostering Moldova's economic and industrial growth.

Joint programs offer all parties a good sense of security: the few universities involved go
through an intense administrative control and decision-making procedure and can be sure that
everyone involved in the program will facilitate employment. Students know exactly what they want
and do not have to go through the sometimes very difficult process to find the job. In other words,
collaborative academic programs strengthen relationships between universities and serve as a
powerful marketing tool to attract new students.

These collaborative programs will result in higher-quality, more attractive educational
offerings, facilitate resource efficiency, strengthen program credibility, improve funding prospects,
and support broader national recognition and standardization. Joint inter-university programs serve
three main purposes: academic, economic and social.

In the academic field, they improve the quality of teaching and learning, promote academic
excellence and develop interpersonal competences and awareness. In economic terms, joint degrees
respond to the demand for knowledge-based economies, while in social terms, they foster
collaboration and cooperation. These programs can boost economic development and increase social
cohesion. In addition, joint inter-university degrees promote increased social mobility, as well as
promoting self-reliance and personal growth. Although this list is not complete, such an approach is
inevitable in today's conditions of student numbers and the demand for graduates by businesses.

Acknowledgement. This article is produced within the Erasmus+ project "Enhancing Mechanical
Engineering Education in Moldova for Industry 4.0/ NEEDEDU4.0 ERASMUS-EDU-2023-CBHE-
STRAND-2, Grant Agreement no0.101128623, funded by the European Union".
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ARTIFICIAL INTELLIGENCE - THE TECHNOLOGY THAT
TRANSCENDS OUR IMAGINATION

Ciprian APOSTOL
"Alexandru loan Cuza" University, 11 Carol | Bd., lasi, Romania

Abstract. The global economy is currently facing a series of major challenges, which is why its main
characteristic can be said to be uncertainty. One of these challenges is artificial intelligence (Al).
With its spectacular evolution, moving from theoretical concepts to concrete applications that
influence almost every aspect of modern life, Al has come to transcend imagination, and the unknown
limits of its application truly represent both a challenge and a concern.

The aim of this study is to highlight the evolution and main characteristics of artificial intelligence,
in order to try to clarify whether this new revolution will help or endanger us. To achieve this goal,
we used non-participatory observation as a research method, and the entire process involved a
descriptive analysis based on information from various sources, such as accredited institutions,
media, and literature. The originality of this article lies in the fact that the data is up-to-date, and as
future research directions, we plan to present the impact of Al on everyday life, to highlight both the
benefits and dangers associated with it.

Keywords: artificial intelligence, benefits, dangers, evolution, challenges, concerns, future.
JEL code: F63, 100, 030, 031

INTRODUCTION

The New Economy, also known as the Knowledge Economy, is centered around information.
Thus, the current stage of economic and social development on a global level is characterized by a
series of interconnected transformations and trends that influence both the economy and the social
structure. Technology in general, and artificial intelligence, automation, big data, and the Internet of
Things (10T) in particular, are redefining production, trade, and services, as well as ways of life. In
other words, digitalization is present in all sectors of the economy and influences their development,
sometimes bringing major changes in a very short time. It also has a significant impact on social
interactions and modes of communication.

The industrial revolution has reached a level once unimaginable. Today, we are talking about
the fourth industrial revolution, also known as Industry 4.0, which is based on advanced automation,
intelligent robots, and factories connected through loT. Additionally, traditional relationships
between employees and employers are being redefined with the emergence of the digital economy
and platform-based services (such as Uber, Airbnb etc.), while the gig economy, based on temporary
and freelance work, has gained significant momentum.

In human interactions and modes of communication, digitalization has brought about
fundamental transformations. The way people communicate, connect, and form relationships is
increasingly influenced by the rapid evolution of digital technologies, such as smartphones, the
internet, social networks, and messaging apps. All these have profoundly reshaped the social
landscape. While the digitalization of social interactions has brought numerous benefits by expanding
the possibilities for connection and communication, it is essential to adapt in a balanced and mindful
way to maintain authentic and healthy relationships in an increasingly digitalized world, as this also
presents significant challenges.

All these aspects, along with the challenges posed by the sometimes uncontrolled
development of the technological process and the unknowns associated with this revolution of
humanity, have sparked interest among practitioners, theorists, and especially researchers.
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LITERATURE REVIEW

There are numerous articles and studies published about artificial intelligence. The topics
covered are very diverse, ranging from the technical and applied aspects of Al to its ethical, social,
and economic implications. As technology advances, research and articles are becoming increasingly
diversified and in-depth.
The most frequently explored topics related to Al are:
- Technical aspects and recent developments in Al (machine learning, deep learning, natural
language processing, computer vision); [1-3]
- Applications of artificial intelligence in various economic and social sectors (healthcare,
industry, finance, education, commerce, etc.); [4-6]
- Ethics and challenges related to Al; [7-9]
- Artificial General Intelligence (AGI); [10]
- Artificial intelligence and society (social and cultural impact, policies and regulations, Al-
based economy); [11-13]
- Creative artificial intelligence (Al and art, Generative Adversarial Networks). [14-16]
Moreover, there are publications dedicated to artificial intelligence that specialize in specific
aspects of the field. For example: Nature Machine Intelligence, which publishes research and reviews
in a wide range of topics in machine learning, robotics, and Al; MIT Technology Review, which
publishes articles on Al innovations and their impact on society and industry; IEEE Spectrum, which
captures technical aspects and innovations in Al, machine learning, robotics, and automation; OpenAl
Blog, which publishes research, studies, and articles on the progress made by OpenAl in Al, including
ChatGPT etc.

MATERIALS AND METHODS

The aim of this study is to highlight the evolution and main characteristics of artificial
intelligence, in order to try to clarify whether this new revolution will help or endanger us. Non-
participatory observation is the research method, and the entire process involved a descriptive
analysis based on information from various sources, such as accredited institutions, media, and
literature. The originality of this article lies in the fact that the data is up-to-date. In terms of future
research directions, we intend to present the impact of Al on everyday life, in order to highlight both
the benefits and especially the dangers of the unknown in the use of Al.

RESULTS AND DISCUSSIONS

Our study focuses on the evolution of artificial intelligence, the fields in which it is applied,

as well as its benefits and the challenges involved in its use.

Regarding the evolution of artificial intelligence, it has gone through several stages,

starting with concepts and ideas developed over centuries, as follows: [17]

« Antiquity and the Middle Ages: Thinkers like Aristotle and medieval philosophers began
exploring concepts of reasoning and logic, which form the basis of artificial intelligence.
In the 13th century, philosopher and mathematician Ramon Llull developed the "ars
combinatoria" technique, influencing the development of logic and computers;

e 17th-20th centuries: In the 17th century, philosopher and mathematician Gottfried
Wilhelm Leibniz developed the "Characteristica Universalis," an early form of automatic
computing. In the 19th century, mathematicians such as George Boole and Ada Lovelace
made significant contributions to the development of symbolic logic and programming
concepts;

e 1940s-1950s: This period saw the development of the first computers and the formulation
of programming and human thought simulation concepts;

e 1950s-1960s: Researchers began exploring the possibility of creating machines that could
simulate human intelligence, and the term "artificial intelligence” emerged at the 1956
Dartmouth Summer Conference, where John McCarthy, Marvin Minsky, and other
researchers discussed and developed ideas in this field;

e 1960s-1970s: During this time, programming languages and algorithms were developed
to enable computers to simulate human reasoning. IBM developed chess programs;
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e 1980s-1990s: Significant development occurred in neural networks and machine learning,
and expert systems were created to simulate human knowledge and skills in specific fields;

e 1990s-2000s: This period saw a focus on natural language processing and the
development of algorithms capable of understanding and generating human language. The
early 2000s witnessed increased popularity in machine learning and deep learning
algorithms;

e 2010s to the present: Major technological advances led to an exponential increase in
computational power and efficiency, facilitating the effective application of deep neural
networks. Significant achievements have been made in voice recognition, natural language
processing, computer vision, and other fields.

The evolution presented by a brief inquiry to ChatGPT is also very interesting. The

stages outlined are as follows:

- Early and theoretical stage (1940s-1950s): The idea of artificial intelligence emerged
with the development of the first computers. In 1943, Warren McCulloch and Walter Pitts
proposed the concept of the "neural network," laying the groundwork for neuron-based
Al, and in 1950, Alan Turing proposed the famous Turing Test to determine if a machine
could imitate human thinking. Together with John von Neumann, they explored
computing models and algorithms;

- Founding the field (1950s-1970s): In 1956, the Dartmouth Conference took place,
marking the official birth of Al, where John McCarthy, Marvin Minsky, and other
researchers discussed the creation of machines that could simulate human intelligence.
During this period, simple programs appeared, demonstrating that machines could solve
problems (for example, the Logic Theorist program (1955) created by Newell and Simon
could prove mathematical theorems), and expert systems were developed (such as
DENDRAL for chemistry and MYCIN for medicine);

- Al crises and stagnation (1970s—1980s): During the '70s and '80s, investments and
interest in Al drastically declined. The limitations of technology and high costs hindered
the expected progress. Despite these challenges, new techniques were developed, such as
specialized programming languages (LISP and Prolog) and symbolic knowledge
representation techniques;

- Al renaissance and machine learning (1990s—-2010): This period is marked by advances
in hardware and machine learning. The fact that IBM's supercomputer Deep Blue defeated
world chess champion Garry Kasparov in 1997 demonstrated the power of Al in complex
strategic games;

- The deep learning and modern Al era (2010—present): Characterized by the explosion
of neural networks, the emergence of virtual assistants (Siri, Alexa, Google Assistant),
generative Al (Generative Pre-trained Transformer - GPT), generative neural networks
(Generative Adversarial Networks, GPT-3, GPT-4, ChatGPT), and applications in
industry;

- The future of Al: Researchers are exploring the possibility of creating Al capable of
learning and performing similarly to human intelligence (Artificial General Intelligence -
AGI), and debates on the ethical and social implications of Al continue, considering its
impact on the job market and data privacy, as well as the potential risks of superintelligent
Al.

There are several types of artificial intelligence: [18]

e Weak Al (Narrow Al): Specialized in a specific task (e.g., virtual assistants, facial
recognition etc.);

e General Al (Artificial General Intelligence - AGI): A theoretical concept in which an Al
system would have cognitive abilities similar to those of humans, allowing it to solve a
wide range of problems;

e Superintelligent Al: A concept in which Al would surpass human cognitive abilities in
all domains;
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e Reactive Machine Al: Able to respond to external stimuli in real-time but cannot build
memory or store information for the future;

e Limited Memory Al: Stores knowledge and can use it to learn and train for future tasks;

e Theory of Mind Al: Can sense and respond to human emotions; it can also perform the
tasks of machines with limited memory;

o Self-Aware Al: The final stage of artificial intelligence, where it can recognize the
emotions of others, has a sense of self, and possesses human-level intelligence.

There are also several branches or fields of artificial intelligence, such as:

- Machine Learning (ML): A branch of Al where systems are trained to learn and improve
performance from experience without being explicitly programmed to do so. [19] ML
algorithms include neural networks, decision trees, regression algorithms, and many
others, identifying patterns in data and learning from them to make predictions or
decisions;

- Deep Learning: Utilizes complex artificial neural networks inspired by the human brain,
with many layers (deep neural networks), and is predominantly used in image recognition,
natural language processing, and games (e.g., Generative Pre-trained Transformer — GPT,
Convolutional Neural Networks — CNN, etc.); [20]

- Natural Language Processing (NLP): A field that deals with the interaction between
computers and human language to enable machines to understand, interpret, and generate
natural language. Its applications include machine translation, chatbots, sentiment
analysis, speech recognition, and text synthesis; [21]

- Computer Vision: Processes and interprets visual data, such as images and videos; [22]

- Planning and Decision Making: Al can be used to develop systems that plan actions and
make decisions based on data.

Artificial intelligence is increasingly present in all sectors of the economy and in daily life.
Today, we talk about autonomous vehicles, virtual assistants (Alexa, Siri, Google Assistant),
industrial robots, algorithms used for financial market analysis, automated trading, fraud prevention,
and the use of Al in medicine has yielded results that were perhaps unimaginable until now (e.g.,
medical diagnosis, imaging analysis, drug production, highly precise surgeries, etc.).

No one disputes that artificial intelligence (Al) brings a series of significant benefits that
transform various areas of human life, the economy, and technology, with the potential to improve
efficiency, productivity, and overall quality of life. Several authors have highlighted a range of
benefits of artificial intelligence, including those in Table 1. [23]

Table 1. Benefits of Al in VVarious Sectors

Sector Applications Tangible Benefits
Healthcare Disease diagnosis, drug discovery ;21\2:1%\;6(1 patient outcomes, cost
Autonomous Vehicles | Self-driving cars, traffic management Increased safety, reduced congestion
Retail Customer recommendations, inventory Enhanced customer experience,

management increased sales
Agriculture Precision farming, crop management Higher yields, resource optimization
Manufacturing Predictive maintenance, quality control Reduced dov_vntlme, improved
product quality
Finance Fraud detection, risk assessment Enhanped security, efficient
operations

Of course, these are just a part of the benefits of artificial intelligence. If we read the

specialized literature, we observe that they are numerous. Thus, we can also highlight the following:

o Automation of repetitive processes in any sector, leading to increased productivity and
reduced operational costs;

e Improvement of decision-making through the analysis of complex data and
recommendation systems;

101



CONFERENCE PROCEEDINGS

,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

« Personalization of user experiences through tailored services and adaptive learning;
o Enhancement of security and fraud detection;
« Reduction of errors and execution time in industry through advanced manufacturing and
predictive maintenance;
e Support for innovation and scientific research through rapid discoveries and advanced
simulations;
« Easy access to information and services through virtual assistants, chatbots and customer
support etc.
With the development and implementation of artificial intelligence (Al), a series of complex
and diverse challenges have also emerged, impacting both the technology itself and society, the
economy, and ethics. Some of these are summarized in Table 2. [24-26]
Table 2. The main challenges associated with artificial intelligence

Impact on the
Job Market

Challenge Examples Explanations
Discrimination and | Al algorithms can reflect and amplify existing biases from the
Bias data they were trained on.
Ethics and Surveillance and Data | Al is increasingly used to monitor and analyze individuals'
Responsible Privacy behavior, violating the right to privacy and personal freedom.
Use Autonomous Weapons | The development of Al for military applications raises serious
risks, including the loss of human control over life-and-death
decisions.
Job Losses Manual labor or repetitive tasks are particularly vulnerable.

Creation of New Jobs

New jobs will emerge in technology fields, but they will often
require new skills, such as programming, data management, and
complex analysis.

Economic Inequalities

Profits could accumulate at companies that own the technology.

Transparency

Lack of Transparency

Many Al models, especially deep learning, may make efficient
decisions, but it is difficult for humans to understand exactly
how they arrived at those decisions.

Explainability

Developing explainable algorithms so that people can clearly
understand the reasoning behind an Al decision provides
transparency and accountability in using these systems.

Safety and
Control

Uncontrolled Al

There is a danger of Al evolving to a point where it becomes
difficult to control, and making decisions that are not aligned
with human interests could have unpredictable negative
consequences.

Cyber Attacks and

Vulnerabilities

Al systems can become targets for cyber attacks, and the impact
could be devastating.

Regulation and
Governance

Legislative Gaps

An appropriate legal framework is needed to regulate the use of
Al properly and to prevent abuses, but legislation often fails to
keep pace with Al development.

Standardization

Al is unevenly regulated globally. The lack of international
standards makes it difficult to monitor and regulate its
implementation.

Legal Responsibility

Questions arise about who is responsible in the event of Al
failure.

Big Data A balance must be found between using data to improve Al and
Data Security protecting individuals' privacy.
and Privacy Data Abuse Al can extract sensitive information from personal data, leading
to privacy violations, manipulation, or misinformation.
Al Race Between | Superior Al can provide a significant strategic advantage across
Nations various fields, and the competition for it could escalate into
National international tensions or even conflicts.
Security Information Using Al to generate fake news or manipulate public opinion
Manipulation amplifies the risks of social and political destabilization.

102



CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

Consciousness and Al | ould Al ever become conscious or possess some form of
Philosophical awareness? And if so, should it be granted rights similar to those
and Moral of humans?
Dilemmas Values and Morality There is the following dilemma: can Al be used to make moral
or ethical decisions, and who decides what values to integrate
into AI?

Progress in computing power, Big Data, Deep Learning, increased investments, Cloud
Computing, academic research, and collaborations with the tech industry have led to an explosion of
Al applications and a growing interest in this technology, accelerating its development and
widespread adoption in recent years. As such, there is hardly a day that goes by without news of new
discoveries in the field (for example: Humanoid Robot Fair in Beijing. Some have been created to
assist with household chores; Cognitive robots tested at IFA Berlin 2024. Artificial intelligence
enables them to perform almost any activity; Is this the fastest robot in the world? Starl moves at 13
km/h, etc.).

Given the impact of Al technologies on the economy, society, and daily life, regulation is
absolutely necessary. Various governments and international bodies are working to create a
legislative framework to ensure that Al is developed and used responsibly, ethically, and safely. For
example, the OECD launched a set of principles on Al in 2019, emphasizing transparency,
accountability, and the protection of human rights; the European Commission proposed the Artificial
Intelligence Act, the first comprehensive legislative framework dedicated to Al, in 2021; in 2022, the
Biden Administration published a document titled “Blueprint for an Al Bill of Rights,” highlighting
citizens' rights concerning the use of Al, and China introduced regulations regarding recommendation
algorithms, mandating that these systems be transparent and avoid discrimination, among other
requirements.

CONCLUSIONS

Artificial intelligence is a vast field of computer science that focuses on creating systems and
machines capable of performing tasks that typically require human intelligence. These tasks include
learning, reasoning, speech recognition, natural language processing, visual perception, and decision-
making. Al aims to imitate and enhance human cognitive abilities.

The evolution of Al has been rapid, moving from theory to practice, and it continues to
accelerate, promising radical changes in nearly every field. While it brings numerous benefits and
advancements across various domains, it also comes with a series of significant risks that must be
managed carefully. The risks associated with artificial intelligence are complex and varied, involving
technological, social, economic, and ethical aspects. To mitigate these risks, international
collaboration, the development of an appropriate legal framework, and the promotion of ethical and
responsible Al development and implementation practices are essential.

Al must be approached with caution and responsibility. Collaboration among governments,
companies, researchers, and the public is necessary to manage risks and maximize the benefits of this
evolving technology, and Al regulation is crucial to ensure that emerging technologies are developed
and used in a way that protects human rights, promotes transparency, and minimizes risks.
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EFFICIENCY
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Abstract. In this paper, we will look at how improving energy efficiency and switching to renewable
sources (solar, wind, hydroelectric) can support long-term sustainable development. Worldwide,
energy efficiency is becoming the central solution for reducing the carbon footprint, reducing
pollution and preserving resources, in the context of climate change and the depletion of natural
resources. Thus, energy efficiency contributes to minimizing energy losses in conversion and use
processes, which leads to reduced costs and pollution. It also supports energy security and reduces
dependence on fossil fuels such as oil, coal and natural gas, which are polluting and limited sources.
Another crucial element is technological innovation, which includes the development and
implementation of new technologies such as photovoltaic panels, wind turbines, geothermal power
plants and energy storage systems. The shift towards a sustainable energy system is thus a key
direction in mitigating climate change, preserving natural resources and improving quality of life, he
said, while supporting the transition to a more secure and energy-sustainable future.

Keywords: climate change, emissions reduction, energy efficiency, renewable technologies,
sustainability.

JEL code: 033, Q55

Introduction

The study aims to analyze the contribution of energy efficiency in optimizing resource
consumption and in reducing the negative impact on ecosystems, aiming at a sustainable future from
the energy perspective.

In the literature, the transformation of energy and sustainability through efficiency is widely
approached by authors from various perspectives. Energy efficiency is the key to reducing carbon
emissions and conserving natural resources, as it not only limits energy losses in conversion and use
processes, but, but it allows cost savings and reduces environmental impact. Energy efficiency is "the
largest energy resource™ because it is easier to save energy than to generate new sources [3]. Another
key issue is technological innovation, which includes the development and application of new
technologies such as photovoltaic panels, wind turbines, geothermal power plants and energy storage
systems. These technologies offer cleaner methods of obtaining energy and, by integrating them with
digital solutions and IoT (Internet of Things), enable more efficient control and reduction of losses
throughout the energy chain [2]. Emerging technologies (solar, wind, green hydrogen, etc.) optimize
both energy production and distribution, which leads to a significant reduction in losses. Renewable
sources, such as solar and wind power, are presented in the literature as the pillars of a sustainable
energy economy. Their integration with energy efficiency methods provides a viable alternative to
fossil fuels and contributes to reducing global greenhouse gas emissions. Investment in efficiency is
essential not only for ecology, but also for the economy, generating opportunities in the field of green
technology and enhancing economic competitiveness through job creation, reducing consumer costs
and decreasing national energy dependence. Among the challenges that stand in the way of the
effective implementation of sustainable technologies and energy efficiency, high initial costs,
reluctance to change and the lack of uniform regulations could be mentioned [5]. Thus, it becomes
imperative that policies are well defined, financial incentives and educational programmes lead to the
adoption of energy efficiency measures and the transition to green energy [9].
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A large part of the energy sources used globally come from fossil fuels (oil, natural gas and
coal), generating large amounts of carbon dioxide and other greenhouse gases (GHG). These
emissions contribute to global warming, which triggers extreme climatic events such as droughts,
floods, forest fires and hurricanes. Energy efficiency can significantly reduce fossil fuel consumption,
thus reducing emissions and climate impact. International agreements such as the Paris Agreement
set targets for reducing carbon emissions. Qil, natural gas and coal reserves are limited and their
continued exploitation at high rates leads to the rapid depletion of these resources. As resources run
out, extraction costs increase and pollution associated with exploitation and transport becomes more
serious. By increasing energy efficiency, we can reduce dependence on these resources by keeping
them for a longer period.

The process of extracting resources has negative effects on ecosystems, destroying natural
habitat and threatening biodiversity. Energy efficient technologies can reduce the demand for new
resources, thus limiting the expansion of exploitations and the impact on natural ecosystems.

In addition to GHG emissions, fossil fuels also generate dangerous pollutants such as nitrogen
and sulphur oxides, heavy metals and volatile organic compounds. They affect air and water quality,
contributing to public health problems and biodiversity degradation. Energy efficiency reduces
consumption and thus, implicitly, the volume of pollutants released into the environment.
Conventional energy processes also generate hazardous waste and require large amounts of water for
cooling and other processes. Lower energy consumption also reduces the impact on water resources,
which are increasingly subject to environmental pressures. Energy efficiency brings considerable
economic benefits, reducing production and operating costs for industries and households. Thus, the
savings made can be invested in more environmentally friendly technologies. Dependence on energy
imports is vulnerability for many countries. By improving energy efficiency, this dependence can be
reduced, allowing more efficient use of local resources and reducing exposure to fluctuations in the
global market.

Energy efficiency stimulates the development of advanced technologies such as renewable
energy sources, digitalization and automation of energy processes. This can lead to a more modern
and competitive economy. As investment in energy efficiency increases, jobs are created in areas
such as building renovation, renewable energy infrastructure and energy resource management, thus
promoting a sustainable economy.

1. Connections between energy sources and conversion efficiency in the context of
sustainable development

The link between the different types of energy sources and the efficiency of their conversion
is crucial for the creation of sustainable energy systems. This connection affects not only the process
of energy generation, but also its effects on the environment and the economy.

Energy sources fall into two broad categories: renewable and non-renewable. Renewable
energy sources are those that naturally regenerate over relatively short periods of time, thus being
considered sustainable. Non-renewable energy sources are those that do not naturally regenerate
within an accessible human time frame, making them finite and unsustainable in the long run.

Table 1. Types of energy sources

Types of energy sources | Description | Examples
Renewable energy sources - Sources of energy that renew naturally in a short time
Solar energy Energy obtained from solar radiation Photovoltaic p&giltss’ solar thermal
Wind energy Energy obtained fro”.‘ the movement Wind turbines, wind farms
of the wind
Hydraulic power Energy Obtam\?\?ag?m the flow of Hydropower plants, dams
Energy obtained from the heat of the | Geothermal plants, geothermal heat
Geothermal energy
earth pumps
Bi Energy obtained from organic Bio fuels (ethanol, biodiesel), wood
iomass . .
materials burning
Tidal energy Energy obtained from tidal motion Tidal power plants
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Non-renewable energy sources - Sources of energy that are consumed and not renewed in the short term
Energy obtained from finite natural
resources
Energy obtained through nuclear
fission or fusion
Source: author data processing according to the World Energy Outlook 2021 report

Fossil fuels Oil, coal, natural gas

Nuclear energy Nuclear reactors

Energy transformation refers to the process by which energy from one form is converted into
another form so that it can be used effectively in various applications. This process is fundamental in
all areas of human activity, from electricity production to the operation of transport, heating and
cooling systems.

In literature, energy conversion is frequently associated with the principle of conservation of
energy, which stipulates that the total energy of an isolated system remains constant, even if it can be
transformed from one form to another. Thus, the chemical energy of a fuel can be converted into heat
energy by the combustion process, and then into mechanical energy by means of an engine.

Table 2. Types of energy conversion

Type of energy

conversion

Description

Examples

Thermal conversion

The transformation of thermal
energy into other forms of
energy

Thermal power plants, steam turbines, solar
thermal panels

The transformation of

substances

Mechan!cal mechanical energy into Wind generators, hydropower, gas turbines
conversion .
electrical energy or other forms
_ The transformation of electrical El_ectrlc motors (transforms electr_lcal energy
Electrical . into mechanical energy), electric heaters
. energy into other forms of . .
conversion ener (transforms electrical energy into thermal
9y energy)
Chemical The transformation of energy Batteries (chemical energy is converted into
conversion stored in the chemical bonds of electricity), fuel cells (convert hydrogen and

oxygen into electricity and water)

Nuclear conversion

Transforming nuclear energy
into other forms of energy

Nuclear reactors (energy released by fission or
fusion is used to produce electricity)

Solar conversion

Transforming solar energy into
other forms of energy

Photovoltaic panels (transforms solar energy
into electricity), solar thermal power plants
(transforms solar energy into thermal energy)

Cm%;ehrz?(;ﬁatlo Use of mechanical energy to Generators (used in power plants and
electricity generate electricity hydropower plants)

Source: author data processing according to the Global Energy Transformation: A Roadmap to 2050, 2019

These conversion methods play a role in the efficient use of energy, allowing it to be produced,
distributed and stored in order to sustain the most sustainable global energy demand. Increasing
efficiency and integrating renewable energy sources into these systems are fundamental to address
environmental challenges and promote energy sustainability [1].

The interconnection between energy source types and the efficiency of the conversion process
is essential for the improvement of energy systems. Renewable sources, while facing some efficiency
challenges, bring considerable benefits in terms of sustainability and environmental impact. On the
other hand, non-renewable sources, although they may be more effective in some respects, contribute
to pollution and dependence on scarce resources [6].

In the context of sustainable development, the role of energy transformation can be analyzed
through several perspectives:

a) One of the most important objectives of sustainable development is the reduction of
greenhouse gas emissions. Transforming energy to renewable sources such as solar, wind or hydraulic
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power helps to reduce dependence on fossil fuels that contribute to air pollution and climate change.
By improving the efficiency of conversion processes, carbon emissions are reduced and
environmental impacts are limited [4].

b) Diversification of energy sources by integrating renewable sources into the energy mix
reduces the vulnerability of economies to fluctuations in fossil fuel prices and geopolitical instability.
This diversification contributes to economic stability and to ensuring a continuous supply of energy
for consumers and industry.

c¢) Ensuring access to energy for all communities, particularly in underdeveloped regions.
Renewable energy projects (solar panels or wind turbines) provide local energy solutions that are
often more affordable and easier to implement than traditional fossil fuel infrastructure. This
contributes to improving quality of life and reducing energy poverty [12].

d) Innovations in renewable energy technologies and energy efficiency generate economic
opportunities by creating jobs in research, development, construction and operation [8].

e) The implementation of policies supporting the use of renewable sources and energy
efficiency reduces the negative impact on ecosystems and natural resources [7].

f) Raising awareness of the impact of energy choices on the environment and the economy
can empower consumers, which contributes to achieving sustainability goals.

In order to increase conversion efficiency, investment in research and development as well as
the adoption of energy policies that facilitate the transition to sustainable sources must be made. Here
you can exemplify some strategies: creating new conversion technologies, such as more efficient
wind turbines or high-performance photovoltaic panels; development of mixed energy systems
combining renewable sources with traditional ones, thus maximising efficiency and minimising
environmental impact and last but not least implementing measures to encourage energy efficiency
and the use of renewable sources (fiscal subsidies or credits for green energy investments) [11].

2. Significance of energy efficiency in reducing emissions

The most important factor in reducing greenhouse emissions is undoubtedly energy efficiency
with an impact on air quality and, implicitly, global warming. Society can reduce fossil fuel
consumption and associated emissions by using energy more efficiently, thereby contributing to
international environmental goals and protecting ecosystems.

In the table below, we exemplify the distribution of fossil fuel consumption by sectors of
activity at European Union (EU) level.

Table 3. Distribution of fossil fuel consumption at EU level by sector

. Percentage of total consumption
Sectors of activity Fossil fuels (%)
Electricity and heating production 35
Industry 25
Transport 30
Residential and commercial sector 8
Agriculture 2

Source: estimated values taken from Eurostat databases, 2021-2022 reports

Most global carbon dioxide (CO:) emissions come from burning fossil fuels for energy
production, including electricity, transport and industry (about 35%). It can be seen that industry also
represents one of the largest consumers of energy (about 25%), but by optimizing production
processes and adopting equipment and materials with high energy efficiency, emissions from this
sector can be significantly reduced. With the help of efficient industrial equipment, the
implementation of energy consumption monitoring systems and the optimization of construction and
production processes can contribute to reducing emissions and increasing the competitiveness of
companies [10].

Another sector responsible for consuming 25% of energy-related CO. emissions is transport,
and increasing energy efficiency by improving vehicle fuel efficiency, using hybrid and electric
vehicles and implementing more efficient transport management practices can substantially reduces
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the impact on the environment. Energy efficiency programs in transport are essential for the transition
to more sustainable mobility and the reduction of air pollution, especially in urban areas.

Buildings are responsible for 8% of the EU's energy consumption and related emissions.
Thermal insulation measures, use of efficient materials, modernization of heating, ventilation and
lighting systems lead to improved energy efficiency and can reduce CO- emissions by up to 50%. In
cities, where the population and building density is higher, the energy efficiency of buildings is
essential for long-term emission reductions.

Reducing energy and industrial emissions, together with energy efficiency measures, helps to
improve air quality and protect the health of the population, thus reducing expenses related to the
treatment of conditions caused by pollution. Combining energy efficiency with the use of renewable
sources will generate, in the long term, an energy system capable of meeting the increase in energy
demand, while contributing to the reduction of carbon emissions.

The adoption of green technologies together with efficiency measures is of particular
importance for an efficient transition towards a sustainable energy system which contributes to the
reduction of energy losses and, at the same time, to the increase of production capacity from
renewable sources.

The transformation of the energy system implies the need for significant investments, and
well-coordinated multi-year planning, together with the efficient use of financing funds, are essential.
By acting promptly, savings can be realized. It is crucial that funding is efficiently allocated to
investments that take into account domestic particularities and adequately respond to the needs of the
energy system in a timely manner.

The investments represent concrete opportunities for improving the quality of services for
consumers and for revitalizing local industry, by generating jobs and stimulating the economy.
Increasing energy efficiency throughout the energy chain, which includes production, transport,
distribution and end-use of energy, will benefit the environment, reduce greenhouse gas emissions,
increase energy security, help fight energy poverty and it will contribute to increasing
competitiveness in all sectors of the economy.

In terms of responsible behaviour in the use of energy resources, this is a key element in
addressing the energy crisis and combating climate change. To change the mentality and behaviour
of consumers, we need to adopt sustainable practices in everyday life. The citizen must be educated
through information campaigns about the impact of inefficient energy use on the environment. These
campaigns are designed to explain how reducing energy consumption can save money and protect
the environment. At the same time, a responsible behaviour is that of minimizing waste (e.g.:
extinguishing light and unused appliances, reducing the temperature in homes, using energy-efficient
appliances-class A+++, etc).

Responsible behaviour must also be experienced by companies in reducing energy
consumption by adopting responsible and sustainable business practices. Companies can adopt
policies to reduce energy consumption through short and long-term energy saving objectives (e.g.,
measures to optimize energy consumption in factories, office buildings, the use of energy-efficient
technology and the promotion of responsible behaviour among employees). Photovoltaic installations
or wind turbines can help companies significantly reduce energy consumption from conventional
sources and reduce their carbon footprint. Upgrading equipment, recycling waste energy and
optimizing production processes to reduce energy consumption can improve energy efficiency in the
industrial sector. In the transport sector, the most important steps to reduce energy consumption and
greenhouse effect emissions are to optimise routes and choose energy efficient vehicles. Responsible
behaviour can be supported by Governments through fiscal policies, such as financial incentives (for
the purchase of energy-class home appliances A+++, for example, solar panels for homes or electric
vehicles) regulations (imposing standards for buildings, home appliances and vehicles) and support
programmes for implementing more efficient energy practices. Another responsible behaviour in the
use of energy resources also involves adopting a more sustainable lifestyle through the use of public
transport, reducing the consumption of natural resources and choosing more environmentally friendly
consumption options. By reducing the carbon footprint of food by choosing local and seasonal
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products, it can help save resources. Choosing reusable products, such as water bottles or fabric
shopping bags, helps conserve energy and resources. Therefore, at individual and collective levels,
small changes in behaviour can have a particular impact on energy consumption and greenhouse gas
emissions.

Conclusions

Energy efficiency is a special element in reducing emissions and in the fight against climate
change. By reducing the carbon footprint and optimizing energy consumption in various areas, energy
efficiency helps to protect the environment and improve quality of life. The implementation of these
measures brings many benefits, from the conservation of natural resources to the reduction of
pollution and the promotion of public health. In the current context, where global objectives aim to
limit global warming, energy efficiency is becoming an essential tool for building a sustainable and
resilient future.

Efficiency in energy transformation is a key factor in the sustainable use of resources.
Renewable sources play a fundamental role in ensuring a sustainable energy future by providing clean
and inexhaustible alternatives, unlike non-renewable sources, which are not only limited but also
harmful to the environment. Energy efficiency is not only a method of reducing emissions, but also a
driver for sustainable economic development. Investments in this area not only bring financial savings
and lower emissions, but also support the construction of a sustainable future by implementing
effective solutions and innovations in various industries, including, promoting a greener and more
resilient economy. Consistent education and awareness efforts are also crucial to ensure that these
measures are applied on a large scale. Investments in energy efficiency have a multiplier impact on
the economy, contributing to job creation, improving quality of life and ensuring a more sustainable
future. Therefore, the implementation of energy efficiency can bring many economic, social and
environmental advantages. However, it is necessary to address the challenges of initial costs, lack of
awareness and inadequate regulation in order to maximise the positive effects of these measures. An
integrated approach, including education, favourable policies and investment in infrastructure, is
crucial to overcome these obstacles and support the transition to a more sustainable future.
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Abstract. The electoral process represents the foundation through which citizens express their will
and choose the representatives who will govern them. The integrity of this process can be undermined
by various forms of illegal or abusive behaviour, known as electoral offences.

The study of electoral crimes and the political factors that influence them is of fundamental
importance within the legal discipline and has significant implications for the entire legal system and
the functioning of democracy. For legal students and practitioners, understanding electoral offenses
and the political factors influencing them is essential to the development of legal expertise and
professional practice. Addressing this issue offers opportunities for research and intervention in the
field of criminal law, constitutional law and electoral law.

Keywords: electoral system, crime dynamics, interconnected elements, electoral fraud, financial and
administrative resources, electoral ethics

Abstract. Procesul electoral reprezinta fundamentul prin care cetatenii isi exprima vointa si aleg
reprezentantii care 1i vor guverna. Integritatea acestui proces poate fi subminata de diverse forme de
comportament ilegal sau abuziv, cunoscute sub denumirea de infractiuni electorale.

Studiul infractiunilor electorale si a factorilor politici care le influenteaza este de o importanta
fundamentala in cadrul disciplinei juridice si are implicatii semnificative pentru intregul sistem legal
si pentru functionarea democratiei. Pentru studentii si practicienii in domeniul dreptului, intelegerea
infractiunilor electorale si a factorilor politici care le influenteaza este esentiala pentru dezvoltarea
expertizei juridice si a practicii profesionale. Abordarea acestei probleme oferd oportunititi de
cercetare si de interventie in domeniul dreptului penal, dreptului constitutional si dreptului electoral.

Cuvinte-cheie: sistemul electoral, dinamica infractiunilor, elemente interconectate, fraude
electorale, resurse financiare si administrative, etica electorala

Introducere. Inainte de a explora factorii politici care influenteaza aparitia si evolutia acestor
infractiuni, este crucial sa stabilim o definitie clara a conceptului de infractiune electorala. Aceasta
poate fi interpretata ca fiind orice actiune ilegald sau frauduloasa care afecteaza integritatea si
corectitudinea procesului electoral.

Factorii politici pot influenta in mod semnificativ aparitia si evolutia infractiunilor electorale,
prin interactiunea lor complexa cu procesul electoral, cateva dintre aceste aspecte includ:

- Legislatia electorala si sistemul electoral, reglementarile si structura sistemului electoral pot
influenta gradul de integritate a alegerilor. De exemplu, sistemul de votare, regulile privind finantarea
campaniilor si mecanismele de supraveghere pot crea oportunitati pentru abuzuri sau pot contribui la
prevenirea acestora;

- Competitia politica, intensitatea competitiei electorale poate crea un mediu in care partidele
politice si candidatii sunt dispusi sa recurga la tactici ilegale sau abuzive pentru a obtine sau mentine
puterea;
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- resursele financiare, finantarea campaniilor electorale poate influenta in mod semnificativ
rezultatele alegerilor si poate crea oportunitati pentru coruptie sau influenta ilegala;

- mass-media si comunicarea politica, rolul mass-mediei in formarea opiniei publice si
manipularea informatiei poate afecta in mod substantial integritatea procesului electoral;

- cultura politica si institutii, gradul de respect pentru lege si institutiile democratice, precum si
nivelul de educatie politica si constientizare civica, pot influenta receptivitatea unei societati fata de
comportamentele ilegale sau abuzive in cadrul procesului electoral.

Gradul de investigare a problemei la momentul actual, scopul cercetarii. La momentul
actual, importanta si scopul de elaborare a prezentului demers stiintific, apare din intentia autorului
de a releva in prim-plan rolul si locul factorilor politici care conditioneaza aparitia si evolutia
infractiunilor electorale. Totodata este si necesitatea stringenta de efectuare a unei analize ample
referitor la esenta subiectului cercetarii.

Materiale utilizate si metode aplicate. in procesul elaboririi articolului stiintific ne-am
ghidat de mai multe si diverse metode de cercetare stiintifica care au facut posibila investigarea
corespunzatoare a subiectului titulativ, dintre care putem enumera: metoda analizei, metoda sintezei,
metoda deductiei, metoda sistemica, metoda istorica, precum si metoda comparativa.

Baza teoretico-juridica a demersului stiintific cuprinde materialul definitoriu precum ar fi
literatura de specialitate nationald si internationald — care direct sau indirect, abordeaza esenta si
continutul subiectului supus cercetarii.

Rezultatele obtinute in baza analizelor stiintifice efectuate. Studiul infractiunilor electorale
si a factorilor politici care le influenteaza are 0 importanta cruciala pentru specialitatea de Drept,
contribuind la respectarea statului de drept, protejarea drepturilor cetatenesti si functionarea eficienta
a sistemului judiciar intr-o societate democratica.

Contextul politic reprezinta un factor critic care influenteaza aparitia si evolutia infractiunilor
electorale. Acest context este format dintr-o serie de elemente interconectate, care includ sistemul
electoral, competitia politica, cultura politica, coruptia si influenta politica. O analiza mai detaliata a
modului in care fiecare dintre aceste elemente contribuie la dinamica infractiunilor electorale, poate
fi redata in ordinea care succede:

1. Sistemul electoral si legislatia electorald: diversitatea sistemelor electorale si a modalitatilor
de organizare a alegerilor poate crea oportunitati diferite pentru savarsirea infractiunilor electorale.
De exemplu, un sistem electoral proportional poate fi mai vulnerabil la manipularea voturilor decat
unul majoritar uninominal; deficientele in legislatia electorala, cum ar fi lipsa de reglementari clare
privind finantarea campaniilor electorale sau procedurile inadecvate pentru monitorizarea votului, pot
crea lacune pe care actorii malefici le exploateaza pentru a comite fraude electorale;

2. Competitia politica si presiunea pentru cdstigarea alegerilor, in contextul unei competitii
politice acerbe, partidele si candidatii pot simti presiunea de a castiga cu orice pret, ceea ce poate
duce la adoptarea unor tactici si strategii nedemocratice sau ilegale pentru a obtine avantajul electoral;
atunci cand exista 0 mare discrepanta intre fortele politice, exista tentatia pentru partidele dominante
de a recurge la fraude electorale pentru a-si mentine pozitia de putere sau pentru a-si consolida
influenta politica;

3. Cultura politica si toleranta fata de practici ilegale, o cultura politica corupta sau toleranta
fata de practici ilegale poate crea un mediu propice pentru savarsirea infractiunilor electorale. Cand
cetdtenii si institutiile nu condamna sau nu pedepsesc ferm fraudele electorale, acestea pot deveni mai
frecvente si mai invazive; lipsa de incredere in institutiile democratice si in procesul electoral poate
conduce la apatie si la scaderea participarii electorale, ceea ce poate crea un cerc vicios in care
fraudarea votului devine mai usoara si mai putin riscanta;

4. Coruptia si influenta politica in procesul electoral, coruptia politica si influenta financiara
pot distorsiona grav procesul electoral. Atunci cand partidele politice sau candidatii primesc fonduri
ilegale sau ofera recompense ilegale in schimbul voturilor, integritatea alegerilor este grav
compromisa; relatiile stranse intre partidele politice si institutiile de stat, precum si coruptia la nivel
inalt, pot impiedica aplicarea legii si sanctionarea adecvata a infractorilor electorali;
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5. Media si diseminarea informatiilor, rolul media in furnizarea de informatii corecte si
echilibrate despre procesul electoral este crucial. Manipularea si controlul mass-mediei de cétre
guvern sau de catre partidele politice dominante pot afecta grav transparenta si corectitudinea
alegerilor [1, p.26-27].

e Utilizarea tehnologiilor digitale si a retelelor sociale pentru propaganda si manipulare poate
amplifica impactul diseminarii informatiilor false sau tendentioase in timpul campaniilor electorale.

Contextul politic este un factor esential care trebuie luat in considerare in analiza infractiunilor
electorale. Este important sa intelegem cum interactioneaza diferitele aspecte ale contextului politic
pentru a dezvolta strategii eficiente de prevenire si combatere a fraudelor electorale.

Competitia politica reprezinta unul dintre cei mai importanti factori care conditioneaza
aparitia si evolutia infractiunilor electorale. Intr-un mediu caracterizat de o competitie acerba pentru
putere si influentd politica, partidele si candidatii pot fi tentati sa recurga la tactici si practici
nedemocratice sau ilegale pentru a obtine un avantaj electoral. O analiza mai detaliata a modului in
care competitia politica influenteaza infractiunile electorale o remarcam in ordinea care succede:

1. Intensificarea competitiei. Atunci cand competitia pentru putere politica este foarte stransa,
partidele politice si candidatii pot simti 0 presiune crescuta de a castiga alegerile cu orice pret. Aceasta
intensificare a competitiei poate duce la adoptarea unor tactici si strategii agresive, uneori
nedemocratice sau ilegale;

2. Manipularea votului. In incercarea de a-si asigura victoria electoral, partidele politice sau
candidatii pot incerca sa manipuleze votul prin diverse mijloace, cum ar fi cumpararea voturilor,
intimidarea alegatorilor sau falsificarea rezultatelor. Aceste practici ilegale sunt adesea incurajate de
dorinta de a obtine un avantaj electoral intr-o competitie stransa;

3. Utilizarea resurselor administrative. Partidele politice aflate la guvernare pot folosi resursele
administrative in beneficiul lor in timpul campaniilor electorale. Aceasta poate include utilizarea
institutiilor de stat pentru a influenta alegatorii sau pentru a favoriza anumite grupuri de votanti.
Aceasta utilizare abuziva a resurselor administrative poate distorsiona grav procesul electoral si poate
crea conditii inegale pentru ceilalti participanti la competitie;

4. Campanii negative si dezinformare. In medii caracterizate de 0 competitie politica acerba,
partidele politice pot recurge la campanii negative si la dezinformare pentru a discredita adversarii
politici sau pentru a manipula opinia publica. Aceasta poate include raspandirea de stiri false sau
manipularea imaginii candidatilor rivali pentru a afecta rezultatul alegerilor;

5. Supravegherea si contestarea rezultatelor electorale. In urma unor alegeri stranse sau
contestate, competitia politica poate continua in afara urnelor de vot, prin intermediul procesului de
supraveghere si contestare a rezultatelor electorale. Acest lucru poate duce la acuzatii de frauda
electorala si poate alimenta tensiunile politice si sociale [2, p.78].

Competitia politica este un factor crucial care influenteaza aparitia si evolutia infractiunilor
electorale. Pentru a preveni si combate eficient aceste infractiuni, este necesar sa se intreprinda masuri
pentru a promova o competitie politica echitabild, transparenta si democratica, in care toti participantii
respecta regulile si valorile fundamentale ale democratiei.

Resursele financiare reprezinta un factor politic esential care poate influenta aparitia si
evolutia infractiunilor electorale intr-un mod semnificativ. Acest aspect este crucial intr-0 competitie
politica in care accesul la resurse financiare poate determina succesul unei campanii electorale sau
rezultatul unei alegeri. O analiza detaliata a modului in care resursele financiare pot conditiona
aparitia si evolutia infractiunilor electorale o reflectam in cele ce urmeaza:

1. Finantarea ilegalad a campaniilor electorale. O sursa majora de infractiuni electorale este
reprezentata de finantarea ilegala a campaniilor electorale. Aceasta poate include contributii ilegale
de la persoane fizice sau juridice, folosirea de fonduri publice pentru sustinerea campaniilor politice
sau alte practici ilegale legate de finantarea campaniilor;

2. Coruptia in procesul de finantare a campaniilor electorale. Coruptia poate fi 0 consecinta a
relatiilor stranse intre partidele politice si sectorul privat sau alte institutii. Aceasta poate implica
oferirea de avantaje sau contracte in schimbul unor contributii financiare la campaniile politice sau
alte favoruri politice;
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3. Utilizarea resurselor administrative in scopuri politice. Guvernele sau institutiile publice pot
utiliza resursele administrative in scopuri politice, cum ar fi promovarea unui anumit partid sau
candidat, in detrimentul altora. Acest lucru poate include utilizarea infrastructurii publice, a
personalului guvernamental sau a fondurilor publice in scopuri politice;

4. Impactul asupra egalitatii in competitia politica. Accesul inegal la resurse financiare poate
distorsiona grav competitia politica si poate crea conditii inegale pentru diferiti candidati sau partide
politice. Candidatii sau partidele cu mai multe resurse financiare pot avea un avantaj substantial in
ceea ce priveste promovarea, publicitatea si mobilizarea votantilor, ceea ce poate afecta rezultatul
alegerilor;

5. Transparenta si supravegherea finantarii campaniilor electorale. Lipsa de transparenta si
de supraveghere eficientd a finantarii campaniilor electorale poate crea oportunitati pentru savarsirea
infractiunilor electorale. Este important sa existe reguli clare si mecanisme de supraveghere pentru a
asigura ca finantarea campaniilor electorale este corecta si transparenta [3, p.102-103].

Resursele financiare reprezinta un factor politic crucial care poate conditiona aparitia si
evolutia infractiunilor electorale. Pentru a preveni si combate aceste infractiuni, este esential sa se
intreprindd masuri pentru a promova transparenta si responsabilitatea in finantarea campaniilor
electorale si pentru a asigura egalitatea de sanse in competitia politica.

Mass-media si comunicarea politica joaca un rol crucial in aparitia si evolutia infractiunilor
electorale. Acestea influenteaza opinia publica, modeleaza perceptiile electoratului si pot fi folosite
ca instrumente puternice in campaniile electorale. O analiza detaliata a modului in care mass-media
sl comunicarea politica pot conditiona aparitia si evolutia infractiunilor electorale ar fi urmatoarea:

1. Manipularea si distorsionarea informatiilor. Mass-media poate fi folosita pentru a manipula
si distorsiona informatiile in beneficiul anumitor partide politice sau candidati. Aceasta poate include
raspandirea de stiri false, manipularea titlurilor si imagini pentru a influenta opinia publica si pentru
a denigra adversarii politici;

2. Propaganda politica. Mass-media poate fi utilizata pentru a promova agenda politica a unui
anumit partid sau candidat, in detrimentul altora. Acest lucru poate implica sublinierea realizarilor
sau promovarea mesajelor politice in mod favorabil pentru un anumit partid sau candidat, in timp ce
ignora sau minimalizeaza perspectivele alternative;

3. Controlul si manipularea mass-mediei de catre guvern sau partide politice. Guvernele sau
partidele politice dominante pot incerca sa controleze si sa manipuleze mass-media pentru a-si
promova propriile interese si pentru a inhiba vocea opozitiei sau a altor grupuri politice. Aceasta poate
include cenzura, intimidarea sau restrictionarea accesului la informatii critice;

4. Utilizarea retelelor sociale si a tehnologiei. In era digitala, retelele sociale si tehnologia au
devenit instrumente puternice in comunicarea politica. Aceste platforme pot fi folosite pentru a
disemina mesaje politice, pentru a mobiliza sustinatorii si pentru a influenta opinia publica. Cu toate
acestea, ele pot fi, de asemenea, folosite pentru a raspandi dezinformare si pentru a manipula discursul
politic;

5. Transparenta si etica in comunicarea politicd. Lipsa de transparenta si etica in comunicarea
politica poate crea oportunitati pentru savarsirea infractiunilor electorale. Este important ca mass-
media sa respecte standardele etice si sa ofere o acoperire echilibrata si obiectiva a evenimentelor
politice, pentru a asigura un proces electoral corect si democratic [4, p.51].

Mass-media si comunicarea politica reprezinta un factor politic esential care poate conditiona
aparitia si evolutia infractiunilor electorale. Pentru a preveni si combate aceste infractiuni, este
necesar sa se intreprindd masuri pentru a promova transparenta, responsabilitatea si echilibrul in
acoperirea evenimentelor politice si pentru a proteja integritatea procesului electoral.

Institutiile de supraveghere si aplicare a legii joaca un rol vital in prevenirea si combaterea
infractiunilor electorale, asigurand integritatea si corectitudinea procesului democratic. O analiza
detaliata a modului in care aceste institutii isi indeplinesc rolul in prevenirea si combaterea
infractiunilor electorale putem sa o redam in ordinea care succede:

1. Monitorizarea activa a procesului electoral. Institutiile de supraveghere, cum ar fi comisiile
electorale independente si organizatiile de monitorizare a alegerilor, sunt responsabile pentru
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monitorizarea activa a tuturor etapelor procesului electoral. Ele urmaresc respectarea legilor
electorale, asigurandu-se ca procedurile de inregistrare a votantilor, campaniile electorale, procesul
de votare si numararea voturilor sunt corecte si conforme cu legislatia electorala;

2. Investigarea si sanctionarea infractiunilor electorale. Institutiile de aplicare a legii, precum
politia si procuratura, au responsabilitatea de a investiga infractiunile electorale raportate si de a aduce
infractorii in fata justitiei. Aceste investigatii ar trebui sa fie efectuate intr-un mod independent si
impartial, asigurandu-se ca cei vinovati sunt trasi la raspundere conform legii;

3. Combaterea cumpararii de voturi si a intimidarii alegatorilor. Institutiile de aplicare a legii
sunt implicate in prevenirea si combaterea practicilor ilegale precum cumpararea de voturi si
intimidarea alegatorilor. Acestea desfasoara activitati de patrulare si monitorizare in zonele unde
astfel de activitati sunt semnalate si i-au masuri prompte pentru a interveni si a preveni astfel de
incidente;

4. Educatie si constientizare a cetatenilor. Institutiile de supraveghere si aplicare a legii au un
rol important in educarea si constientizarea cetatenilor cu privire la drepturile lor electorale si la
modul in care pot raporta si reclama eventualele incalcari ale legii electorale pe care le observa.
Aceste institutii trebuie sa ofere informatii clare si accesibile cu privire la procedurile de vot si la
modalitatile de raportare a neregulilor;

5. Cooperare si schimb de informatii. Este esential ca institutiile de supraveghere si aplicare a
legii sa coopereze intre ele si cu alte organizatii nationale si internationale pentru a schimba informatii
si bune practici in domeniul prevenirii si combaterii infractiunilor electorale. Acest lucru poate
include schimbul de date despre potentialele amenintari la adresa integritatii procesului electoral si
coordonarea eforturilor pentru a aborda aceste amenintari in mod eficient [5, p.64-65].

Institutiile de supraveghere si aplicare a legii au un rol vital in prevenirea si combaterea
infractiunilor electorale, contribuind la asigurarea unui proces electoral corect, liber si transparent.
Este important ca aceste institutii sa functioneze in mod independent, impartial si eficient, respectand
principiile statului de drept si ale democratiei.

Studiu de caz. Alegerile prezidentiale din F.R. pot fi un studiu de caz relevant pentru a analiza
factorii politici care influenteazi aparitia si evolutia infractiunilor electorale. In F.R., alegerile
prezidentiale au fost adesea marcate de acuzatii de frauda electorald si restrictionarea opozitiei
politice. Partidul R.U. din F.R., care sustine guvernul si presedintele in exercitiu, a avut un control
substantial asupra resurselor administrative si media. Opinia publica a fost suprimata, iar opozitia
politica s-a confruntat cu obstacole semnificative in incercarea de a-si face auzitd vocea. Aici putem
enumera unii din factorii politici care au conditionat aparitia si evolutia infractiunilor electorale:

1. Controlul asupra resurselor administrative si media. Guvernul rus a folosit resursele
administrative si media pentru a promova agenda sa si pentru a submina opozitia. Aceasta poate
include campanii de dezinformare, manipularea informatiilor si limitarea accesului opozitiei la mass-
media;

2. Restrictionarea oporzitiei politice. Opozitia politica a fost suprimatd si limitata in actiunile
sale, ceea ce face dificila competitia electorala echitabild. Arestarile arbitrare, interdictiile de
participare si alte forme de intimidare pot descuraja participarea cetatenilor si pot distorsiona procesul
electoral;

3. Frauda electorala. Au fost semnalate multiple cazuri de frauda electorala in alegerile ruse,
inclusiv voturi multiple, manipularea numararii voturilor si alte practici ilegale menite sa influenteze
rezultatul alegerilor in favoarea partidului de guvernamant;

4. Lipsa de independenta judiciara. Sistemul judiciar rus este deseori perceput ca fiind sub
controlul politic al guvernului, ceea ce face dificila investigarea si sanctionarea eficientd a
infractiunilor electorale. Aceasta poate submina increderea publica in procesul electoral si in
institutiile democratice [6, p.72-73].

In concluzie, alegerile prezidentiale din F.R. ofer o ilustrare pertinenta a modului in care
factorii politici pot conditiona aparitia si evolutia infractiunilor electorale. Controlul asupra resurselor
administrative si media, restrictionarea opozitiei politice, frauda electorala si lipsa de independenta
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judiciara sunt doar cateva exemple ale modului in care factorii politici pot afecta integritatea
procesului electoral si pot submina democratia.

Concluzii. Factorii politici joaca un rol crucial in conditionarea aparitiei si evolutiei
infractiunilor electorale intr-un sistem democratic. Acesti factori pot influenta in mod semnificativ
integritatea procesului electoral si pot submina democratia.

Accesul inegal la resurse financiare si administrative poate distorsiona grav competitia
politica si poate crea conditii inegale pentru diferiti candidati sau partide politice. Utilizarea abuziva
a acestor resurse poate facilita frauda electorala si poate submina increderea in procesul electoral.

Manipularea mass-mediei si controlul asupra fluxului de informatii pot influenta puternic
opinia publica si pot distorsiona procesul democratic. Dezinformarea si propaganda politica pot fi
utilizate pentru a promova agenda unui anumit partid sau candidat si pentru a submina opozitia.

Suprimarea opozitiei politice si a libertatilor civile poate reduce pluralismul politic si poate
limita optiunile electoratului. Arestarile arbitrare, interdictiile de participare si alte forme de
intimidare pot descuraja participarea cetatenilor si pot submina legitimitatea procesului electoral.

Frauda electorala, inclusiv voturile multiple, intimidarea alegatorilor si manipularea
rezultatelor, poate submina integritatea procesului electoral si poate afecta rezultatul alegerilor. Lipsa
de independenta a sistemului judiciar poate impiedica investigarea si sanctionarea eficienta a
infractiunilor electorale.

Pentru a preveni si combate infractiunile electorale, este esentiala implementarea masurilor
de reforma si supraveghere care sa promoveze transparenta, responsabilitatea si egalitatea in
competitia politicd. Aceste masuri pot include imbunatatirea legilor electorale, consolidarea
institutiilor independente de supraveghere si aplicare a legii si promovarea participarii active a
societatii civile n procesul electoral.

In concluzie, factorii politici joaca un rol central in determinarea integrititii procesului
electoral si a democratiei intr-0 societate. Prin identificarea si abordarea acestor factori, se poate
contribui la asigurarea unui proces electoral corect, liber si transparent, care sa reflecte vointa
autenticd a cetatenilor.
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Abstract. Addressing the pressing issue of climate change requires a collective effort encompassing
individuals, communities, and institutions. As centres of learning and innovation, universities play a
crucial role in fostering a generation of climate-conscious individuals equipped with the knowledge
and skills to tackle climate change effectively. Engaging students and academic staff in climate action
activities is paramount to driving sustainable solutions and shaping a more environmentally
responsible future.

Student engagement in climate action is crucial: students are the future leaders, decision-makers, and
innovators who will shape the world's response to climate change. By actively involving them in
climate-related initiatives, we instil a sense of responsibility and ownership towards the environment;
additionally, students bring fresh perspectives, creativity, and energy to climate action efforts. Their
innovative ideas and solutions can spark groundbreaking advancements in sustainable practices. As
educators and researchers, academic staff uniquely can guide and mentor students in climate action.
Their expertise in various fields can provide students with the necessary knowledge and tools to tackle
climate challenges. Academic staff can play a pivotal role in research and development, implementing
innovative solutions to mitigate climate change and adapt to its impacts.

Keywords: climate change, climate action, sustainable solutions, environmental responsibility,
climate-related initiatives, universities, students, academic staff, innovation
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Introduction

Academic institutions are responsible for educating and empowering students and staff to
address climate change. By overcoming the challenges of engaging students and staff in climate
action initiatives, universities can play a leading role in mitigating climate change and building a
more sustainable future.

Universities act as incubators for knowledge and innovation, with students and academic staff
representing a wealth of talent and expertise [1]. Their active participation in climate action initiatives
is essential for several reasons:

» Knowledge and innovation: Students and academic staff possess a fresh perspective,
specialised knowledge, and expertise in various disciplines. Their involvement brings together
diverse perspectives and fosters interdisciplinary collaboration, leading to the development of
innovative and effective climate action solutions.

 Sustainability education and awareness: Engaging students and faculty in climate action
activities provides them with hands-on experience, practical skills, and a deeper understanding of the
climate crisis. This knowledge and expertise empower them to become agents of change, promoting
sustainable practices within their communities and beyond.

« Community engagement and mobilisation: Actively involving students and academic staff
in climate action initiatives helps raise awareness and encourage broader community engagement.
Their involvement serves as a catalyst for collective action, mobilising individuals and organisations
to address climate-related challenges.

Stefan cel Mare University of Suceava, Romania (USV) is committed to addressing climate
change and promoting sustainable development. The university has initiated several initiatives to
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engage students and academic staff in climate action, including the Innovation Laboratory for Climate
Actions - (ILCA) project [2].

The project has developed a variety of engagement processes to involve stakeholders in
climate action initiatives [2]. These include:

» Workshops and seminars: To educate stakeholders about climate change and to discuss
potential solutions (Roadmap example, Siret Hub workshop).

« Competitions and challenges: The project encourages stakeholders to develop innovative
solutions to climate change.

« Community events: The project organises community events to raise climate change
awareness and promote sustainability practices.

The ILCA project at Stefan cel Mare University of Suceava demonstrates the crucial role that
universities can play in engaging students and academic staff in climate action. By overcoming the
challenges and harnessing the potential of these stakeholders, universities can contribute significantly
to addressing climate change, as shown in Figure 1.

creation of
curricula

conduct of
research

participation
in
community
activities

Figure 1. Role of Stefan cel Mare University (Role of HEIS)

Fostering Sustainable Solutions through Engagement

SCMUS's ILCA project exemplifies the transformative power of student and academic staff
engagement in climate action. The project aims to integrate sustainability into the university's
curriculum, research, and operations, and it has successfully implemented several strategies to engage
its stakeholders:

« multidisciplinary climate action workshops: The ILCA team organises workshops that
bring together students, faculty, and experts from various disciplines to discuss climate change issues
and explore potential solutions. These workshops foster collaboration and cross-pollination of ideas,
leading to innovative and holistic approaches to sustainability [3].

+ sustainability-focused research projects: ILCA encourages faculty to incorporate
sustainability themes into their research projects, providing funding and support for interdisciplinary
research that addresses climate-related challenges [4]. This research contributes to developing
knowledge and solutions that can be applied to real-world problems.

« green campus initiatives: ILCA spearheads initiatives to promote sustainable practices
within the university campus, such as waste reduction, energy conservation, and green building
design. These initiatives demonstrate the university's commitment to sustainability and inspire
students and faculty to adopt eco-friendly practices in their daily lives [5].

ILCA's Strategies for Engaging Students and Academic Staff

The ILCA project employs a multi-pronged approach to engage students and academic staff
in climate action [6]:
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1. Dedicated activities within the ILCA Innovation Laboratory: The ILCA project provides a
physical space for students and faculty to collaborate, conduct research, and develop innovative
solutions to climate change challenges.

2. Organizing workshops and seminars: Regular workshops and seminars equip students and
faculty with the knowledge and skills necessary to understand and address climate change.

3. Promoting student-led initiatives: The ILCA project encourages and supports student-led
initiatives focused on climate action, providing them with resources and mentorship.

4. Faculty-student partnerships: The project facilitates partnerships between faculty members
and students, enabling them to collaborate on research projects and community engagement activities.

5. Promoting international collaboration: The ILCA project encourages international
collaborations to share knowledge, expertise, and best practices in climate action.

Identifying Needs & Interests @

ILCA Innovation Laboratory ‘ ‘ Workshops & Seminars I ‘ ‘ Student-Led Initiatives < ’ ‘ Faculty-Student Partnerships ‘ ‘ International Collaboration @

—

Figure 2. Engagement processes

Develop & Implement Projects 7

This flowchart outlines the various engagement processes employed by the ILCA project,
from identifying needs and interests to developing and implementing projects. In conclusion, the
Stefan cel Mare University of Suceava has demonstrated a commendable commitment to engaging
students and academic staff in climate action initiatives through the ILCA project. By fostering a
culture of sustainability and empowering individuals to make a difference, the university is paving
the way for a more environmentally conscious future.

Importance of Student and Academic Staff Engagement in Addressing Climate Change results
also from the following aspects:

1. Knowledge dissemination:

 Students and academic staff act as key knowledge disseminators within institution.

« They have the potential to spread awareness about climate change, its impacts, and
potential solutions.

2. Research and innovation:

» USV together with its partners are hubs for research and innovation.

» Engaging students and academic staff can lead to the development of sustainable solutions
through research projects and academic initiatives.

3. Behavioural change:

» Students, as the future workforce, can influence societal norms and practices towards
sustainability.

» Academic staff can model sustainable behaviours, contributing to a culture of
environmental responsibility.

Moreover, involvement in climate action activities enhances the educational experience,
providing practical applications of theoretical knowledge. It fosters a sense of responsibility and
activism among students.
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Figure 3. Addressing climate change

Universities and academic institutions can demonstrate leadership in sustainable practices by
involving their staff and students. This sets an example for other institutions and contributes to a
broader societal shift towards climate consciousness. Students bring fresh perspectives and creativity
to problem-solving, contributing to a more comprehensive approach to tackling climate issues. With
their expertise, academic staff can guide and mentor students, ensuring the quality of initiatives.

In the following diagram, we represent the mind map illustrating the importance of Student
and Academic Staff Engagement in Climate Action:

Practical application of
knowledge

In ¢ demi Fosters activism
noval I;l_etaca lemic Universities leading
initiatives sustainable practices

Educational Impact

Research projects for Setting an example for
sustainable solutions Research & Innovation e

Institutional Leadership
Engagement in Climate
Action

Knowledge Dissemination

Students contributing
Diverse Perspectives fresh perspectives

Academic staff providing
guidance and expertise

Educate on solutions
Spread awareness on
climate change

Figure 4. Importance of student and academic staff engagement in climate action

Designing Engaging Programmes

The first step in designing an attractive programme is to identify the interests and motivations
of students and staff. This process involves a careful exploration of their needs and preferences
regarding climate change, the results of which can guide the direction of the programme.

The Programme take into account the diversity of knowledge levels of students and teaching
staff. Therefore, different modules and levels of complexity can be developed so that each participant
can contribute and feel challenged appropriately.

Educational technologies can add interactivity and appeal to climate action programmes. The
integration of online platforms, simulations, mobile applications, and other digital tools can facilitate
learning and make content more accessible and attractive.

Including accurate and relevant examples can make programmes more concrete and
applicable. When participants see concrete examples of climate change measures and solutions, they
can better understand the impacts and are more willing to participate actively.
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The programme should be flexible and allow personalisation of the educational experience
according to students' and faculty's individual interests and needs. This will create more relevant and
engaging educational experiences.

Including interactive and challenging activities such as debates, simulations, role-plays, and
open discussions will encourage participants to play an active role and express their views and
opinions on climate action.

Optional courses or additional materials may be offered to tailor the programme content to
individual skill levels and interests.

The programme can be designed to bring together different experiences and expertise and
encourage collaboration between various disciplines. This interdisciplinary aspect can provide a
broader climate-issue perspective and promote innovative solutions.

Integrating practical projects into the programme allows participants to apply theoretical
knowledge in a practical context. Working on projects related to climate action develops practical
skills and a concrete understanding of the issues.

Field trips, study visits, and field activities provide participants with hands-on experience and
direct exposure to climate change issues. These experiences contribute to better understanding,
awareness and motivation for participation.

Stefan cel Mare University of Suceava (USV) has implemented several strategies and
approaches to designing engaging programs on climate change action. These programs are tailored
to appeal to students and academic staff, considering their interests, skills, and areas of expertise.

Focusing on real-world problems through interdisciplinary collaboration, project-based
learning, and hands-on experiences makes it possible to design engaging and effective programs on
climate change action. In this way, USV has created a learning environment that motivates students
and faculty to take action on climate change.

Integration into curricula

Starting with the ILCA Project and the courses organised—especially the digitalisation
course—we identified the need to launch a new master's program, which we successfully accredited
and for which we have already enrolled students for the academic year 2024-2025.

The master's program "Digitalization and Data Science™ is designed to meet the labour
market's emerging requirements in the digital transformation era and big data. This program addresses
essential aspects of digital processes such as cybersecurity, data analysis, artificial intelligence, and
digital project management. It rigorously tackles both theoretical and practical aspects of
digitalisation, providing students with the skills needed to navigate and innovate in a constantly
changing digital landscape. The "Digitalization and Data Science" master's program trains specialists
capable of managing and leveraging big data, implementing digital transformation solutions, and
addressing the ethical and legal challenges of the digital era. The program also integrates the
development of transversal skills necessary for adapting to diverse professional contexts.
Entrepreneurial skills offer training in the field of digital entrepreneurship, while Digital Project
Management equips students with the skills needed to manage resources and teams in digital
transformation projects efficiently [7]. A key aspect of the program is the practical integration of
theoretical knowledge through internships and the final dissertation project. These activities allow
students to apply the knowledge gained in real-world settings, providing them with a concrete
perspective on implementing digitalisation and Data Science projects within organisations [8].

Examining various aspects of student and staff involvement in combating climate change and
emphasising the importance of training and capacity building in the context of climate change, several
lessons have emerged that need to be learned. How higher education institutions can lead the
academic community in addressing this global issue was examined. Discussions focused on
integrating climate change action into educational programs and highlighted the need for specialised
courses, interdisciplinary programs, and collaboration with industry and NGOs to provide
comprehensive education on climate change.
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Figure 5. USV addressing global issues

Innovative teaching methods, such as problem-based learning and service learning, which
encourage students and faculty to engage in finding practical solutions to climate change challenges,
were also discussed. Additionally, ways to develop skills and abilities through training programs,
workshops, and seminars are analysed, emphasising the importance of adapting to sustainable
technologies, understanding climate policy, and developing practical skills [9]. The necessity of
promoting a proactive attitude by addressing specific mitigation and adaptation measures through
simulations, practical projects, and community involvement was also highlighted.

Conclusion

In conclusion, it is evident that education and continuous training are crucial tools in
mobilising and preparing students and academic staff to address climate change. By promoting an
interdisciplinary approach, innovation in the teaching process, and collaboration with external
stakeholders, higher education institutions can play a significant role in creating an academic culture
sensitive to climate issues and in developing professionals prepared to contribute to sustainable
solutions for the future. The pivotal role of students and academic staff in addressing the climate crisis
cannot be overstated. By fostering a culture of climate action within universities, we empower future
leaders to drive sustainable solutions and contribute to a greener planet. However, concerted and
strategic initiatives are imperative to maximise the impact of these efforts.

By working together, students, faculty, and institutions can create a sustainable future where
education and action converge to address the climate crisis.
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AND DISTRIBUTION MANAGEMENT" OF INNOVATIVE STEAM
CURRICULUM WITHIN THE SKILLS4FUTURE PROJECT
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Abstract. STEAM education is a structured process of integration of exact sciences and art, with the
aim of forming intelligent future adults, easily adaptable to society and able to value the knowledge
accumulated during the entire education process in the future workplace.
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Introduction.

Following the changes that are occurring in the world both from an ecological and
demographic point of view, we, the academic environment, must face these challenges. Through the
2030 Agenda where the main SDGs are stipulated, the STEAM project focuses on changing
university curricula aimed at making students aware of sustainability.

1. Demographic analysis of data

The feedback data were from a sample of 30 students of the bachelor programme from "”Alecu
Russo” Balti State University, Republic of Moldova. The respondents’ students were enrolled in the
disciplines updated with STEAM skills and delivered to bachelor students during the academic year
of 20234-2024.

The demographic analysis of the sample shows the following distribution:

> 96,7% were students from bachelor programme in Business & Administration and 3,3%
from other specialities.

> 100,0 % were from the 3" year of study

» 20,1% of bachelor students were enrolled in full-time programme whereas 80,0% of them
were in part-time (distance-learning) type programme

» 63,3% female and 36,7% male students.

2. The student's’ degree of satisfaction concerning organizational aspects related to the
discipline

Please, mark how you appreciate the following aspects, considering the
following scale of satisfaction

28 28
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Figure 1. The distribution of the students’ satisfaction
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Discussion:

From the total number of respondents, for all items only 1 student assigned the qualification
of "satisfactory", which denotes 3.33% of the total. For the item "The degree of difficulty of the
course content” 3 students said "good™ from the total number of respondents. We can also note that
the majority of students answered "excellent” to all questions, the deviations being from 24-28
students, which is 80.0 %-93.3%.

3. The student's’ degree of satisfaction concerning the teaching material and learning
resources for newly added theoretical lessons?
How do you appreciate the teaching material and learning resources for following theoretical

lessons?
I 1 - Unsatisfactory [l 2 - Satisfactory 3-Dontknow [ 4-Good [ 5 - Excellent
20
10
0
Lesson 4. Circular economy: the future Lesson 5.Waste — raw material / Lesson 6.Consumption and utilization
of business management renewable resource indicators

Figure 2. The distribution of the students’ satisfaction with newly added theoretical subjects
for STEAM knowledge

Discussion:

From the total number of respondents, regarding the lesson with the theme " Lesson 4. Circular
economy: the future of business management”, the qualification of "satisfactory" is appreciated by
only 1 student, which constitutes 3.33%, 3 students stated " good", which is 10.0%, and 26 students
said "excellent". For the lesson with the approach theme " Lesson 5. Waste — raw material / renewable
resource " the qualification of "satisfactory” is appreciated by only 1 student, which is 3.33%, 3
students stated " good", which is 10.0% and 26 students affirmed "excellent" giving it a share of
86.6%. Regarding " Lesson 6. Consumption and utilization indicators " the situation is as follows: the
qualification of "satisfactory" is given by 1 student, which constitutes 3.33%, 3 students affirmed
"good", which constitutes 10.0%, and 26 students said "excellent".

4. The student's’ degree of satisfaction concerning the practical exercises and applications
for newly added subjects?

I 1 - Unsatisfactory [l 2 - Satisfactory 3-Don'tknow [l 4-Good [HM 5 - Excellent
20
10
||
Application 4. Comparative analysis of  Application 5.Study on waste recycling in  Application 6.Solving problems from the
business models in the circular economy the Republic of Moldova collection of problems and tests

in different EU countries

Figure 3. The distribution of the students’ satisfaction with newly added practical subjects for
STEAM skills
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Discussion:

From the total number of respondents, regarding the practical application with the theme
"Application 4. Comparative analysis of business models in the circular economy in different EU
countries is appreciated ,,satisfactory” by only 2 students, which is 6.66%, ,,don’t know” by 1 student,
2 students said "good", which is 6.66%, and 25 students said " excellent"”, which indicates that 83.33%
of the all respondents. For the practical application "Application 5. Study on waste recycling in the
Republic of Moldova" is appreciated ,,satisfactory” by only 1 student, which constitutes 3.33%, 5
students affirmed "good", which it also represents 16.66%, and 24 students said "excellent"”, returning
a share of 80.00%. Regarding “Application 6. Solving problems from the collection of problems and
tests"” the situation is as follows: the qualification of "satisfactory"” is given by 1 student, 3 students
affirmed "good", and 26 students affirmed "excellent".

5. The overall student’s appreciation concerning the learning outcomes of the discipline

30
25
20
15
10

5
0 [ | [ |
1 - Unsatisfactory 2 - Satisfactory 3 - Don’t know 4 - Good 5 - Excellent

W K7. To know the main concepts and aspects of complex systems (synthesis, emergence, interconnectedness,
feedback loops and cascade effects) and their implications for sustainability

K15. To know that sustainability problems must be tackled by combining different disciplines, knowledge
cultures and divergent views to initiate systematic change

K20. To know the importance of empowering individuals and organizations to work collaboratively

Figure 4. The degree of fulfilment for learning outcomes linked to targeted STEAM
knowledge (K)

Discussion:

From the total number of respondents, regarding "K6. To know about the need to decouple
production from natural resources and well-being from consumption™ the qualification of
"satisfactory" is appreciated by only 2 students, which is 6.66%, 2 students said "good", which is 6.66
%, and 26 students stated “"excellent”, which indicates 86.68% For " K16. To know about
sustainability, including origins and further developments, main stakeholders, implications for
society and the planet, environmental protection, restoration and regeneration™ the qualification of
"satisfactory" is appreciated by only 1 student, which is 3.33%, 6 students they affirmed "good",
which is 20.00%, and 23 students affirmed "excellent"”, returning a share of 76.67%. As for “K15. To
know that sustainability problems must be tackled by combining different disciplines, knowledge
cultures and divergent views to initiate systematic change™ the situation is as follows: the qualification
of "satisfactory" is given by 1 student, 4 students affirmed "good", and 25 students they said
"excellent".
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30
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0 I | -
1 - Unsatisfactory 2 - Satisfactory 3 - Don’t know 4 - Good 5 - Excellent

W S10. To be able to look at various sources of evidence and assess their reliability to form opinions about
sustainability

S11. To be able to apply a flexible, systemic, life cycle and adaptive approach when framing current and potential
sustainability challenges

S14. To be able to take into account local circumstances when dealing with sustainability issues and opportunities

Figure 5. The degree of fulfilment for learning outcomes linked to targeted STEAM skills (S)

Discussion:

From the total number of respondents, in terms of "S16. To be able to apply circular economy
concepts, such as valuing quality over quantity and reusing and repair” the qualification of
"satisfactory" is appreciated by only 1 student, which is 3.33%, the qualification of "don’t know" the
same is appreciated by 1 student, 2 students stated "good", which constitutes 6,66.12%, and 26
students said "excellent", which means 86.66%. For "S21. To apply the principle of using fewer
resources, doing better with fewer resources, and reusing the same resources™ the qualification of
"satisfactory" the situation is as follows: the qualification of "satisfactory" is given by 1student, the
qualification of "don’t know" the same is appreciated by 1 student, 2 students affirmed "good", and
26 students said "excellent". Regarding “S10. To be able to look at various sources of evidence and
assess their reliability to form opinions about sustainability"” is appreciated by only 1 student for
,satisfactory”, which is 3.33%, 1 student stated "don’t know" - 3.33%, 2 students "good", which also
constitutes 6.66%, and 26 students affirmed "excellent”, returning a share of 86.68%.
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DIRECTIONS FOR THE DEVELOPMENT OF AGRITOURISM IN
MOLDOVA AND UKRAINE
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Abstract. This comprehensive analysis explores the potential of agritourism in Moldova and Ukraine
as a means of promoting rural development, attracting tourists, and preserving cultural heritage. The
study examines the unique features of agritourism in each country, including wine tourism, traditional
rural estates, ecological farms, and cultural festivals. It also highlights the challenges and
opportunities faced by agritourism businesses in both regions. The article explores the basic principles
and strategies for the successful implementation of agritourism projects. Key takeaways include the
growing popularity of agritourism, its potential economic benefits, and the importance of effective
strategies to attract and retain tourists. The analysis identifies specific areas for development, such as
improving infrastructure, promoting local products and providing unique experiences. The study
concluded that agritourism can play a significant role in revitalizing rural areas and contributing to
sustainable economic growth in both Moldova and Ukraine.

Keywords: agritourism, farms, profitability, rural areas, infrastructure, investments.

Agrotourism is a type of non-agricultural activity that can satisfy the needs of tourists for
recreation and health, as well as expand the range of activities of the rural population.

In European countries, agritourism is considered one of the main levers of economic growth
in rural areas and is therefore encouraged at the state level and considered as part of the Common
Agricultural and Rural Policy (CARPE) in accordance with the "Program of Integrated Social and
Economic Development of Rural territory™.

Agritourism is defined as the provision of tourist services by farmers at home. These services
primarily include accommodation and meals, but may also include other services such as leisure
activities for tourists. The essence of agro-tourism activity is the use of farming, which serves as a
source of ethnographic attraction, a real recreational potential in harmony with nature.

Thus, considering the economic development of the Republic of Moldova in this context, we
see that the share of the rural population in Moldova is decreasing over the years, but the tourist
attractiveness of the villages is only increasing. Local and foreign tourists find it pleasant to spend
time in nature and in comfortable conditions. For these purposes, guest houses, rural guesthouses or
ethno-villas in picturesque places of the country are perfect.

After the difficult years of the pandemic, the tourism business is gaining momentum and
holidaymakers are once again flocking to the countryside. Owners say that their guesthouses provide
jobs and help breathe life into villages that have been deserted. There is interest from tourists, both
local and international. Foreign projects and foundations support such initiatives and allocate funding
for specific purposes.

In particular, guest houses have become another help for local residents. They can sell their
products in their native village, and they no longer need to go to the city. There is always demand as
long as there is a flow of tourists. New enterprises and other business elements appear, and the village
comes to life.

Tourists come to agro-villages not so much for comfort and relaxation in nature, but for new,
even exotic experiences for foreigners. Some are only happy to take part in the work on the farm,
feed the animals, milk the cow with their own hands or make hay, others go to the kitchen to see how
traditional Moldovan dishes are prepared.
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Since 2014, when USAID's first Rural Competitiveness and Resilience Project in Moldova
was launched, the agricultural sector has been supported to accelerate transformational development
and build resilience. More than 40 tourism enterprises in Moldova received financial support, as well
as mentoring, assistance, and training.

Several Moldovan guest houses have become winners of the Global Culinary Tourism Awards
competition of the International Culinary Tourism Association.

Currently, agritourism in Moldova is becoming an increasingly popular destination for tourists
who want to immerse themselves in rural life, nature and traditions of this country. Moldova is known
for its picturesque landscapes, vineyards and rich agricultural culture, which makes it an attractive
destination for agritourism.

The peculiarities of agritourism in Moldova are represented by the following areas.

1. Moldova is one of the oldest wine-producing countries in the world. Wine routes include
visits to local wineries where you can taste wine, visit wine cellars and learn about the wine
production process. The most famous wineries are Cricova, Purcari, Milestii Mici.

2. There are many traditional rural estates in Moldova where tourists can stay, taste local
cuisine, take part in farm work and enjoy the tranquillity of nature. Such farmsteads offer a variety of
activities: fishing, mushroom and berry picking, and excursions around the village.

3. In many regions of Moldova, there are ecological farms where you can learn about organic
farming, take part in harvesting or caring for animals. These farms often offer organic products and
dishes.

4. Rural areas of Moldova are famous for their authentic cuisine. Tourists can visit local farms
or estates to learn how to cook traditional Moldovan dishes such as placindi, mamalyga or handmade
cheeses.

5. Moldova has a rich calendar of festivals, many of which are related to agriculture and
traditions. For example, in autumn, there is a grape and wine harvest festival, where you can see
traditional dancing, music and wine tasting.

6. Moldova has several nature reserves where you can go hiking or cycling. The most famous
parks are Codri and Orhei National Park, which offer amazing views and opportunities for outdoor
recreation.

Agro-tourism in Moldova offers an authentic experience, allowing tourists to feel the rhythm
of rural life and appreciate the natural beauty of the country [1].

In addition, Moldova has excellent potential for the development of active, green and event
tourism. In particular, a unique product with kayaking on the Dniester and stays in green estates is
offered in Vadui lui Voda. Green estates offer authentic cuisine, masterclasses, and outdoor activities
such as horseback riding, cycling, and more. Many estates and wineries provide opportunities for
conferences, events, and celebrations.

Competitiveness depends on the following components: quality; use of modern technology in
the development of a tourist product; adequate quality-price match; constant demand; and staff
qualifications [2].

Agrarian tourism in Ukraine is usually represented by farms, agritourism farms, organic
farms, wineries, traditional workshops, ethnographic museums and other locations that provide
opportunities for recreation, excursions and active participation in agricultural processes. Below are
the key regions and popular agritourism destinations in Ukraine:

— Zakarpattia (famous for its wineries. There are many family-owned wineries that offer
tastings, tours and talk about the wine production process. You can also visit craft cheese
dairies in the region, where different types of cheese are made from cow's and sheep's
milk);

— Lviv region (many farms offer visitors the opportunity to taste local products, work in the
field or in the garden. The Yavoriv region is known for traditional crafts, such as the
production of Yavoriv toys and embroidery);
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— Carpathians (on mountain farms, you can not only enjoy the beautiful scenery, but also join
in milking cows, picking berries and mushrooms. Sheep farms offer excursions and
masterclasses in making bryndza and budzu);

— Poltava region (you can visit farms where traditional Ukrainian dishes are prepared from
local products of traditional Ukrainian cuisine. There are also many agritourism complexes
in the region, including open-air ethnographic museums with the opportunity to try your
hand at crafts);

— Odesa region (known for its wineries, where you can see the entire production process,
from grape harvesting to tasting the finished product. There are also farms that grow
vegetables, fruits and cereals without the use of chemical fertilisers, the so-called organic
farms);

— Volyn region (visits to apiaries where you can learn more about the honey production
process and buy natural products. Traditional crafts are well developed: here you can learn
pottery, weaving and other folk crafts);

— Kherson region (eco-farms provide an opportunity to see how organic vegetables and fruits
are grown and to try these products).

The analysis of the agritourism potential in Ukraine demonstrates an assessment of the natural
and cultural resources that can be attractive to tourists. The main benefits that agritourism
development can bring to farms can be outlined in the following list.

1. Strategy for attracting and retaining tourists, namely, consideration of effective strategies for
attracting and retaining agritourists; studying the importance of creating a comfortable and
environmentally friendly infrastructure for guests.

2. Use of agritourism for rural development with an analysis of the impact of agritourism on the
development of infrastructure and social space in rural areas; research on opportunities to attract
investment to improve the lives of local people.

3. Addressing challenges and risks, which means highlighting possible challenges and risks
associated with the introduction of agritourism and proposals for their solution.

4. Application of successful practices in the form of presenting specific examples of successful
agritourism projects in other countries and their impact on farm development.

The directions of strategic development of farms in Ukraine are aimed at:

— diversification of production, where farms can develop areas of production, including
agritourism, which helps to reduce risks and stabilise incomes, as practice shows, when
conducting this business, incomes can be increased by 30%;

— optimisation of agricultural processes - the introduction and use of modern and innovative
technologies increase production efficiency, reduce costs and improve product quality;

— development of local markets and consumer demand through active engagement with local
markets, which will contribute to the development of consumer demand for local
agricultural products;

— effective management of resources: land, water, and other natural resources will contribute
to the sustainable development of farms;

— training and development of soft skills among farmers will remove the fear of introducing
modern agricultural technologies, as well as hospitality skills for the implementation of
agritourism projects;

— combining two areas of business, farming and agritourism, will give a new impetus to the
development of not only farms but also local communities and will attract investors to
develop this business niche.

By combining agritourism and farms, we will get a strategy for the development of the region,
increase interest in partnership, investment and infrastructure development not only in the
communities but also in Ukraine as a whole.
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The development of marketing strategies is based on the use of the potential of farms and the
development of cooperation, so the following is an interpretation of the organisational measures [3,
p. 351].

1. Selling the uniqueness of their products and services. Farms should emphasise the
uniqueness of their offer, attracting tourists based on local characteristics and unique farming
experiences.

2. Partnership and cooperation in various areas of interest. Cooperation with local
entrepreneurs and organisations and individuals. Establish partnerships with local restaurants,
workshops and other entrepreneurs to create a comprehensive agritourism offer.

3. Invest in training and development to increase communication skills. Increase knowledge
and skills of staff through platforms and collaborations. Investing in training for farmers and farm
staff to improve service and hospitality skills in agritourism.

4. Create interactive infrastructures through the use of experimental and interactive zones.
Develop interactive zones for tourists where they can participate in agricultural processes and learn
more about local life.

5. Support from the state through programmes, grants, and project funding. The development
of incentive programmes from government agencies can be aimed at supporting farms that develop
agritourism.

Successful integration of agritourism projects on farms requires improving various aspects:
from the organisational structure to interaction with consumers of tourism services. Here are some
key principles and strategies for achieving success in this area.

Creating a unique product or service offering that makes the agritourism project different from
others can be done through unique experiences or products that visitors can obtain.

Market orientation through careful research of the target audience and identification of needs
and expectations.

Adapting your offer to meet the requirements of the target audience through interactive
interaction, creating opportunities for visitors to engage with farm work and natural processes.
Developing possible options for participation in various agritourism activities, such as fruit picking,
gardening, etc.

All of this is possible through educational methods when providing visitors with information
about agricultural processes and the importance of agriculture. It is through the organisation of
workshops, lectures or excursions to raise awareness that attention can be drawn to ecological
consumption and agritourism services, which will help create a comfortable environment:

It is also worth taking care of and providing amenities for visitors (parking, toilets, recreation
areas, etc.). By creating a pleasant atmosphere for relaxation and discovery for guests, the owner
builds a good name and reputation.

Collaboration with other local businesses (restaurants, shops and other households) will give
a boost to the region's economy and stakeholders. These include housing and communal services,
transport, communications, trade, tourism, public administration, education, healthcare, household,
engineering, consulting, and legal services [4, p. 31].

These principles and strategies will help to create an effective and competitive agritourism
project in the context of the development of agricultural business entrepreneurs in both countries.
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Introduction

With the signing of the 2030 Sustainable Development Agenda, the Governments of the UN
signatory states committed to implementing the principles of sustainable development in their
countries. In practical terms, this means that development strategies, country policies and
development objectives, as a function of the priorities and specifics of each country, are aligned with
the Sustainable Development Goals (SDGs). Therefore, financial resources are also allocated based
on sustainability principles. From this point of view, the monitoring of the SDG implementation
process becomes relevant for each country, both for evaluating the countries' development path and
for ensuring a comparison between countries of the level of performance in terms of sustainability.

For this purpose, in March 2017, the Inter-Agency and Expert Group on SDG Indicators
(IAEG-SDGs), created by the UN Statistics Committee (session 46), developed The global indicator
framework for Sustainable Development Goals. The global indicator framework was later adopted
by the General Assembly on 6 July 2017 and is contained in the Resolution adopted by the General
Assembly on Work of the Statistical Commission pertaining to the 2030 Agenda for Sustainable
Development (A/RES/71/313). According to the Resolution, the indicator framework will be refined
annually and reviewed comprehensively by the Statistical Commission at its fifty-first session in
March 2020 and its fifty-sixth session, to be held in 2025. The global indicator framework will be
complemented by indicators at the regional and national levels, which will be developed by Member
States. The last revision of the ODD indicators took place at the 55th session in February/March 2024.

Initially the list of global SDG indicators consisted of 241 indicators, of which 230 indicators
were unique, and 9 indicators were found in the list 2 or 3 times. According to the last revision, the
list of global SDG indicators counts 248 indicators, of which 231 are unique. The SDG indicators are
formulated emerging from the SDGs and aim to report globally comparable indicators in space and
time. On the other hand, global indicators are meant to alert governments to the most pressing
problems and the need to prioritize actions at national and regional levels, including through
development assistance [7].
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Each state has engaged in a process of nationalizing the SDG indicators, integrating them into
the national strategic framework and creating a system for reporting and evaluating progress in
achieving each specific objective and target, relevant for the country.

The Republic of Moldova and Georgia are former soviet republics that, since declaring
independence, have been going through similar processes to build statehood based on democratic
principles. Both states have a history of cooperation with the European Union and have as a strategic
objective, provided for by the constitution, integration into the European Union and the irreversibility
of the European path. Moldova is at a more advanced stage in this process, being in the process of
negotiating accession to the EU.

The European integration process is a complex one, which requires an effort to adjust the
governance of the countries according to European principles, including that based on sustainability.
To this end, the process of monitoring the progress of SDG implementation is important.

In this research, we aim to analyze the degree of nationalization of the SDG indicators in the
Republic of Moldova and Georgia and to identify to what extent the information gaps for reporting
sustainability performance progress over time have been filled. At the same time, it was evaluated
the progress of the countries in terms of implementing the SDGs.

Research methods

The research method consists in the analysis of the national reports of the Republic of
Moldova and Georgia regarding the consultation process regarding the adaptation of the monitoring
and evaluation indicators of the Sustainable Development Agenda 2030, with the aim of identifying
what was the initial coverage of the SDG indicators with indicators from national information system.
The progress of national information systems capable of providing sufficient information for
monitoring the evolution and ensuring comparability between states of the progress in implementing
the SDGs was studied.

In order to assess the current progress of each country, the comparative analysis of the SDG
implementation in each country was carried out. For this purpose, country reports and UNO reports
on SDG implementation served as informational support. The analytical assessment of the current
state of the countries allows highlighting the specifics of the countries, the emphases placed or the
chances avoided in their development policies and the identification of opportunities that would
contribute to a sustainable development.

Mapping of SDG indicators in the Republic of Moldova and Georgia

After signing the 2030 Agenda, each country identified relevant SDGs and monitoring
indicators, based on the national context and priorities [1].

For the Republic of Moldova, out of the total of 241 global indicators initially approved, 70
indicators were determined to be irrelevant and 171 relevant indicators, respectively. In the mapping
process, 17 more narrative (qualitative) indicators were added and 37 indicators were additionally
identified as necessary for the evaluation and monitoring process of the nationalized targets, thus the
total being 226 indicators. Of the total number of national indicators, half are fully available and the
other half are missing. The most indicators for reporting progress on the implementation of the SDGs
have been established for SDG16 and SDG3, followed by SDGs 4, 8, 5 and 1. The highest degree of
availability of indicators was for targets under SDGs 3, 4, 9, 10 and 12 (see Table 1). For the other
objectives, about half of the indicators were missing, a fact that imposed certain limits in reporting
the degree of SDG implementation [2, 6]. According to the latest review, out of the 248 SDG
indicators, 337 are considered relevant, of which approx. 80% (271) are available and approx. 20%
(66) are missing [7].

Georgia started the SDG nationalization process in 2015 and the Administration of the
Government of Georgia was designated as a coordinating entity. At the initial stage, the Government
created technical working groups which identified the goals, targets and indicators which were
relevant for the country context. Eventually, the Georgian Government adopted all 17 goals, 95
targets and 215 indicators and developed a national roadmap which serves as the primary document
explaining the nationalized indicators along with relevant implementing and responsible bodies [9].
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According to the 2024 annual report, Georgia adjusted 94 (46,5%) indicators out of 202

identified for monitoring SDG implementation.
Table 1. Availability of national SDG indicators in the Republic of Moldova and Georgia
according to the last revision, March 2024

SDG Total _ Available . Lack _
Moldova Georgia Moldova Georgia Moldova Georgia

SDG1 29 12 22 6 7 6
SDG2 15 13 12 6 3 7
SDG3 32 34 30 13 2 21
SDG4 27 19 26 11 1 8
SDG5 21 17 15 7 6 10
SDG6 17 3 15 3 2 0
SDG7 9 5 8 3 1 2
SDG8 22 15 16 9 6 6
SDG9 22 7 17 5 5 2
SDG10 15 8 13 5 2 3
SDG11 25 3 13 2 12 1
SDG12 17 1 11 1 6 0
SDG13 10 2 9 1 1 1
SDG14 5 3 2 2 3 1
SDG15 15 6 13 5 2 1
SDG16 34 48 27 12 7 36
SDG17 22 5 22 3 0 2
Total 337 202 271 94 66 108

Sourse: Authors elaboration, using data from [3, 8, 10, 14].

In Moldova the most indicators for monitoring are allocated for SDG 16, 3, 1, 4 and 11,
between 34-25 indicators, thus showing the government's interest in monitoring processes related to
peace and justice, social aspects, such as good health and well-being, poverty and quality education,
and sustainable cities and communities. For some SDGs with the increase in the number of relevant
indicators the number of unavailable indicators has also increased, such as SDG 11, 12 and 14. The
most indicators for which data are missing are SDG 11, 16, 1, 12, 8, 5 and 9, between 12-5 missing
indicators and at the same time the SDGs for which the number of missing indicators has been reduced
are SDG 16, 3, 4, 17 and 6, between 15-5 new indicators reported in the monitoring process.

According to [3], the highest levels of indicator reporting are recorded for SDG 4 "Quality
education™ - 86%, SDG 3 "Health and well-being" - 76%, SDG 1 "No poverty" - 75% and SDG 10
"Reduced inequalities” — 73%. The lowest reporting rates are found in the case of SDG 14 "Life under
water" - 30%, SDG 2 "Zero hunger" - 34%, SDG 11 "Sustainable cities and communities™ and SDG
13 "Climate action” - 50%. The average degree of reporting for all indicators is 65%.

In Georgia, the most monitoring indicators are allocated for SDG 3 and 16, respectively 34
and 48 indicators, but more than half of them are not yet available. For SDG 1, 2, 8, 5 and 4, between
12-19 indicators have been identified for monitoring, for which the degree of availability is low.

Progress in implementing the SDGs in the Republic of Moldova and Georgia

The SDG indicators are a tool for planning and implementing countries’ development
strategies, for which target values are identified and are included in relevant policy documents such
as the national development strategy, sectoral strategies, programs, action plans or government
decisions. Achieving the implementation targets of the ODD indicators depends on several factors,
among which we could highlight: the implementation of new laws or the modification of existing
ones to allow the implementation of sustainable solutions or policies; allocating financial resources
to support sustainable actions; the performance of state institutions in influencing the implementation
of the SDGs; the help of international partners in the governance of sustainable development; the
social perspectives and cultural values educated and promoted in society that form attitudes for the
implementation of sustainability; the attractive economic and investment climate can facilitate the
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implementation of sustainable solutions; the exceptional factors conditioned by climate change,
natural disasters, world pandemics or armed conflicts.

According to the country reports in Moldova, the best scores were recorded for SDG5 "Gender
equality” — 75% out of 100% and SDG 4 "Quality education™ — 74%, and the worst for SDG 15 "Life
on Earth" — 48% and SDG 16 “Peace, Justice and Strong Institutions” — 48% [3].

In Georgia, according to the country profile based on UNO data, the best scores were
recorded for ODD8 "Decent Work and Economic Growth" -75%, SDG1 "No Poverty" -70% and
SDG10 "Reduced Inequalities™ -70%. The weakest progress was achieved for SDG14 “Life below
water" -35% and SDG11 "Sustainable cities and communities™ -40%, and for SDG12 "Responsible
consumption and production” progress data is missing [14].

80

70 6870

74 75 75
6

50 47 48 48,

4

3

2

1

N oy D > s o S O O
060066060\,'\,'\'\,’\,'\'\"\,
S U S M R i i s

o

o O o o o

B Moldova H Georgia

Figure 1. Progress on SDG implementation by 2021/2022, %
Sourse: [3, 14]

Integrating the SDGs into the country policies of the Republic of Moldova

The action plan of the Government of the Republic of Moldova aims to modernize localities,
increase citizens' security, contribute to increasing incomes and create well-paid jobs. This plan is
structured in 20 government actions, aligned with the UN Sustainable Development Goals [5].

The main objective of the Government of the Republic of Moldova is judicial reform, the fight
against corruption and deoligarchization. The implementation of SDG16 will be achieved through
the confiscation of illegally acquired assets, the promotion of honest and professional prosecutors and
judges, accessible services for the diaspora, the elimination of corruption from state institutions and
the accession to the European Union by 2030.

The situation remains tense in the country, caused by a military conflict in the neighborhood
and strained relations with Russia. Actions are planned to secure the country's borders and modernize
the national army. Under these conditions, the Government pursued energy diversification, and
currently purchases gas only from Europe for domestic consumption. However, gas supplied by
Gazprom to the Transnistrian region remains the main source of electricity. Also, Moldova is
connected to the energy networks of the neighboring countries, Ukraine and Romania. The
government promotes actions to install new capacities for generating electricity from renewable
sources and for storing energy from renewable sources, as well as the energy efficiency of public
buildings with a social purpose and residential blocks (SDG 7, 13). The Republic of Moldova aims
to increase the share of energy from renewable sources in gross final consumption from 23.8% in
2019 to 27% in 2030 and to increase the volume of investments in the energy efficiency sector from
0.03% of GDP in 2018 to 0, 5% in 2030.

Moldova's economy in 2023 registered a very modest growth, remaining strongly affected by
energy imports and their high prices. The gross domestic product (GDP) increased by only 0.7%.
Low external demand has led to a decline in exports, however the European Union market remains a
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fairly important one, with export growth of 4.3% in 2023. A third of exports is represented by
agricultural production with low added value. Domestic consumption is also falling, as a result of
migration and low wages, which has led to a reduction in imports. Remittances remain important for
the country's economy (12% in GDP), but have registered a decrease of 4.5% in 2023 [4]. SDG1
indicators indicate for the year 2022 a slight increase in the poverty level. The government has
launched a number of legislative initiatives to reduce the poverty rate, including the introduction of
an Energy Vulnerability Reduction Fund, the establishment of a national minimum wage, changes to
the rules for establishing and paying social assistance, including the incorporation of more
disadvantaged families into the assistance program social, and by increasing the minimum guaranteed
income level, and adjusting the conditions for granting aid for the cold period of the year. The
evolution of the employment indicator between 2018 and 2022 was uneven, but showed a decrease
in the unemployment rate to 3.1% in 2022.

However, the Republic of Moldova still has a potential for economic growth, which must be
directed towards reducing poverty and mitigating social inequalities. Measures to increase
productivity and innovation in sectors with increased added value are a priority. In the action plan,
the Government foresees the support of small and medium-sized enterprises (SMESs) by creating a
fund that gives SMEs access to competitive bank loans to support enterprises, with an emphasis on
modernization and technology, the revision of the conditions and criteria for accessing subsidies by
farmers small and medium-sized enterprises, reducing red tape for entrepreneurs and expanding the
types of product categories approved to be exported to the EU (SDG 8, 10, 1, 2). Promoting
sustainable tourism is a central objective for creating jobs and promoting local culture and products.
The government is taking actions to improve tourism infrastructure and local capacity to manage and
promote tourism. At the moment, the share of tourism in GDP is a modest 0.6% (the target for 2025
is 1%) and the share of employees in tourism activities in total employees has decreased.

The country's infrastructure will be improved through the modernization of cities and villages
(SDG 11, 12), the rehabilitation of roads and bridges (SDG 9, 8), the digitalization of public services
(SDG 9, 16) and the construction of regional water supply projects (SDG6).

At the same time, the country's economic development must ensure a good synergy between
economic growth (SDG8) and climate action (SDG13), restoration, expansion and conservation of
forest areas and forest vegetation (SDG 15, 12). In the period 2010-2019, the volume of natural
resources extracted per person, from 6 tons to 9 tons, and the consumption of natural resources per
person, from 6.2 tons to 8.9 tons, increased constantly. In the period 2019-2021 the annual average
of waste from production and consumption decreased, while the waste of fruits and vegetables
increased in 2022 [3]. However, other factors such as resource efficiency, environmental protection
and sustainable development strategies must also be taken into account. The government pays
significant attention to the integration of the green economy into national policies by supporting the
greening of small and medium-sized enterprises, by rational consumption of resources, by reducing
food waste, by sustainable management of waste and chemicals, by recycling waste and by promoting
green public procurement.

The afforestation areas have a decreasing trend. In the period 2017-2021, no efforts were made
to afforest and restore degraded lands. The national program for the extension and rehabilitation of
forests for the period 2023-2032 proposes concrete actions for the extension and rehabilitation of
forests, including through afforestation and reforestation, with the aim of improving the condition
and quality of terrestrial ecosystems. Thus, until 2030, the following will be promoted: the
implementation of the sustainable management of all types of forests, the carrying out of
silvotechnical works, the restoration of degraded forests and the significant increase in afforestation
and reforestation, the fight against desertification, the restoration of degraded lands through the
implementation of the Land Degradation Neutrality (LDN) mechanism.

The social aspect is focused on ensuring a modern and quality medical infrastructure by
equipping and renovating existing hospitals (SDG3), reviewing and reforming social assistance
benefits to increase participation in the labor market and improving the system of training and
professional development of human resources in education (SDGs 1, 5, 4, 10).

135



CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

Most of the health indicators register satisfactory overall progress, but their level still remains
below the European average. It is important to continue efforts to ensure the quality of health services,
access to safe, effective and affordable basic medicines and vaccines for all; ensuring universal access
to sexual and reproductive health services, including family planning, information and education;
increasing and streamlining the financing of the health system and recruitment, development, training
and retention of medical personnel; equipping medical institutions with modern equipment for
diagnosis, treatment and intensive therapy; and strengthening capacity for early warning, reduction
and management of national health risks.

The rate of inclusion in formal education of 6-year-old children is over 100%, the rate of
access to tertiary education is increasing, in 2020-2021 it increased by 5.06%. In contrast, the
participation rate of young people and adults in formal and non-formal education throughout life
continued to decrease. At the moment, the indicator "Share of young people and adults with ICT
skills™ is not monitored. It aims for more than 80% of the population to have basic digital skills and
for at least 16% of university graduates to come from science, technology, engineering, art and
mathematics (STEAM) fields. In the process of implementing the curricular reform, the education
plans put a special emphasis on priorities such as education for sustainable development, and the
optional subjects addressed topics related to the environment and sustainability. The development
strategy "EDUCATION 2030" integrates the objectives and targets of the SDG aimed at the
development of inclusive education and proposes the modernization of the infrastructure of
educational institutions, so that they meet the needs of children, girls and boys and people with
disabilities and provide a safe, non-violent educational environment and inclusive for all. There is a
steady increase in the value of external financial assistance for scholarships, indicating an increased
involvement of external sources in supporting education and academic development.

The Republic of Moldova is making an effort to identify the most rational ways out of the
crisis and economic growth. Even if there are still reservations in many chapters, the effort made was
appreciated because the EU decided to open accession negotiations with the Republic of Moldova,
recognizing the fulfillment of six of the nine necessary stages. The referendum to amend the
constitution to include the desire of Moldovan citizens to join the European Union (EU) and the
presidential elections in the fall of 2024 have strengthened the citizens' commitment to follow the
European path of development.

Integrating the SDGs into the country policies of the Georgia

In Georgia several key SDGs have made a significant impact in Georgia in 2021-2025.
Basically, four priority directions were identified, which proved to be important for the development.
Their implementation has facilitated economic growth, strengthened social protection mechanisms,
and advanced climate adaptation strategies, collectively contributing to the nation’s sustainable
development trajectory [15].

1. SDG1 ,No Poverty”: Georgia has demonstrated significant progress in poverty alleviation
through the implementation of comprehensive social welfare programs, particularly aimed at its
most vulnerable populations. These initiatives have contributed to the mitigation of extreme
poverty, establishing a crucial safety net for low-income households and thus bolstering
macroeconomic stability.

2. SDGS8 ,,.Decent Work and Economic Growth: Considerable advancements have been made in
fostering inclusive economic growth and expanding employment opportunities across various
sectors. Reforms targeting labor markets, job creation, and enhancements in working conditions
have been pivotal in driving sustainable economic growth. This approach has ensured more
equitable access to employment, benefiting a broader spectrum of the population and promoting
long-term economic resilience.

3. SDGI10 ,,Reduced Inequalities”: Efforts to diminish socio-economic disparities have been central
to Georgia’s development strategy, focusing on reducing income inequality and enhancing
equitable access to essential services and employment opportunities. Policies promoting inclusive
growth have been instrumental in increasing socio-economic mobility, thereby contributing to
more balanced and equitable economic development.
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4. SDG13 ,Climate Action”: The adverse effects of climate change, including frequent natural
disasters such as floods and droughts, have posed significant challenges to Georgia’s economy.
The strategic framework underscores the critical need for climate mitigation and a shift towards
a low-carbon economy. Climate adaptation projects, alongside increased investments in
renewable energy, aim to enhance energy efficiency and environmental sustainability. This shift
towards green financing is anticipated to underpin economic resilience and support sustainable,
long-term growth.

Other goals that have also made substantial contributions to Georgia’s socio-economic
landscape are SDG 3, 4, 5, 6, 7, 11, 16, and 17.

SDG3,,Good Health and Well-being” - the introduction of a universal healthcare program has
led to notable improvements in public health and living standards. Despite the effective management
of the COVID-19 pandemic, systemic issues continue to challenge the healthcare sector. Enhanced
financial allocations have expanded service access, particularly benefiting vulnerable demographic
groups. SDG4 ,,Quality Education” - educational reforms have focused on enhancing the quality and
accessibility of education, with an emphasis on skill development and youth employment. Although
access to education has increased, there remain significant challenges in ensuring high-quality
education, particularly in rural areas where educational disparities persist. SDG5 ,,Gender Equality”
- the document highlights concerted efforts to advance gender equality and safeguard the rights of
women. The COVID-19 pandemic exacerbated existing gender disparities, especially in employment.
Although measures have been taken to address gender-based violence, systemic obstacles continue
to hinder the full economic and political participation of women. SDG6 ,,Clean Water and Sanitation”
- access to clean water and adequate sanitation remains a critical issue, especially in Georgia’s rural
areas. Despite improvements in water infrastructure, substantial investments are still required to
address ongoing deficits and ensure sustainable water resource management. SDG7 ,,Affordable and
Clean Energy” - achieving energy independence and advancing clean energy development are
strategic priorities for Georgia. The country has seen a marked increase in investments in renewable
energy projects, including hydropower and solar energy, supporting its transition towards a more
sustainable and diversified energy portfolio. SDG11 ,,Sustainable Cities and Communities” - the rapid
urbanization process in Georgia presents formidable challenges in city management and
infrastructure development. While public transport systems and urban infrastructure have seen
improvements, the ongoing pace of urbanization continues to place significant pressure on existing
resources. SDG16 ,,Peace, Justice, and Strong Institutions” - institutional reforms have focused on
strengthening the legal and judicial framework. Anti-corruption initiatives and increased transparency
have enhanced institutional integrity, yet significant challenges remain in upholding the rule of law
and safeguarding human rights. SDG17 ,,Partnerships for the Goals” - Georgia’s economic progress
is closely linked to its international partnerships, particularly its collaboration with the European
Union. Engagement with international organizations has played a pivotal role in strengthening the
economy and facilitating the implementation of various social and development projects.

The implementation of these SDGs has fostered significant advancements across health,
education, gender equality, energy, urban development, and international cooperation, collectively
propelling the country toward a more integrated and sustainable growth path. [11]

In Georgia, local self-governance is fully operational across 64 municipalities, positioning
these local authorities as crucial stakeholders in the implementation of the 2030 Agenda for
Sustainable Development. Their involvement is vital for accurately identifying local needs and
ensuring that these priorities are incorporated into national strategies. Since Georgia’s Voluntary
National Review in 2020, conducted amidst the COVID-19 pandemic, the country has faced
considerable socio-economic challenges. The initial economic shock caused by the pandemic was
severe, leading to a contraction of 6.3% in real GDP in 2020. However, the subsequent years saw a
strong recovery, with double-digit economic growth recorded in 2021 (10.6%) and 2022 (11.0%),
followed by robust growth in 2023. Despite persistent geopolitical instability in the region, Georgia
managed to uphold macroeconomic stability and implement key reforms aimed at sustainable,
inclusive economic development. From 2020 to 2023, the economy exhibited an average growth rate
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of 5.7%, with the post-pandemic period (2021-2023) showing a higher average growth of 9.7%. The
growth trend continued into 2024, with an 8.4% increase in real GDP in the first quarter alone.

The geopolitical landscape of 2022, shaped by Russia’s military aggression against Ukraine,
presented additional challenges for Georgia’s economy. The conflict exacerbated supply chain
disruptions, led to sharp increases in commodity prices, and prompted businesses to withdraw from
affected markets. Consequently, Georgia had to adapt quickly, developing alternative trade routes to
mitigate these disruptions. The initial pandemic-induced contraction of 6.3% in GDP was followed
by a rapid economic rebound, with growth rates of 10.6% and 11.0% in 2021 and 2022, respectively.
The momentum was maintained in 2023, with a GDP growth rate of 7.5%, and a strong start to 2024,
where growth reached 8.4% in the first quarter. These figures significantly exceed the sustainable
development target of 5% (SDG8.1.1).

The composition of Georgia’s economy has remained relatively stable since 2020. According
to 2023 data, the largest contributor to GDP is the wholesale and retail trade sector, accounting for
15.6% of GDP. Other significant sectors include real estate activities (10.2%), manufacturing (9.5%),
construction (7.9%), and agriculture (6.9%). Although the economy displays a high degree of sectoral
diversification, challenges remain in enhancing productivity and increasing the share of high-value-
added activities. The tourism sector, which was heavily impacted by the pandemic, has shown strong
signs of recovery, with revenues from tourism in 2022 and 2023 surpassing pre-pandemic levels. The
direct contribution of the tourism sector to GDP rose to 7.1%, approaching the target of 7.9% set for
2025 (SDGB8.9.1). The country’s strategic focus on green development, sustainable industrialization,
and energy sector reforms reflects its commitment to aligning more closely with EU standards and
advancing long-term economic resilience [12].

For Georgia, the SDGs offer a strategic framework to tackle economic vulnerabilities, enhance
infrastructure, and attract foreign investments, particularly in renewable energy and sustainable
agriculture. However, achieving these outcomes necessitates coordinated policy action, enhanced
fiscal management, and strengthened international partnerships. The next few years are crucial for
translating the SDG agenda into concrete economic gains, positioning Georgia on a path towards
sustainable and inclusive growth by 2030 [13].

Conclusions

Both countries have made substantial efforts to adapt global SDGs to their national contexts,
aligning their strategic frameworks with sustainable development principles. However, significant
gaps in data availability, institutional capacity, and financial resources persist, affecting the ability to
comprehensively monitor and implement the SDGs. For Moldova, addressing socio-economic
inequalities and enhancing energy diversification are crucial, while Georgia must focus on building
local governance capacities and expanding green initiatives.

The findings underscore the importance of continued international collaboration, targeted
policy reforms, and resource mobilization to advance sustainable development. As both nations aim
to align more closely with European standards, their experiences offer valuable insights into the
dynamics of SDG nationalization in transitional economies. Further research and regular monitoring
are essential to bridge existing gaps and ensure a more inclusive and resilient approach to achieving
the 2030 Agenda.
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Abstract. In accelerating digitisation and increasing sustainability requirements, telework has
become a viable solution for many organisations. Initially adopted as an emergency measure during
the COVID-19 pandemic, teleworking has become a permanent practice, offering economic,
ecological and social advantages to employees and employers. This paper explores telework as a
sustainable business solution, considering the main benefits and challenges. The study highlights how
telework helps reduce operational costs and carbon footprint while improving employees’ work-life
balance. However, the effective implementation of telework depends on overcoming obstacles, such
as data security, social isolation and performance evaluation difficulties. The paper suggests several
measures to support long-term telework, including investing in digital infrastructure, enhancing
managerial skills, and fostering a flexible and collaborative work environment. In conclusion,
telework allows organisations to achieve economic efficiency while promoting social and
environmental responsibility. However, its success relies on adapting the organisational culture and
implementing appropriate technologies.

Keywords: Telework, sustainability, digital transformation, organisational efficiency, performance
evaluation, hybrid work model

JEL code: J24, M15, M54

Introduction

In an era characterised by rapid economic transformations, accelerated digitalisation and a
sharp increase in sustainability requirements, telework has established itself as a viable solution for
many organisations around the world. Used as an emergency measure during the COVID-19
pandemic, telework has become a current and desired practice, both for employees and employers [1-
3]. However, the full integration of telework into organisational strategies involves significant
advantages and challenges, requiring detailed analysis to identify optimal approaches that can ensure
business sustainability [4].

Also, the integration of telework contributes to a new framework of business sustainability,
reducing the carbon footprint by reducing the need to travel [5] and promoting a healthier balance
between employees’ personal and professional lives [6]. Thus, the topic of telework has become
increasingly relevant in a world that seeks to balance economic efficiency with social responsibility
and environmental protection.

This paper aims to examine telework as a sustainable business solution, focusing on its
advantages and challenges and providing a glimpse into the prospects of this work model. In this
context, the work aims to fulfil the following objectives:

- Investigating how telework contributes to organisational efficiency and employee satisfaction,
focusing on the positive impact on work-life balance, operational cost reduction and resource
optimisation.

- Exploring the complexities of remote management, as well as issues related to information
security, social isolation of employees, and performance appraisal difficulties in the context of telework.
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- Addressing the possible evolutions of this work model, with a particular focus on hybrid
work scenarios and technologies that can support effective remote collaboration.

The specialised literature increasingly emphasises the need for flexible and sustainable work
models. Recent studies underscore the importance of telework in modern business, offering a local
view of the impact of this work model on the Romanian economy [7].

To underpin the analysis, this paper proposes the following key research questions:

- To what extent can teleworking become a sustainable long-term solution for organisations?

- What are the main advantages and challenges of implementing telework in companies of
different sizes and sectors?

- How can organisations optimise telework to maximise benefits and minimise challenges?

Telework is an inescapable trend in today’s business landscape and offers a unique
opportunity to reconcile productivity needs with sustainability needs. In this context, the present study
seeks to provide an integrated analysis of the advantages and challenges of telework and identify the
future perspectives of this work model, thus contributing to the literature and providing relevant
directions for future research and organisational implementations.

1. Theoretical Foundation and Literature Review

Telework (or remote work) is a way of working where employees work outside the traditional
office, using technology to communicate and collaborate with the team [7]. Studies have shown that
telework has evolved from a marginal option to a strategic component of organisations, influencing
work structures and organisational culture [8].

In this context, business sustainability represents a long-term business approach [9] that
combines economic objectives with social responsibility and environmental protection, depending on
the organisation’s ability to adapt and anticipate environmental changes [10].

Telework requires more than adopting communication tools—it involves a profound
adaptation of organisational structure and work culture. According to Herrera et al. [11], telework has
changed the cultural dynamics in many organisations, adapting management policies and supporting
work-life balance, with the study showing how telework affects the relationship between employees,
families and companies, aspects that contribute to improving employee satisfaction and retention.

Karia and Asaari [9] discuss telework as a form of organisational innovation that can give
organisations a competitive advantage by reducing costs and increasing flexibility. Restructuring
organisations to enable telework helps improve long-term sustainability while supporting adaptability
and reducing environmental impact. Feroz et al. [12] discuss the role of digital transformation in
sustainability, showing that technologies such as big data and 10T can potentially restructure how
organisations manage their environmental impact.

Although there is a vast amount of literature on telework, most studies address the advantages
or the challenges of isolation without exploring a holistic integration of these perspectives. In
addition, there is relatively limited research examining the implementation of telework in a local
context, such as Romania, where cultural and economic factors play an essential role in the success
of this work model.

2. Advantages of Telework as a Sustainable Solution

One of the most visible advantages of telework is the significant reduction of operational costs
for organisations [13]. By eliminating the need for expansive workspaces, companies can reduce
expenses associated with office maintenance, utilities, and other logistical resources. According to
industry studies [8], many organisations implementing long-term telework have realised substantial
savings, using the saved resources for other strategic initiatives. These savings contribute to the
organisation’s overall efficiency and facilitate additional investment in staff development or telework
support technologies.

Telework gives employees more flexibility, allowing them to manage their work-life balance
better. This flexibility directly impacts employee satisfaction, reducing staff turnover and
contributing to their loyalty to the organisation. The study by Dima et al. [14] shows that telework
improves work-life balance by giving employees flexibility and better time management, which can
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also increase satisfaction and long-term productivity. Thus, telework improves employee experience
and benefits organisations by retaining a stable and satisfied workforce.

Telework supports ecological sustainability objectives by reducing daily trips to the office,
which directly contributes to reducing greenhouse gas emissions [15]. Reducing transport significantly
lowers organisations’ carbon footprint, thus supporting their commitment to sustainability and
corporate social responsibility. Simeli et al. [16] highlight the role of telework in aligning companies
with the United Nations’ Sustainable Development Goals due to the environmental and community
benefits. This aspect makes telework attractive to organisations that want to be perceived as
environmentally responsible.

Telework removes geographical barriers in recruitment, allowing companies to attract talent
from various regions and even other countries. This expanded hiring flexibility will enable
organisations to select the most competent candidates regardless of location, contributing to greater
diversity and increased team innovation. According to Stratigea and Giaoutzi [17], this diversity brings
varied perspectives and enriches the organisational culture, facilitating innovation and adaptability.
Burrell et al. [15] point out that access to a global workforce helps organisations expand their knowledge
and improve their long-term competitiveness.

Several studies have shown that telework can increase employee productivity by allowing them
to work in an environment without the distractions of a traditional office. According to the research of
Nakrosiené et al. [18] and Kurnia et al. [19], many employees report better focus and fewer interruptions
when working from home, leading to improved performance. This increased productivity contributes
to achieving organisational goals and strengthens operational efficiency, making telework an attractive
option for many organisations [20].

Telework supports not only organisational goals but also the general well-being of employees.
They have more time for personal activities and spending time with family, which contributes to a better
mood and, implicitly, better mental health. Studies by Elbaz et al. [21] and Kawada [22] point out that
employees who work from home are less exposed to the stress of daily commuting and are more willing
to stay at work for the long term, thus contributing to a stable and productive team.

The advantages of telework are multiple and cover both economic, social, and ecological
sustainability aspects [23]. Telework reduces costs and carbon footprint and improves employee
satisfaction and productivity. In addition, it enables organisations to access a global talent base, driving
innovation and long-term competitiveness. Thus, telework can be considered a robust, sustainable
business solution that supports organisations in achieving multiple and diverse objectives. These
benefits are essential for a world where companies are increasingly aware of their environmental impact
and the need to ensure a healthy balance between economic efficiency and social responsibility.

3. The challenges of Telework

Although teleworking has multiple advantages, its practical implementation is not without
challenges. These difficulties, which address issues related to data security, social isolation of
employees, and challenges in evaluating performance and managing change, can negatively influence
the success of telework in the long term.

One of the most pressing challenges in telework is data security. Telework involves employees
accessing company resources outside of the secure office infrastructure, which can increase
vulnerability to cyber-attacks. According to industry studies [24], remote working can expose
organisations to increased risks, as employees often use unsecured networks and personal devices to
access company systems [25]. This can lead to security breaches, data theft and other cyber incidents,
affecting confidence in the organisation’s ability to protect sensitive information.

Rigorous security measures, such as multi-factor authentication [26] and data encryption [27],
are essential to minimise these risks. Organisations must also train employees on good security practices
and ensure access to appropriate data protection technologies to support remote work [28, 29].

Telework can lead to social isolation of employees, which can affect mental health and team
cohesion [30]. Lack of physical interactions and face-to-face collaborations can lead to feelings of
loneliness and anxiety, contributing to low morale and motivation. Studies show this isolation can
affect long-term productivity and employees’ sense of belonging [31].
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Organisations must implement virtual team-building initiatives, regular meetings, and mental
health support activities such as counselling sessions to combat this adverse effect. Creating an open
and supportive organisational culture can help reduce the impact of isolation on employees.

Evaluating remote employees’ performance can be challenging [32], especially without
effective monitoring systems. Telework requires a different approach to assessing employees, based
on results and individual achievements, instead of traditional methods involving direct monitoring in
the office [33]. Managers need to develop new skills to adapt their leadership style, balance
monitoring performance, and trust employees’ ability to work independently [34]. Using digital
performance management systems and establishing clear, measurable objectives can contribute to the
effectiveness of the evaluation and support constant communication with employees.

For many organisations, moving to telework is a significant change that can be met with
resistance from employees or management [35]. Studies have shown that adapting to a remote work
model requires a shift in organisational culture and an openness to innovative practices [36].
Resistance to change can be a significant barrier, especially in traditional organisations that are used
to direct control and physical interactions in the workplace [37].

To facilitate the transition, organisational leaders must adopt a gradual change strategy, clearly
communicate the benefits of telework and involve employees in the transformation process [1]. It is
also essential that organisations invest in developing managerial skills to manage remote teams and
support a flexible and collaborative work environment [38].

Telework requires a solid technological infrastructure that allows constant and secure access
to the organisation’s resources [39]. Frequent technical issues, such as poor connectivity or the
unavailability of specific platforms, can affect the effectiveness of remote work and create frustration
among employees [40]. Lack of adequate investment in technology can also limit the effectiveness
of telework and affect organisations’ competitiveness.

To support telework in the long term, organisations need to ensure a robust and accessible
digital infrastructure that includes modern collaboration and security solutions [41, 42]. They must
also continuously improve technology support systems to facilitate a seamless work experience for
employees [43].

The challenges associated with telework are diverse and affect both the safety and health of
employees and the ability of organisations to assess performance and effectively implement this work
model. However, these challenges can be managed through rigorous strategic planning, adapting
organisational culture and investing in technology. With all its difficulties, telework remains a viable
and sustainable solution for companies willing to adjust their internal processes to meet the new
demands of the modern labour market.

Conclusions and Future Prospects

As technology evolves and labour market demands change, telework will become increasingly
integrated into modern organisational structures. Thus, the future of telework is full of opportunities
and new challenges, which will require continuous adaptation on the part of organisations.

One of the most likely developments is adopting a hybrid model, which combines telework with
traditional office work and will allow organisations to capitalise on the benefits of both forms of work.
This will balance employee flexibility and the direct collaboration required in specific contexts.

Technology will continue to play a crucial role in supporting telework, and investments in
advanced collaboration platforms, cybersecurity, and artificial intelligence will increase. Advances in
technology will enable organisations to monitor and support distributed teams more effectively,
facilitating remote collaboration and increased productivity.

Social isolation and mental health issues remain key challenges in the telework context. To
maintain a sustainable and healthy work environment, organisations will need to invest more in
programs to support employees’ mental health and well-being in the future. Virtual team-building
activities and counselling programs can become regular components of company organisational
policies.

As companies become more aware of their environmental impact, telework will play a central
role in their sustainability strategy. Minimising travel will become standard practice for companies
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that want to contribute to long-term environmental goals. Telework can help organisations improve
their social responsibility image by reducing their carbon footprint.

Telework has become an indispensable practice in the modern business landscape, offering
several significant advantages, from reducing costs and improving employee satisfaction to
contributing to environmental sustainability goals. However, the success of telework depends on how
well organisations manage the inherent challenges, such as data security, employee mental health,
and remote performance appraisal.

This paper analysed the advantages and challenges of telework, highlighting the need for
strategic adaptation to ensure effective and sustainable implementation. In conclusion, telework is
not only a solution for current needs but also an opportunity to transform the way of working in the
long term, contributing to a more flexible, innovative and responsible economy.

Through this analysis, we also highlighted the gaps in the specialised literature and
emphasised the importance of integrating the local perspective to provide a deeper understanding of
the impact of telework in the Romanian context. The future of telework depends on organisations'
ability to adapt and continuously improve this working model, ensuring real sustainability, both for
employees and the business environment in general.
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Abstract. With the advent of Industry 4.0, education systems globally face a critical need to adapt to
rapidly changing technological and professional demands. This study investigates the alignment of
STEAM (Science, Technology, Engineering, Arts, and Mathematics) skills among students with the
evolving requirements of Industry 4.0, using data from a survey at Cahul State University.

By analyzing skill deficiencies and students’ awareness of sustainable development and digital tools,
the study identifies both challenges and opportunities in curriculum design. Findings reveal that
students acknowledge their skill gaps and demonstrate an openness to enhancing their competencies
in areas essential for modern industry, including digital literacy, sustainability, and entrepreneurial
capabilities. The results support recommendations for targeted curriculum enhancements, which
could be pivotal in developing a workforce prepared to thrive in the digital economy.

Keywords: Industry 4.0, Education 4.0, STEAM skills, highly qualified students, Skills4future.
JEL code: 1250

INTRODUCTION

Industry 4.0 represents the integration of cyber-physical systems, automation, and data-driven
decision-making within industrial processes. This technological shift, also known as the fourth
industrial revolution, is driven by advancements in artificial intelligence, machine learning, the
Internet of Things (1oT), and big data. Such progress necessitates a complementary transformation
within the education sector, often referred to as Education 4.0. This educational model aims to equip
students with critical skills to meet the demands of an increasingly digitized and interconnected world.

This study examines how well students are prepared for Industry 4.0, focusing on the
development of STEAM skills. It evaluates students' perceptions, knowledge levels, and attitudes
toward sustainable development and key digital technologies, as well as the current curriculum’s
ability to meet these evolving needs. The findings offer insights into how educational institutions can
align with national and international strategies, such as Moldova’s "European Moldova 2030" and
"Education 2030," to foster relevant competencies in their graduates.

At the present time we are all observing the growth rate of the transformation process of the
industry, thus identified and known as the fourth industrial revolution or Industrial Revolution 4.0
(IR 4.0). The rate of growth of this industrial revolution is exponential, a fact that attests to this is the
enormous progress in the development of digital network infrastructure, the Internet, as well as the
large-scale use of artificial intelligence. These transformations will affect all areas of socio-economic
life leading to a rethinking of education systems and skills training for future employees.

The challenges of this industrial revolution for the educational system is the permanent trend
towards the modernization of education with the use of new methods and technologies in the training
process. Thus, we can affirm that the industrial revolution favored the emergence of the concept of
Education 4.0, which aims to prepare students "for the challenges of Industry 4.0 and to provide them
with the skills and knowledge they will need in the digital age"[1]. The relevant authorities and
teaching staff are looking for appropriate training strategies that focus on developing the individual
potential of the student to be prepared with the necessary skills to build their future through
technology-enabled innovation.
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Also, we observe the tendency to reform the educational process which is no longer based on
the transfer of knowledge from teacher to student, but focuses on developing students' skills to solve
problems in the real environment, as well as integrated ICT tools that lead to the increase of skills
students, thus cultivating both soft and hard skills. These measures lead to the education and training
of a highly qualified workforce with knowledge, skills and competences, ready to develop them
throughout their life and to be employed in modern companies.

Thus, we can mention that education focuses on the development of STEAM skills in students,
by encouraging critical thinking, creativity, solving complex problems, communication and
teamwork, skills that will be useful to them in the workplace and will defend them from other
categories of staff, less qualified. STEAM education is based on developing new ways of thinking
and learning that will prepare them for the job market.

These trends of transformation and adaptation to the new educational requirements can also
be traced in the legislation of the Republic of Moldova with the approval at the state level of the
National Development Strategy "European Moldova 2030"[2] and the Development Strategy
"Education 2030"[3]. According to these strategies, the educational system in the Republic of
Moldova is focused on providing opportunities for all citizens to develop from an early age,
throughout their lives, and to develop skills and competencies necessary to be capitalized both at a
personal level, as well as professional

To identify the willingness of higher education institutions to provide the infrastructure that
will allow students to use digital technologies in the teaching-learning-assessment process, as well as
providing opportunities for interactive learning and solving real-life problems, in order to develop
skills STEAM, so that students can face the challenges of Industry 4.0, within the project No.
101081787 - "Developing and improving the STEAM skills of students and teachers for curriculum
innovation and sustainable development of higher education institutions and local businesses"
(Skills4future) a a study was conducted on a sample of students from the "Business and
Administration™ and "Engineering and Management in the Food Industry" higher education programs
of the "B.P.Hasdeu" State University in Cahul, between April and May 2023 .

The aim of this study was to identify and analyze STEAM skills deficiencies among students,
as well as the existence of other skills currently required to be developed among students
(entrepreneurship, creativity, innovation, etc.).

METHODOLOGY

This study was conducted with a sample of 34 undergraduate students enrolled in the
"Business and Administration” and "Engineering and Management in the Food Industry™ programs
at Cahul State University, Republic of Moldova. Data collection was carried out between April and
May 2023 using an online survey administered via Google Forms. The survey instrument was
organized into four distinct sections to comprehensively assess students' attitudes, perceptions, and
skill levels related to Industry 4.0 competencies. The sections included:

1. Attitude, Perception, and Knowledge of Sustainable Development
2. Assessment of Students’ STEAM Skills
3. Learning Needs and Expectations for STEAM Skills Development
4. Primary Findings and Results
Sample Characteristics
e Gender Distribution: 73.5% female and 26.5% male.
e Academic Year: 20.6% first-year, 32.3% second-year, 26.5% third-year, and 20.6% fourth-
year students.
« Program Enrollment: Approximately 60% of respondents were enrolled in the "Business and

Administration™ program.

The survey utilized a combination of Likert-scale and open-ended questions to gather both
guantitative and qualitative data, providing a nuanced understanding of students' awareness, values,
and competencies aligned with Industry 4.0 demands. To ensure data validity and reliability, the
survey underwent a pre-testing phase, followed by iterative revisions to refine question clarity and
alignment with the study objectives.
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RESULTS AND DISCUSSION
This study aimed to identify existing perceptions and attitudes towards the investigated
variables, which were obtained through the questionnaire survey method. The survey involved
collecting information online using a Google form, and was structured in four sections:
1. Attitude, perception & knowledge of Sustainable Development
2. Students and the level of STEAM skills
3. Learning needs & expectations for STEAM skills development
4. Main Findings & Results
The research was conducted on a sample of 34 students of the bachelor programme in Business
& Administration and Engineering and Management in the food industry from Cahul State University
"B.P.Hasdeu”, Republic of Moldova. The demographic analysis of the sample shows the following
distribution:
e 25 persons (73,5%) female and 9 persons (26.5%) male students;
« 20.6% are enrolled in the 1% study year, 32.3% are enrolled in the 2" study year, 26.5% are
enrolled in the 3 study year, 20.6% are enrolled in the 4™ study year.
o About 60% of the respondents are students of the Business and Administration program.
In the conducted study, we aimed, first of all, to analyze the degree of knowledge of the concept
of "sustainable development™ by the students. The first aspect analyzed was with reference to
students' values related to sustainable development, and the results are presented below in figure 1.
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Figure 1. The distribution of student’s values related to sustainable development

Analyzing the data in the figure above, we can say that most students (31 people or about
91.2%) rated the following values as "very important” for them: Respect for human rights and
freedoms (i.e., dignity, equality, solidarity, justice, citizens' rights, etc.) and Compliance with the law,
i.e., for 8.8% of respondents these values are unimportant. Respect for EU fundamental freedoms
(i.e., free movement of goods, capital, services and labor) for 88.2% of respondents are very
important, and 5,8% ticked as indifferent. Capitalizing on cultural diversity is very important for
73.5% of respondents, but for 17.6% it is indifferent and 5.8% is not very important.

So, Respect for EU fundamental freedoms (is free movement of goods, capital, services and
labor) and Fairness of education/work systems for 88.2% are very important values. And for 85,3%
very important values are: Democracy in society, Principles of equality and solidarity, Gender
equality. Only for 70.5% or 24 people, Social Justice is very important.

As the Republic of Moldova wishes to be part of the EU and adjusts its legislation in
accordance with the provisions of the acquis Communautaire, the second aspect sought was - The
students’ awareness related to the 17 SDGs. The analysis of student’s awareness with regard to the
17 Sustainable Development Goals (SDGs) is presented in figure 2.
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Figure 2. The distribution of students’ awareness related to 17 SDGs

In general, we can say that students are familiar with the UE 2030 Agenda and know the
Sustainable Development Goals. Depending on the subjects studied and the projects carried out, some
objectives are better known by students, others less so. Most students (about 78.8%) know about the
objectives: SDG4. Quality Education (Ensuring quality education and promoting lifelong learning
opportunities for all) and SDG6. Clean water and sanitation (ensuring the availability and sustainable
management of water and sanitation for all). These are followed (with 75.8% of respondents) by:
SDG3. Health and well-being (Ensuring healthy lives and promoting well-being for all, at all ages)
and SDG5. Gender equality (ensuring gender equality and empowering women and girls).

The least known to students (only 60.6% of respondents know) are: SDG1. No Poverty
(Eradication of poverty in all its forms and in every context); SDG7. Clean and affordable energy
(Ensuring everyone's access to affordable energy in a safe, sustainable and modern way) and SDG11.
Sustainable cities and communities (Developing cities and human settlements so that they are open
to all, safe, resilient and sustainable).

Thanks to the activities carried out within this project, students will get to know the practical
realization of these objectives. Representatives of the business environment and relevant public
institutions will bring practical information regarding the achievement of the objectives of the 2030
Agenda, examples of normative acts and laws where they can be found. Another way to make students
aware of the mentioned objectives will be by changing the university curriculum and improving the
courses studied by the students in the chosen program.

To better know and understand the current state of affairs - The degree of knowledge on
Economic, Social, Environmental performance dimensions of SD. The analysis of students of
knowledge on Economic, Social, Environmental performance is presented in figure 3.
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Figure 3. The level of understanding with regard to SD concepts
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To the question: Sustainable development involves knowing the interconnections between 3
dimensions/domains of knowledge Economic, Social and Environmental, the interviewed students
proved an average knowledge of this interconnection. Only 3-4 students know very well these 3
dimensions and their interconnection.

The economic dimension is known medium and satisfactorily by an equal number of
respondents (14 people each or 42.4%), 3 people - very good and 2 people - unsatisfactory.

The social dimension is known at an average level by 14 students (43.8%), satisfactory - by
11 students (34.3%), very good - by 4 students and unsatisfactory by 3 students.

The environmental dimension is known at a "satisfactory" level by the majority of respondents
(about 46.6%), about 40.0% know this field ,,medium” (12 people), very good - 10% or 3 people and
unsatisfactory - 1 person.

This result denotes a need to intensify the activities within the interdisciplinary group projects
and emphasize the importance of these 3 dimensions: economic, social, environmental

Another important aspect of the study concerned - The degree of adopting behaviors to
leave more sustainable. Analyzing the obtained data, the following situation is highlighted,
presented in figure 4.
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Figure 4. The frequency of adopted sustainable measures

To the question regarding "the measures taken for a sustainable development and what
sustainability issues they think about when they approve the following decisions™, the students gave
the following answers:

- More respondents think about sustainable development and sustainability "always™ when
they adopt: decisions in education - 58.8%, decisions about food and nutrition - 55.9%, financial
decisions -53%, decisions about transport - 47, 05% and when buying goods or services - 44.1%, the
same number of people think about this "sometimes".

- "Sometimes™ the respondents think about sustainable development and sustainability in the
following situations: leisure activities - 18 people (52.9%); choosing the energy supplier (48.5%);
choice of employer (47.0%); the purchase of goods or services, the political vote and decisions
regarding the transport of which 44.1% or 15 people chose this form of answer.

- They "rarely" think about sustainable development and sustainability in the case when:
they have to choose the energy supplier - 8 people or for leisure activities - 7 people.

We are glad that very few people from those interviewed chose the "never" option. We
believe that the young people interviewed are responsible for the environment and are "for"
sustainable development

Another aspect investigated was - The shared responsibility for SDGs. The analysis of
responsibilities for the implementation of sustainability-related directions is presented in figure 5.
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Figure 5. The responsibilities for implementing SDGs in the country

Most respondents (75% or 25 people) believe that the responsibility for the implementation
of the Sustainable Development Goals in the country rests with the Government/State Organizations.
If we were to take it in descending order, then the second place in terms of importance would go to
Organizations from the business environment (the opinion of 11.8% of respondents). The third place
(in the opinion of 8.8% of the respondents) belongs to the Civil Society and the last place would be
the Higher Education Institutions.

So, according to the opinion of the student-respondents, the role of universities in society is
insignificant. We hope that after carrying out several activities from this project, the opinion of the
students will change and the responsibility regarding the implementation of the Sustainable
Development Goals in the country will be distributed differently.

He concluded this panel, the question in reference to - The awareness on key digital
technologies. The analysis of the awareness about the use of digital technologies in transforming the

way in which the businesses are operating is presented in figure 6.
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Figure 6. The student’s awareness on digital technologies

Regarding how well the students know the digital technologies used by enterprises, we
received the following answers:

- known: Mobile services (for 87.9% of respondents), Cybersecurity solutions (for 84.8% of
respondents), Social media technologies and 3D printing (for 78.8% of respondents), Cloud
technologies (for 72.7 of respondents), Artificial intelligence (for 66.7% of respondents).

- unknown: Big data and data analytics (for 56.3% of respondents), Internet of things (for
51.5% of respondents).

The second panel of questions has been reserved Student’s and the level of STEAM skills,
which included two questions:
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e The student’s perception of their level of non-digital skills. The data analysis shows the
following levels of development for non-digital skills: Figure 7 — 11.
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Figure 7. Intellectual skills Figure 8. Intellectual skills
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Figure 11. Technical skills

Analyzing the students' answers presented in the graphs above, we can conclude that the level
of non-digital skills possessed by students at the present time is "Developed”. In particular, socio-
emotional skills are developed, with an intermediate level of knowledge, on average, of 45.33%. The
most pronounced here are the answers to the following questions, which were appreciated by about
50% of the respondents with "Developed”: | am able to define my priorities, to set objectives and
actions plans and 1 am able to listen to others and engaging in conversations with confidences,
assertiveness, clarity and reciprocity, both in personal and social contexts.

On the 2nd place are the "Intellectual skills" competencies with an average score of 40.95%,
rated as "developed” and on the 3rd place are "Technical skills", rated on average by 40.6% with
"developed". It should be mentioned that in "Intellectual skills" most students (about 50%) gave the
qualification "developed" for the question: I see problems and bottlenecks as opportunities rather
than issues, and the qualification "highly developed™ (34.4 %) for the questions: | am able to plan,
organize, monitor and review my own learning, establishing relationships across domains and | can
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compare, analyze, assess and synthesis data, information, ideas, and media messages in order to
draw up logical conclusions. They speak about the students' ability to organize their own future and
plan a successful career.

It should be noted that the second most preferred qualification by the students was "somehow
developed". Here we can formulate two conclusions: 1. students do not know their non-digital skills
very well, or they cannot self-assess and 2. students have an average level of development of these
skills and we must intervene, through the study program and the subjects studied, to the development
of the mentioned skills.

e The student’s perception of their level of digital skills is represented in the figures 12 -15.
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In the students' view, the digital skills needed for those working in Business 4.0 were valued
differently for those four skill groups 33 students answered this question.

We can say that the category most appreciated by students is "Digital content creation™. Here
in the environment, it was appreciated with 31.1% Highly developed and with 28% Developed. But
also, the level of appreciation of Somehow developed is appreciated by an average of 31.1%.

For the category of digital skills "Information and data processing”, most students rated in
the middle (34.85%) as "somehow developed”. The second level of knowledge was "highly
developed" with an average of 27.25%, followed by the "developed” level - on average 25.75%.

At a high level (Highly developed - 34.85% in the medium) the "Digital communication™
category was appreciated by the students. But 18 students, or on average 27.25%, considered this
category as Somehow developed.

The category "Digital problem solving” is valued on average by students as Somehow
developed (30.3%) and Developed - on average 24.25%.

The third part of the survey focused on Learning needs and expectations for STEAM skills
development. Students were given the opportunity to select the Sustainable Development Subjects
to be taught, thus following the analysis of the respondents' answers for the three major economic,
social and environmental issues, we can see that all the subjects interviewed were rated "useful” and
"very useful”, which together gives us a rather impressive percentage of about 100%. Only two
Economics subjects that accumulate the lowest score of 94.1% are: Green business, green finance
and investments and Sustainable consumption and production: circular economy and EU action plan
for circular economy.
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Thus, we can mention that the topics mentioned in the survey received a high appreciation
from the students, respectively the students understand the importance of a broad approach to the
initiation and development of the business and are aware of its sustainable development. But the
subjects that received a lower score are probably not sufficiently known to the students, or that they
have not encountered in practical activities.

Table 1. Students’ expectations for subjects to be taught

Not Useful Very

useful useful
ECONOMIC subjects
Sustainable Procurement practices 3,0 67,6 29,4
Competition, fair-trade regulations and practices - 70,6 29,4
Green business, green finance and investments 5,9 52,9 41,2
Resources ciiersy tioush shang conomyicowering | o | er6 | 52
St nable cosmption and producton:creulareconomy | 5o 735 206
Innovation & product responsibility 3 58,8 38,2
Corporate social responsibility 3 64,7 32,4
Social entrepreneurship 3 52,9 44,1
ENVIRONMENTAL subjects
Environmental compliance o] 52,9 47,1
Supplier environmental assessment o] 61,8 38,2
Circular economy — green productions and consumption,
waste to resources — secondary raw materials and water o] 50 50
reuse, etc.
SOCIAL subjects
Green jobs and local community engagement. 0 61,8 38,2
Sustainable employments 2,9 61,8 35,3
Social and labouyr, protection 3,1 42,4 54,5
Occupational health and safety 50 50
Diversity and equal opportunities, and human rights 3,1 42,4 54,5
Sustainable lifestyle and education 50 50

In the view of the student respondents, the most important and useful digital technologies that
should be discussed and analyzed in the exercises and case studies were rated as follows: social media
(81.8%), mobile service technologies (66.7%), artificial intelligence (60.6%), cyber security solutions
(54.5%). The lowest score was taken by: 3D printer (39.4%) and "Internet of things" (33.3%).

« Digital technologies to be used in case studies and exercises are presented in Figure 16:

Artificial.. [ s0,6
3D printing [ 39,4
Big data and... _ 42,4
Cybersecurity... _ 54,5
Internet of things _ 333
Cloud technologies _ 48,5
Mobile services _ 66,7
Social media.. T s s

0 10 20 30 40 50 60 70 80 90 %
(s]

Figure 16. Digital technologies to be used in applications
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This is the opinion of the students regarding the need and use of the respective technologies
in the operation and development of businesses, which can be very well appreciated. At the same
time, it allows us to draw attention to other types of finger activities and demonstrate their importance
to students.

« Sustainability-related sectors to be used in case studies and exercises are presented in Figure
17.

Industry/production —64,7
Health I e,
Agriculture,... _ 47,1
Water, Sanitation... [ 2,0
Transportation _ 44,1
Trade T 67,6
Information and... — 67,6
Finance and Insurance — 61,8
Energy and... _ 38,2
services T 64,7

0 10 20 30 40 50 60 70 80 %

Figure 17. Sustainability-related sectors to be used in applications

When asked: Which of the following areas of activity/industries would be useful to discuss
and analyze in exercises and case studies, students put "health” first (76.5% of respondents), second
the domains: is information technology and communications and commerce were placed (67.6% of
respondents each) and the 3rd place was shared by the domains: Services and Industry/production of
goods (64.7% each).

In view of the students' appreciation of the learning needs and expectations for the
development of STEAM skills, they highlighted several Economic areas, such as: Competition, fair-
trade regulations and practices, Resources efficiency through sharing economy: co-working space,
crowd-funding, freelancers, etc., practically all areas of the Environment and the most important
Social areas: Green jobs and local community engagement, Occupational health and safety,
Sustainable lifestyle and education.

At the same time, they saw the need for a wider study of digital technologies, in particular:
social media, mobile technologies and services, and artificial intelligence, which is very current and
necessary today.

The areas that are of major interest to students and need to be addressed more extensively in
different case studies, in interdisciplinary group projects and that would be tangential to other areas
of student interest, would be: health, information and communication technologies, commerce,
services and others

From the results of the survey, it can be concluded that the students recognize the insufficiency
of the knowledge and skills, obtained until now, to develop sustainable businesses. Respectively
through this appreciation they demonstrate their openness to change, to improvement and are ready
to acquire new knowledge and skills.

CONCLUSION AND RECOMMENDATIONS

This study underscores the need for a strategic alignment between educational offerings and
the competencies required for Industry 4.0. To enhance students’ readiness for a digital economy, the
following recommendations are proposed:

1. Curriculum Enhancement;
2. Skill Development Workshops;
3. Practical Applications;
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4. Collaboration with Industry;
5. Regular Assessment and Feedback.

In conclusion, by adopting these measures, educational institutions in Moldova can better
align with Industry 4.0 and support students in acquiring the skills and values needed for sustainable
economic growth. This alignment is critical in preparing a workforce capable of meeting the
challenges and opportunities presented by a rapidly evolving digital landscape.

Acknowledgements: The research was carried out within the project: ERASMUS-EDU-2022-CBHE-
STRAND-2. ,.Developing and improving the STEAM skills of students and teachers for curriculum
innovation and sustainable development of higher education institutions and local businesses”.
Project No. 101081787 — "skills4future”.

References

1. Udvaros, J., Guban, M., Guban, A., Sandor, A., Industry 4.0 from the perspective of Education 4.0, In: International
Journal of Advanced Natural Sciences and Engineering Researches, Vol. 7, No 4(2023). P. 230. DOI:
https://doi.org/10.59287/ijanser.705

2. National Development Strategy "European Moldova 2030"[online]. Available from:] GUVERNUL REPUBLICII
MOLDOVA Accessed: 2024.10.01

3. Development Strategy "Education 2030"[online]. Available from: HG114/2023 Accessed: 2024.10.01

4. McKee, S., Gauch, D., Implications of Industry 4.0 on Skills Development. In book: Anticipating and Preparing for
Emerging Skills and Jobs, 2020, pp.279-288. DOI: 10.1007/978-981-15-7018-6_34

5. Biroul National de Statistica din Republica Moldova. Obiectivele de Dezvoltare Durabila.
https://statistica.gov.md/ro/obiectivele-de-dezvoltare-durabila-183.html

6. Organizatia Natiunilor Unite in Moldova. Obiectivele de dezvoltare durabila. https://moldova.un.org/ro/sdgs

156


https://doi.org/10.59287/ijanser.705
https://gov.md/ro/moldova2030
https://gov.md/ro/moldova2030
https://www.legis.md/cautare/getResults?doc_id=136600&lang=ro
http://dx.doi.org/10.1007/978-981-15-7018-6_34
https://statistica.gov.md/ro/obiectivele-de-dezvoltare-durabila-183.html
https://moldova.un.org/ro/sdgs

CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024

https://doi.org/10.52326/csd2024.24

CONSUMER EDUCATION AS A MEANS OF DEVELOPING
SUSTAINABLE CONSUMPTION

EDUCAREA CONSUMATORILOR MIJLOC DE DEZVOLTARE A
CONSUMULUI SUSTENABIL

Natalia REMESOVSCHI
Academy of Economic Studies of Moldova, str. Banulscu-Bodoni, 59, Chisinau, Republic of Moldova

Abstract: The multitude of recent changes - technological, social, economic, geoeconomic, and
geopolitical - has generated to a "transformation™” of individuals' ways and styles of living. Some
activities have become essential for consumer safety and for the efficient businesses. In this context,
sustainable production and consumption models refer to promoting resource and energy efficiency,
sustainable infrastructure, access to basic services, labor productivity, performance, sustainability,
and quality of life. The adoption of these goals by consumers, companies, institutions, and
organizations, as well as the implementation of various sustainable consumption models, will
contribute to the overall development of societies, economic evolution, the reduction of economic,
environmental, and social costs, competitiveness, and consumer safety. Thus, consumer education is
crucial for promoting sustainable consumption, having a direct impact on economic, social, and
ecological development.

Key word: consumer behavior, sustainable consumption, consumer education, sustainability
JEL code: D13, Q56, A23

Abstract: Multitudinea de schimbari recente, de natura tehnologica, sociala, economica,
geoeconomica si geopolitica a generat o "transformare” a modului si stilului de viata a indivizilor.
Unele activitati devin esentiale pentru siguranta vietii consumatorilor si pentru buna desfasurare a
activitatii companiilor. In acest sens, modelele sustenabile de productie si consum se refera la
promovarea eficientei resurselor si energiei, infrastructurii durabile si acces la servicii de baza,
randamentul muncii, performanta si sustenabilitate, dar si calitate a vietii. Abordarea de catre
consumatori, companii, institutii si organizatii a acestui deziderat, dar si implementarea diferitor
modele sustenabile de consum vor contribui la dezvoltarea generald a societatilor, evolutia
economiilor, la reducerea costurilor economice, de mediu si sociale, competitivitate si siguranta in
consum. Astfel, educarea consumatorilor este esentiala pentru promovarea consumului sustenabil,
avand un impact direct atat asupra dezvoltarii economice si sociale, cat si ecologice.

Cuvinte cheie: educarea consumatorilor, comportamentul consumatorului, consum sustenabil,
sustenabilitate

Tranzitarea societatilor spre un viitor sustenabil poate fi asigurat printr-un proces educational
adaptat si corespunzator. Acest obiectiv poate fi realizat prin implicarea subiectilor care asigura si de
care depinde sustenabilitatea. Prezenta lucrare vine in incercarea de a desfasura si clarifica
interconexiunea dintre educatie, comportamentul consumatorului de cumparare/consum si
sustenabilitate, care constientizate si dezvoltate fiind, permit societatilor si membrilor acesteia un
viitor prosper.

Sustenabilitatea reprezinta unul din obiectivele societatilor moderne, care s-a infiltrat in
orientarea strategica, ca rezultat al unor mutatii semnificative de diferita natura, si care si-a pus
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amprenta atat asupra comportamentelor indivizilor, cat si a companiilor. In acest sens, sustenabilitatea
este vazuta ca "un proces evolutiv care poate asigura actualele nevoi fara a compromite viitorul [14,
pp. 381-391]." Domeniul are la baza trei directii: economie, mediu si societate si presupune
combinarea si adaptarea lor pentru a maximiza eficienta si reduce impactul negativ asupra mediului,
asigurand echitate sociala [8, pp.713-719].

Practica atesta doua directii generale privind eficienta sustenabilitati si anume productia si
consumul. Referindu-ne la modelele de productie sustenabile acestea se refera la dezvoltarea unor
procese industriale eficiente din punct de vedere energetic, ecologic si social si include [6, pp. 61-
79]:

- eficienta resurselor (utilizarea de materii prime reciclare, energie alternativa, etc);

- infrastructurd durabila (eficiente, moderna, adaptata, inovatoare);

- tehnologii ecologice (friendly cu mediul, energie solara, eoliana, termala );

- responsabilitate sociala si corporativa (prin principii si strategii de sustenabilitate). Acestea
presupun o abordare si 0 schimbare la nivel social, cultural si corporativ si 0 viziune pe termen lung.

in cazul modelelor de consum sustenabile, se impune achizitia, utilizarea si consumul de

produse si servicii ecologice si durabile si se caracterizeaza prin [9, pp. 5-15]:

- orientarea spre produse si servicii fabricate ecologic din materii prime regenerabile ce se
manifesta in consum sustenabil;

- reducerea risipei de alimente si gestionarea eficienta a resurselor;

- economie colaborativa pentru reducerea consumului inutil (inchiriere, leasing, imprumut,
arenda de mijloace);

- educarea consumatorilor care permite cresterea constientizarii si  influentarea
comportamentului alternativ, responsabil si sustenabil.

Abordarea modelelor sustenabile de productie si consum necesita a fi regasite de catre toti
subiectii - guverne, institutii, companii si consumatori si presupune incadrarea ca directive a
politicilor publice la nivel de stat. Aceasta deoarece are un impact asupra dezvoltarii economice si
sociale si permite reducerea costurilor, cresterea calitatii vietii, protectia mediului, competitivitate
economica, inovare.

Corespunzator Agendei 2030 pentru Dezvoltare Durabila [15], adoptatd de toti membrii
Natiunilor Unite in 2015, au fost create 17 obiective mondiale de dezvoltare durabila (ODD) (figura
1), iar scopul fiind "pacea si prosperitatea pentru oameni si planetd". De asemenea, obiectivele
mondiale de dezvoltare durabila accentueaza aspectele de mediu, social si economic ale dezvoltarii
durabile, sustenabilitatea fiind centrala.

FARA ) IR0 SANATATE EDUCATIE EGALITATE 6 APA CURATA
SARACIE [ 4 SISTARE DE BINE DECALITATE DEGEN SIIGIENA

| ¢

MUNCA DECENTA 1 0 INEGALITATI
SICRESTERE Sl REDUSE

ECONOMICA o

“' {=")

v
ACTIUNEA VIATA PACE, JUSTITIE PARTENERIATE e
13 ASUPRA CLIME! 14 SUBAPA 16 SHNSTITUTH 17 PENTRU OBIECTIVE @
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Figura 1. 17 obiective mondiale de dezvoltare durabila (ODD)
Sursa: https://statistica.gov.md/ro/obiectivele-de-dezvoltare-durabila-183.html
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Referitor la masurarea sustenabilitatii acesta se refera la cadrul si indicatorii utilizati pentru
evaluarea proceselor, produselor, serviciilor si afacerilor, dar care este destul de dificil de cuantificat
sl imposibil de masurat [1, pp.22-27], aceasta deoarece nu exista 0 definitie fixa si nici 0 metodologie.
Insa, cei care se preocupi de evaluarea sustenabilititii tin cont de domeniile de referinti (economic,
social, mediu), metricile de evolutie, standardele si sistemele de cerificare a sustenabilitatii.

Pentru a face societatile sustenabile principiile de actiune sunt impartite in patru grupe si
anume:

1. legate de natura — reducerea impactului asupra mediului;

2. legate de societate — intarirea coeziunii sociale si a colaborarii;

3. legate de sisteme — incurajarea diversitatii si a transparentei;

4. personale — atitudine si prudenta.

In acest sens, se recomanda ca politica sustenabila si incurajeze comportamentele pro-mediu
si pro-sociale, care vor genera schimbari in comportament. Cei care se implica institutii, organizatii,
guverne, companii si consumatori pot influenta consumul sustenabil oferind informatii credibile,
ghidare, voluntariat, sustinere si comunicare in diferite moduri, inclusiv mediul academic, organizatii
nonguvernamentale si industrii. Astfel, tranzitia spre economia si consumul sustenabil poate fi
realizat prin politici corespunzatoare, educatie si inovare.

Consumatori sunt considerati persoanele fizice sau juridice care identifica, constientizeaza sau
atesta 0 nevoie. Comportamentul este vastul proces prin care acestia urmaresc drept obiectiv
satisfacerea nevoii. Literatura de specialitate ofera, in acest sens, o multitudine de definitii. Una din
acestea consista ca "comportamentul consumatorului este un proces psihic complex
multidimensional, manifestat in fazele precumparare, cumparare si post-cumparare de indivizi cu
scopul satisfacerii nevoilor actuale si viitoare [5, pp.10-12]". Plurivalenta conceptului este data si de
abordarile comportamentului uman care implicd conduite si reactii determinate de factorii
comportamentali (endogeni si exogeni). Procesul de luare a deciziei de cumparare si consum de
bunuri si servicii este si el unul complex si se fundamenteaza pe ipotezele ce urmeaza [5, p.12]:

- comportamentul consumatorului este un sistem complex de manifestari, atitudini, motivatii,
decizii;

- dezvoltarea individualitatii omului atat pe cale naturala, cat si prin educatie, se reflecta in
comportarea lui prin preferinte, antipatii, credinte, atitudini si valori, pozitie ocupata in societate,
anturajul frecventat;

- comportamentul consumatorului este dinamic, atat datorita evolutiei in timp a generatiei de
consumatori confruntati cu schimbarile pe care ei le produc, cat si datorita aparitiei de noi factori ce
influenteaza direct comportamentul acestora;

- comportamentul consumatorului determina interactiuni si de aceea este important de stiut ce
cred consumatorii (perceptie), ce simt (impresie), ce fac (conduita) si care sunt lucrurile si locurile
care influenteaza;

- comportamentul consumatorului este reactia individului la diferite variabile endogene si
exogene, fundamentate intr-un sistem de factori decizionali;

- comportamentul consumatorului determina schimburi intre oameni (consumator-producétor
si este esentiala atat in procesul de cumparare, cat si in cel al productiei de bunuri si servicii;

- comportamentul consumatorului, implica actiuni Succesive sau concomitente pentru
selectarea unei alternative sau alteia, concretizate in decizii;

- sfera comportamentului consumatorului se largeste, mai ales datorita dezvoltarii si
diversificarii sectorului serviciilor.

Constatam, in conditiile actuale, un model comportamental dinamic si complex, care necesita
a fi studiat de companii pentru a-si putea anticipa si adapta actiunile. Acesta devine un factor cheie
in promovarea sustenabilitatii. Explicatia vine de la ideea ca astazi consumatorii sunt tot mai
constienti si sunt intr-un proces activ de cautare a produselor si serviciilor sustenabile. De asemenea,
companiile utilizeaza instrumente de marketing, comunica mai intens cu clientii loializandu-i. Astazi,
consumatorii opteaza pentru produse ecologice, durabile si esentiale sanatatii, achizitionate printr-un
proces riguros de informare si fidelizare. Odata ce companiile inteleg nevoile, motivatiile si
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preferintele consumatorilor pot sustine si incuraja consumul responsabil, devin competitive si se pot
diferentia de restul pietei prin sustenabilitate. Deci, sustenabilitatea devine “un trend de consum™.

Continuand, ideea anterioara identificam un instrument eficient, o punte care leaga eficienta
actiunilor de marketing realizate de companii cu siguranta consumului si anume — educatia
consumatorului. Studiind domeniul educatiei consumatorului, constatam "ca acesta este afiliat atat
marketingului social, cat si marketingul comercial si nu presupune numai instruiri in cadrul cursurilor
sau campaniilor informationale, ci si in contexte sociale mai largi, care includ explorarea problemelor
consumatorilor si a altor factori de influenta [11]". Aceasta deoarece, educarea consumatorilor poate
fi considerata un mijloc eficient in noile conditii ale pietei, cand ne informam si avem mai multe surse
de informare, constientizam efectele deciziilor si investigdm oferta, ce se manifesta intr-un mod
abundent.

Analizand modul in care educarea consumatorului a evoluat, pe plan national identificam 0
penurie in cercetarea domeniului, iar pe plan international atestam practici avansate (in special tarile
cu sistem economic, cadru institutional, legislativ avansat). Mentionam diverse contexte ale
cercetatorilor din domeniu. Astfel:

Bloom (1976) defineste ,,educatia consumatorilor ca fiind procesul prin care oamenii invata
mecanismele de functionare ale pietei, astfel incat sa poata imbunatati capacitatea lor de a actiona in
calitate de cumparatori sau consumatori ai acelor produse si servicii pe care le considera cele mai
susceptibile de a le spori bunastarea [3, pp.26-27]”.

Conform altor surse (1976) ,,educatia are un impact pe termen lung asupra comportamentului
consumatorilor si ca aceasta va imbunatati comportamentul consumatorilor in fiecare etapa a
procesului decizional [7, pp 208-212].”.

McNeal (1978) mentioneaza ca ,,intreprinderile ar trebui sa 0 ia in considerare ca pe o strategie
competitiva majora primind beneficii majore, inclusiv si venituri, aceasta ca rezultat al educarii
consumatorilor cu privire la produsele/serviciile lor [10, pp. 50-56]".

Meer (1984) constatd termenul de educatie a clientilor ce se referd ,la orice activitate
intentionata, sustinuta si organizata, activitate de invatare care este conceputd pentru a transmite
atitudini, cunostinte sau abilitati clientilor sau clientilor potentiali de catre 0 intreprindere sau 0
industrie si poate varia de la materiale de auto-instruire pentru un anumit produs sau serviciu pana la
un curs formal legat de produs sau serviciu [3, pp.15-16]".

In opinia noastra [11], educatia consumatorului incadreazi in general, programe implementate
de organizatii publice si au ca obiectiv sa ajute oamenii sa dobandeasca cunostinte legate de consum,
iar procesul include obtinerea de cunostinte si deprinderi personale, de gestionare a resurselor
personale, participe la deciziile sociale, politice si economice care afecteaza bunastarea individuala
si publica a indivizilor. Programele se adreseaza diferitelor categorii de cetateni (persoanele in varsta,
tinerii, copii) prin care se obtin abilitati, cunostinte si atitudini relevante.

Un aspect important specific procesului de educatie tine de faptul ca acesta "este specific pe
tot parcursul vietii, este initiat pentru promovarea unui consum responsabil si influenteaza
comportamentul prin tehnici in continua schimbare [4]."Cercetarile scot in evidenta corelatia dintre
eficienta educarii consumatorilor si formarea deprinderilor de viata [3, p. ii], aceasta prin discipline
scolare numite si "life skills" ori "consumer literacy", specificandu-se educarea consumatorului nu
este un domeniu de educatie de masa, Ci reprezinta un indicator-cheie al performantei. Astfel stabilim,
ca educarea consumatorului incadreaza aspecte privind: ce ar trebui sia invete consumatorii,
modalitatile de invatare si cine poarta responsabilitatea de a-i sprijini in acest proces.

"Educatia consumatorilor este esentiala pentru a promova un stil de viata sustenabil. Prin
informare si constientizare, oamenii pot face alegeri mai bune in ceea ce priveste produsele pe care
le cumpara si modul in care le utilizeaza [3, p.73]". Deci, educatia consumatorilor implica nu doar
selectarea produselor ecologice, ci si adoptarea unor comportamente care reduc impactul asupra
mediului.

Coreland educarea consumatorilor cu comportamentul consumatorilor si sustenabilitatea
identificam un cadru comun si anume consumul sustenabil care include trei dimensiuni
interdependente [19]:
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1. Simplitatea materiala ce are in vedere consumul redus de produse si servicii, in favoarea
celor durabile si eficiente din punct de vedere al resurselor. Modelul de consum bazat pe simplitatea
materiala genereaza adoptarea unui stil de viata care rational in care consumatorii sunt incurajati sa
aleaga produse:

- CU durata de viata mai lunga, reducand astfel frecventa achizitiilor si risipa de resurse;
multifunctionale sau refolosite, contribuind la reducerea acumularii de deseuri;

- produse pe piata locala, diminuand impactul transportului si al productiei industriale asupra
mediului.

Consideram ca simplitatea materiala este "o filosofie de consum care incurajeaza
minimalismul si utilizarea rationala a resurselor, nu doar ca o forma de economisire, ci si ca un mod
de a sustine sustenabilitatea globala [16]."

2. Constientizarea ecologica care este generata de campanii de marketing de marketing social
si consta in schimbarea comportamentului prin care incurajeaza reciclarea si reducerea emisiilor,
precum si adoptarea conservarii resurselor, reducerea deseurilor pentru a proteja mediul si practici
prietenoase cu mediul. In acest sens, constientizarea ecologici determina intr-0 oarecare masura
"schimbarea comportamentului consumatorilor ca rezultat al incurajarii reciclarii, reducerii emisiilor
de gaze cu efect de sera, conservarii resurselor naturale [17]". Acest model nu poate fi limitat doar la
nivelul individual, ci presupune implicarea mediilor organizationale si institutionale, prin integrarea
de politici sustenabile si strategiile de dezvoltare sustenabile. Astfel, facilitarea comportamentului
ecologic poate fi realizat prin campanii de constientizare si educare a consumatorilor despre
alternativele sustenabile si impactul deciziilor lor.

3. Importanta educatiei pentru dezvoltarea durabila. Aceasta este semnificativda in
determinarea alegerilor consumatorilor si promovarea unor comportamente sustenabile. Asa cum am
stabilit educatia are un rol esential in influentarea alegerilor consumatorilor si in promovarea
comportamentelor sustenabile. Procesul presupune "nu doar informarea consumatorilor despre
produse sau practici sustenabile, ci genereaza "mind change" si 0 schimbare profunda a valorilor
acestora [12]". De cele mai multe ori educarea pentru dezvoltarea durabila are ca scop [18]:

- fundamentarea si formarea unui set de valori ecologice in randul consumatorilor;

- dezvoltarea competentelor si abilitatilor de a face alegeri sustenabile;

- implicarea activa a consumatorilor in procesele de decizie, atat la nivel individual, cat si la
nivel comunitar.

Cercetarile demonstreaza insa ca nu toate tipurile de consum sunt la fel de importante in ceea
ce priveste impactul asupra sustenabilitatii. Astfel, cercetarea realizata de proiectul european
"Impactul Ecologic al Produselor" demonstreaza impactul ecologic al produselor consumate de
gospodarii [13]. Scopul cercetarii este evaluarea consumului a 255 de tipuri de produse si impactul
asupra mediului. In rezultat, s-a demonstrat ca 70-80% din impacturile totale sunt legate de consumul
de alimente si bauturi; locuinta (inclusiv consumul de energie domesticd); si transport (inclusiv
naveta, timpul liber si calatoriile de vacanta). Astfel, aspectele comportamentului de consum si
sistemele de productie ar trebui sa fie orientate spre sustenabilitate, dar progresele ar putea fi obtine
prin:

o Alegeri sustenabile in consumul de alimente si bauturi, prin niveluri de consum mai
sanatoase; reducerea consumului de produse din carne din cauza contributiei lor la schimbarile
climatice; alegerea produselor organice, locale si de sezon; si intensificarea compostarii deseurilor
alimentare biodegradabile.

o Alegeri sustenabile in consumul de locuinte, adicd achizitia de case construite din
materiale sustenabile, proiectarea de locuinte cu un nivel ridicat de izolatie si eficientd energetica,
utilizarea surselor de energie durabile si evitarea risipei de energie acasa (de ex., prin utilizarea
frigiderelor eficiente energetic si a becurilor economice).

o Comportament sustenabil in calatorii prin reducerea deplasarilor sau gasirea unor
mijloace de transport alternative, cum ar fi ciclismul in scop de agrement in locul condusului,
cautarea unor oferte turistice care protejeaza mediul.
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o Alegerea sustenabila si dezechilibrul motivational, generat de propria viziune privind
experienta personala pozitiva si viziunile critice ale membrii societatii. Dezechilibrul motivational
poate avea repercusiuni asupra alegerilor sustenabile ale consumatorilor.

Apreciem ca rezultatele studiului au o valoare semnificativa si constataim ca schimbarea
comportamentului de consum de la obiceiuri nesustenabile la unele sustenabile este un proces
anevoios si complex, deseori este influentat de diverse contexte sociale, culturale si institutionale.
Consumatorul local este prins intre normele si presiunile sociale si ramane in confortul obiceiurilor
nesustenabile, chiar si atunci cand intentioneaza sa faca alegeri mai ecologice.

Un alt studiu, realizat de Wold Economic Forum [19], constata ca aproximativ 80% dintre
consumatori spun ca iau in considerare sustenabilitatea in deciziile lor de zi cu zi si doar 1-7% dintre
consumatori declara ca platesc 0 prima pentru produse si servicii durabile astazi. Cercetatorii
interpreteaza acest decalaj ca "extrem de larg, ca un semnal ca consumatorii nu sunt inca pregatiti sa
isi urmeze convingerile cu privire la sustenabilitate”. Chestionand aproximativ 19.000 de consumatori
din mai multe tari referitor la "educatia privind consumul sustenabil ar trebui sa fie o prioritate in
scoli" (figura 2), rezultatele confirma valori inalte pentru Cipru (59%) si Grecia (58%) privind
prioritizarea educatiei pentru consum sustenabil in scoli. Acest lucru se datoreaza integrarii educatiei
sustenabile in programele scolare sau continuturi curriculare.

Pentru UE media este de 37%, ceea ce sugereaza faptul ca existd interes, constientizarea
crescutd pentru educatia privind consumul sustenabil in scoli si 0 dorinta de schimbare la nivelul
societatii europene. De asemenea, in unele tari europene precum Polonia si Franta rezultatele
confirma 30% si 47% in Lituania si Malta.
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Figura 2. Prioritatea educatiei privind consumul sustenabil in scoli
Sursa: https://www.weforum.org/agenda/2021/07/global-consumers-save-the-planet/

Tarile care au inregistrat cele mai mici valori referitor la educatia privind consumul sustenabil
in scoli sunt China (25%) si SUA (31%), ceea ce confirma alte prioritati ale educatiei si constientizarii
problemelor de sustenabilitate. Romania se situeaza sub media UE si inregistreaza o valoare de 36%,
demonstrand interes relativ scazut pentru educatia privind consumul sustenabil. Presupunem ca
pentru Republica Moldova valorile sunt si mai joase, comparativ cu Romania, astfel aceasta ar sugera
actiuni si eforturi suplimentare de constientizare si implementare a educatiei ecologice in scoli, cat si
pentru adulti, cu scopul de a imbunatati perceptia si atitudinile legate de sustenabilitate.

Rezultatele cercetarii pun in evidentd necesitatea strategiilor educationale adaptate nivelului
de constientizare comportamentului sustenabil, integrarea educatiei pentru dezvoltare durabilad ca
parte centrala a politicilor educationale pentru a atinge obiectivele de sustenabilitate pe termen lung
si promovarea consumului sustenabil.
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De asemenea cercetarea scoate in evidentd comportamentul consumatorilor in raport cu
sustenabilitatea, analizand predispozitii ale consumatorilor fata de consumul sustenabil redata de:
preocuparea pentru sustenabilitate, adoptarea comportamentelor sustenabile, actionarea prin achizitii

sustenabile si disponibilitatea de a plati un pret major pentru sustenabilitate. Datele se prezinta astfel:
Vénziri cu Gus- Produse Distributie Agre- Gadge- Auto Bauturi Ingrijire Imbri- Luarea Curia-
aminun- tari de lux energie ment si turi mo- piele ciminte mesei tenie
tul cilito-rie bile casi
Preocuparea
pentru 69% 62% 49% 80% 70% 74% 80% 68% 71% 71% 62% 75%
sustenabilitate
Adoptarea
comportamen- \ \ \
telor 32% 27% 21% 60% 34% 41% 39% 31% 33% 38% 53% 57%
sustenabile
A_ctwnl:re;:l__ v v v » » » » - = » N N
prin achizitii 7% 8% 9% 10% 10% 11% 11% 12% 12% 12% 16% | 18%
sustenabile
Disponibilitate
a de a pliti un - ! ' v I v ' v v ' ] w
pret major 2% 3% 3% 4% 1% 4% 3% 4% 4% 3% 4% 7%
pentru
sustenabilitate
LESS ACTION MORE ACTION

Figura 3. Predispozitia consumatorilor fata sustenabilitate in achizitia de bunuri
Sursa: https://www.weforum.org/agenda/2021/07/global-consumers-save-the-planet/

Rezultatele studiului evidentiaza faptul ca cei chestionati sunt preocupati in cea mai mare
parte de sustenabilitate pentru toate categoriile de produse achizitionate agsa cum se reflecta in figura
3. Identificam o valoare intre 49% (produse de lux) si 80% (automobile si distributia de energie),
curatenie casa (75%) si gadgeturi (74%).

Cele obtinute confirma faptul ca, respondentii sunt mai preocupati de sustenabilitate fata de
adoptarea unui comportament sustenabil. Aceasta atesta un decalaj intre cunostintele despre
sustenabilitate si actiunile concrete. Adoptarea de comportamente sustenabile sunt majore fata de
furnizorii de energie (60%) si ingrijire la domiciliu (57%) si mai lente fata de produsele de lux (21%),
gustari (27%) si bauturi (31%).

Referitor la cea de-a treia predispozitie, si anume actionarea prin achizitii sustenabile, un
procent mic alege produse si servicii sustenabile, in special curatenie casa (18%), restaurante (16%)
si distributie energie (10%), iar pentru produse de lux, gadgeturi, automobile si imbracaminte
predispozitia de achizitie sustenabila este mult mai redusa, fapt ce demonstreaza lipsa de produse
sustenabile, de accesibilitate sau interes fata de aceste produse.

Un alt aspect supus cercetarii tine de predispozitia consumatorilor de a achita un pret major
pentru produsele sustenabile, in rezultat constatam ca aceasta este forte scazuta pentru toate
categoriile de la 1% la 7%, cu exceptia curatenie casa (7%), distributie de energie (4%), gadgeturi
(4%), si bauturi (4%). Datele confirma ca putini consumatori sunt dispusi sa achite mai mult pentru
produse si servicii sustenabile si ecologice.

Rezultatele studiului scot in evidenta un decalaj intre preocupare si actiune la toate categoriile
de produse. Aceasta trebuie sa sensibilizeze companiile si publicul si sa actioneze in sensul omiterii
obstacolelor de transformare a intentiilor in comportamente reale de consum sustenabil. De
asemenea, educarea consumatorilor pentru a creste rata de adoptie comportamentelor sustenabile, dar
si accesibilizarea produselor sustenabile, motivarea consumatorilor de a plati pentru produse
sustenabile si integrarea de solutii pentru un stil de viata sustenabil.

Desi, pentru tara noastra domeniile analizate (sustenabilitatea, educarea consumatorului si
consumul sustenabil) sunt intr-0 faza initiala de dezvoltare si constientizare, recomandabil este
folosirea unor instrumente eficiente de educare a cetatenilor privind sustenabilitatea si consumul
sustenabil. Printre cele mai uzuale se considera a fi [11]: micro invatarea, crearea de comunitati
virtuale, vanzarea de relatii prin educatie si educarea clientilor prin parcurs educational, cursuri
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separate ca disciplina de studiu, integrarea conceptului in cursurile de economie, educatie in afaceri
sau live management, deprinderi de viata, proiecte sociale cu scop educativ, programe sustinute de
autoritati sau structuri de stat si proiecte pilot pe 0 anumita perioada de timp in scopul educarii
membrilor comunitatilor.

Reiesind din situatia specifica Republicii Moldova se propun initiative privind:

- elaborarea de cursuri, indicatii metodologice, ghiduri si curricule in domeniul educatiei
consumatorilor;

- dezvoltarea si oferirea de oportunitati de cercetare in domeniul educatiei consumatorilor sau
linii de cercetare in cadrul institutiilor sau structurilor de profil;

- elaborarea si implementarea de proiecte la nivel national si local in directiile si structurile
care se ocupa de educarea adultilor;

- crearea de parteneriate intre institutiile de licentiere, protectie a mediului si consumatorilor
si cele de supraveghere a activitatilor economice si sociale cu scopul facilitarii productiei, consumului
si comportamentului sustenabil.

Mentinem ideea ca "educarea consumatorilor presupune schimbare si reforma in domeniul
comportamental, programe de educatie a consumatorilor, cursuri, mediatizare, emisiuni, intruniri,
comunicate de presa, training-uri, Seminare menite sa sporeasca si educatia conventionald, precum si
evidentierea valorilor intelectuale [11] ", aspect care poate fi adaptat si sustenabilitatii.

Concluzie: Situatia in plan sustenabil a politicilor, productiei si consumului nu este una nici
pe departe perfectd, desi sunt incercari si se depun eforturi semnificative, atat la nivel global, cat si
local. Acest lucru se datoreaza, in opinia noastra unor obstacole si provocari evidente si anume:

- perceptia costurilor ridicate privind implementarea tehnologiilor si infrastructurii
sustenabile;

- lipsa reglementarilor si a politicilor de sustenabilitate coerente;

- rezistenta la schimbare atat a companiilor, cat si a consumatorilor;

- lipsa motivatiei si a constientizarii sustenabilitatii pe termen lung;

- acces limitat la resurse si finantare.

Dar cu toate acestea, consideram ca se pot gasi solutii si Se poate promova sustenabilitatea
prin educatie, din motivul asigurarii viitorului generatiilor urmitoare. in acest sens venim cu unele
recomandiri si anume:

- implementarea unor politic publice coerente pentru a accelera adoptarea modelelor
sustenabile;
producétorilor dar si institutiilor abile din domeniu;

- investitii in cercetare-dezvoltare si extinderea studiilor si cercetarilor stiintifice;

- atragerea colaboratorilor stiintifici din institutiile de profil in realizarea de studii si
colaborarea cu acestia privind dezvoltarea de strategii;

- antrenarea in investigatii a companiilor de cercetare si a mediului de afaceri;

- mediatizarea rezultatelor cercetarilor, problemelor si reusitelor privind eficienta
sustenabilitatii la nivel local si national;

- parteneriate publice-private, atat guvern, cat si societatea civila.

Ca 0 generalizare a cercetarii mentionam ca desi, consumul sustenabil functioneaza sinergic
(in baza celor trei dimensiuni) pentru a schimba comportamentele de consum intr-un model durabil
acesta trebuie bazat pe integrarea educatiei consumatorilor, promovarii constientizarii ecologice si
adoptarii simplitatii materiale. Probabilitatea de a adopta comportamente sustenabile si interes fata
de mediu este mai mare, odata ce consumatorii devin mai educati si constienti de impactul alegerilor
lor. Astfel, pentru a facilita o schimbarea reala si durabila, este necesar un efort concertat la nivel
educational, social si politic. Acest efort ar trebui sa includa strategii de educare a consumatorilor,
schimbari institutionale si campanii de constientizare, care sa promoveze valori sustenabile si sa ofere
solutii accesibile pentru adoptarea unui consum mai responsabil. Numai printr-o abordare integrata
si sustinutd se poate depasi rezistenta comportamentala existenta, contribuind astfel la un viitor mai
sustenabil pentru societate.
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OPTIMIZING PRE-DESIGN RESEARCH QUALITY SYSTEM TO
ENHANCE CONSTRUCTION SAFETY

ONTUMU3ALNA CUCTEMbI KAYECTBA IPEAITPOEKTHBIX
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Abstract. The article examines factors influencing the safety of the geological environment.
Unfavorable processes leading to disruption of the natural balance and affecting the safety and
durability of buildings and structures are identified. The need for engineering and geological surveys,
as outlined in regulatory documents, is emphasized, highlighting the essential involvement of
certified geotechnical specialists and accredited laboratories. The article specifically highlights that
there is a growing need for greater attention to the composition and quality of surveys conducted in
densely built environments. It has been proven that timely implementation of environmental
protection measures allows optimizing costs and the overall cost of an investment project.

Keywords: geological environment, engineering research, construction safety, hazardous geological
processes, construction cost estimating
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Pe3iome. PaccmoTrpensr  (dakTophl, omnpenenstonme 0e30MacHOCTh T'e0JIOTHYECKON  Cpelibl.
O0603HaueHbl HEOMATOMPUITHBIE MPOIIECCHI, MPUBOAIINE K HAPYIICHUIO MPUPOJHOTO PAaBHOBECHUS,
BIIUSIIOLIME HA JIOJITOBEYHOCTh 3[aHUI U coopykeHui. OOpallieHo BHUMaHUE Ha HEOOXOJIUMOCTb
MIPOBEJICHUST NH)KEHEPHO-TEOJIOTHUECKUX U3bICKaHUH B 00beMe, MPelyCMOTPEHHOM HOPMAaTUBHBIMH
AOKYMCHTAMH IIpU 00s13aTeIbHOM Y4aCcThu B HUX ATTCCTOBAHHBLIX CICHUATINCTOB-TCOTCXHHUKOB MU
aKKpeJIUTOBaHHBIX JabopaTtopuil. B cTtatbe 0co00 oOTMeueHa HEOOXOAMMOCTh MOBBIIIEHHOTO
BHUMAaHU K COCTAaBY U KaYE€CTBY ITPOBOAHNMBIX U3BICKaHUU IIpU CTPOUTEIILCTBE B YCIIOBHUAX TJIOTHOM
3acTpoiiku. JlokazaHa BO3MOKHOCTh ONTUMM3ALUN CTOUMOCTU MPUPOJOOXPAHHBIX MEPOIPUSITUH B
Clly4ae UX CBOEBPEMEHHOIO MTPOBEICHUSI.

KiaroueBbie cJ1oBa: ceojiocudecKkas cpe()a, UHIICEHEPHbLE U3bICKAHUA, bezonacrocmo
cmpoumeilbCmed, OnacHsle ceojliocudecKkue npoyeccsvl, OUeHKa cCmoumocmu cmpoumelbcneda

Beenenue

CTpouTenbCTBO TpaskJaHCKUX 3[IaHUI U MPOMBIIIICHHBIX 00BEKTOB B MOJII0BE COMPSIKEHO
C HE00XO/IMMOCTBIO YUeTa MPOsIBICHUS HEOIaronpUsTHBIX HHXEHEPHO-TE0JIOTHYECKHUX MTPOLIECCOB U
aBieHud. YToObl M30exkaTh HEAOMYyCTHUMBIX AeQopMaluil 3laHUNl U COOpYKEHUH, HapyLICHUS
HOPMaJIbHBIX YCIIOBUH MX 3KCIUIyaTallUM, MPOEKTUPOBLIMKAM MPUXOJUTCS NPEANPUHUMATH P
JOTIOJIHUTENBHBIX PEIICHUN.

Ananu3 (akTopoB, ONPENEINSAIONNX YCTOWYMBOCTh I'€OJIOTUYECKON cpellbl Ha TEPPUTOPUU
MyH. KuimHsy, mo3Boaui BbIIENIUTE 3 TUIIA TEPPUTOPHI 110 YPOBHIO KOM(MOPTHOCTH NMPOKUBAHHUS:
OTHOCHUTEJILHO KOM(OPTHBIC, CPEIHEH AUCKOM(POPTHOCTH, BEICOKOH quckompopTHOCTH [1].
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B nmannoii knaccudukanuu ObUL, B TOM YHCIE, Y4TeH (DaKTOp BO3MOXKHOTO DPa3BUTHA
XapaKTEePHBIX Ul JAaHHOM TEpPUTOPUN HEOIArOPUATHBIX I€0JOIrMUECKUX IPOLIECCOB.

CoBepIIEHHO OYEBUAHO, YTO OOBEM JOMOJHHUTEIBHBIX 3aTpaT s oOecredeHus
0€30IIaCHOCTH 3JJaHMH M COOpPY’KEHHH M, COOTBETCTBEHHO, OOIIas CMETHas CTOUMOCTb
WHBECTULIMOHHOTO TMpOEKTa OyAyT 3aBHUCETh OT MeECTa pACHOJOKEHHUS OOBEKTa M CTEHECHU
arpecCUBHOCTU HEOJIArONPUATHBIX IPUPOAHBIX U aHTPOIOTE€HHBIX (akTOpoB. OTMETUM, YTO TaKue
(hakTopbI, BIUSIONINE HA CTOUMOCTh OOBEKTA U Ha YPOBEHHb KOM(MOPTHOCTU MPOKUBAHUS, TPEOYIOT
00513aTeNIbHOTO ydeTa IpH INPOEKTUPOBAHUM U CTPOMUTENbCTBE. BbIABICHHE 3THX (HAKTOPOB
MIPEJICTABIISICTCST aKTYadbHOW 3aJauell M MpeCTaBisieT cO00N OOBEKT MCCIIETOBAHUS HACTOSIICH
paloThl. Pemenue 3a1aun BBIIOIHIIOCHh HA OCHOBE aHAIM3a JINTEPATYPHBIX HCTOYHUKOB U apXUBHBIX
MaTepHaJioB, a TAKXKE PE3yJIbTATOB AKCIEPTH3, COCTABICHHBIX aBTOPAMHU HACTOAIICH CTaThH.

Pe3yabTaThl HCCIE10BAHUSA

B OonpmmHCTBE CilydaeB mpu  pa3pabOTKe MpOeKTa CJEIyeT YYecTh CIEAYIOIHe
HeOmaronpusaTHeIC PaKTOPHI:

1. BO03MOXXHOCTb IPOSIBJICHUS] CEHCMUYECKUX SIBJICHUM;
2. Pa3BuTue Onoa3HEBBIX MPOLECCOB;
3. HeoOxomuMocTh BelneHHs] CTPOHWTENHCTBA HAa KPYTHIX CKJIOHAX, PACUICHEHHBIX CETHIO

OBpAaroB;

4. 3aneraHue B OCHOBaHUH (yH/IaMEHTOB NpocafouHbIX IpyHTOB | 1 Il Tumna;
5. Hannune HaOyxarouyx IriavH B IPyHTOBOM TOJILIE;
6. BoO3MOXHOCTP HM3MEHEHHUS YPOBHS TOI3EMHBIX BOJ M, KakK CIEICTBHE, IMOATOIUICHHE

TEepPUTOPHUI, 3aMayBaHUE OCHOBAHUHN U (PyHIaMEHTOB.

[lpy BBIABIECHHMM HA CTPOUTENFHOW IUIOIIAJAKE OMNACHBIX T'EOJOTHYECKUX IPOIECCOB
MPOEKTUPOBAHUE  CTPOMTEIBCTBA  PETJIAMEHTHUPYETCS  COOTBETCTBYIOIIMMHU  HOPMAaTHBHBIMU
nokymeHTamu [2, 3]. OmHaKo MpOBeICHHBIH aHAIHM3 MTOKa3all, YTO MPH MPOCKTUPOBAHUY 110 Pa3HBIM
MPUYMHAM JIOITYCKAIOTCS OIIMOKHU, KOTOPBIE BEyT Ha TOJBKO K 3aBBIIIEHUIO0 CTOUMOCTH paboT, HO U
K HETIOIIPaBUMBIM ITOCIIEICTBUSAM B ITPOIECCE IKCIUTYyaTAIlUH 3/IaHUI U COOPYKEHHIA.

OpnHoil u3 Takux omuoOoK sBisieTcst otxoxa oT TpedboBanuit CHull 1.02.07-87 “UnxenepHble
U3BICKaHUsI ISl CTPOUTENLCTBA” [4].

B wacTtHOCTH, B HOpMax 4YeTKO YKa3aHbl CIEAYIOIIME MapaMeTphl: KOJIMYECTBO CKBAXHH,
KOTOpO€ HEOOXOAWMO BBITIOJHHUTH Ha IJIONIAJKE; MUHUMAJbHAs TIyOMHA OypeHHs;, KOJUYECTBO
OTOOpAHHBIX JUTS aHaIM3a 00pasIos u T.1. [5].

K coxanenuto, Ha MpakTUKEe HEOOXOAWMBIC W3BICKAHUS B MOJHOM 00BEME HE TPOBOISTCH.
Yamie Bcero moj1o0Hasi CUTyalus BOZHUKAET MPU CTPOUTENILCTBE HA MPOCca0uHbIX TpyHTax Il Tuma,
NP OCBOCHMHU OIOJI3HEOINACHBIX CKJIOHOB, YCTpOMCTBe CBalHBIX (pyHAaMeHTOB. HeomHokpaTHO
OTMEYEHBI CUTYAIlMH HECOOJIOJICHHSI TTOJIOKEHU HOPMATHBHBIX aKTOB CO CTOPOHBI 3aKa3YHKOB,
KOTOPBbIE PYKOBOJICTBYIOTCS HCKJIIOUUTEIBHO CTPEMJIEHHEM K COKpAIllEHHUI0 CTOMMOCTH OOBEKTa U
HSKOHOMHH CPEJICTB HA M3BICKAHUSIX.

Tak, Ha onmHOM u3 ywacTkoB B T. Kozapy mnpeamonaranack 3acTpoilka HOTEHIMAIbHO
OTIOJI3HEBOTO CKJIOHA. [lepBOHAYaNBbHO IUTAHUPOBAIOCH OypeHHE CKBaKWH TOJBKO B Tpereniax
IUIOIAZKU  CTpoUTeNbCTBa.  [Iporecc  meperoBopoB € 3aKa3yMKOM  OBLT  JIOCTaTOYHO
3aTPYAHUTEIBHBIM, B CBSI3U C HEOOXOAMMOCTBIO YOSIUTH €T0 B IIEeJIECO00Pa3HOCTH IOTIOTHUTEITBHBIX
u3bICKaHUi. B wacTHOCTH, U1 OLIEHKM JUIMTENBbHOM YCTOMYMBOCTH CKJIOHA HEOOXOIUMO OBLIO
MpoBeCTH OypeHHE CKBaXXMH IO BCEMY CKIIOHY, OTOOpaB HEOOXOAMMOE KOJIWYECTBO OOpasloB,
JOCTaTOYHOE JJIsi TPOBEJEHHS OMNBITOB IO OINPENEICHUI0 PEOJIOTHUYECKUX XapaKTEPUCTHK H
COCTaBIICHUS TPABIIILHOW BHIOOPKH C IEJTBIO MOTyUeHHsI HaJC)KHBIX 3HAYCHUI TPOYHOCTH TPYHTOB.

B pe3synbraTe npoBeeHHBIX MOJIEBBIX U JTA0OPATOPHBIX UCCIEAOBAHMIA, a TAKXKE PAaCUETHBIX
nporenyp, OblI ONpeneneH MEXaHW3M pa3BUTHS ONOJI3HEBOIO IpoLiecca Ha CKIIOHE, pa3paboTaH
KOMILIEKC MPOTHBOOIOJI3HEBBIX Meponpusatuii. [lmaH 3acTpoiiku OBUI TMOJHOCTBIO H3MEHEH.
3aKka3uuKy NpeAJIoKeHa HaJEKHas CXeMa OCBOEHHMS TEpPPUTOPHM, IIO3BOJMBIIAS M30eXaTh
KaTacTpo(UyecKrx MOJBIKEK Ha CKIIOHE.
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K coxanenuto, HepeIku ciaydad, KOTJa IOJIOKUTENbHOE Ui ceOsi pelieHHe 3aKa3uhK
HAXOJUT, 00paIasch K HeJOOPOCOBECTHOMY I'€OJIOTY.

B nepuwon 1991-2000 rr. O peopraHM30BaHbl MM JUKBUAMPOBAHBI MHOTHE
reOTeXHUYECKHE JIabOpaTopuu, AeiicTBOBaBIINEe B cocTaBe opranu3zanuii Monal UMHTUS (B H.B. —
INGEOCAD), ABTOOP (8 u.B. — IPDA), URBANPROIECT, MonnkommyHIipoekt u jap. Kak
CIIEJICTBUE, B YCIOBHSIX HEM3MEHHO BBICOKOTO CIpOcCa Ha MPEANPOCKTHbIC W3BbICKAHUSA, MOSBUINCH
KOMITaHHH, B KOTOPBIX OTCYTCTBYIOT HEOOX0MMOE OypoBO€ 000pyA0BaHUE, COBPEMEHHBIE TPUOOPHI
U1 1a00PAaTOPHBIX U MOJIEBBIX UCCIIEAOBAHUI, TPAMOTHBIE ATTECTOBAHHBIE CIICIIMATUCTHI.

OTueTsl, KOTOPBIE COCTABIIAIOTCA TAKUMH KOMIIAHMSIMH, KaK MPAaBUJIO, OCHOBHIBAIOTCA Ha
apXMBHBIX JIaHHBIX, a HEIOCTAIONIMKA MaTepuan ‘“‘IpUBS3bIBACTCS TEOJOrOM K IUIONIAJKe
cTpouTenbeTBa. ECTeCTBEHHO, YTO CTOMMOCTH OTYEeTa B 3TOM CiIy4ae B pPas3bl HIDKE, YeM B
M3BICKATEIbCKUX OpraHu3alusix, JOOPOCOBECTHO U OTBETCTBEHHO OTHOCAIIMXCS K CBOEH pabore u
MOHUMAIOMIUX, YTO JOCTOBEPHBIE HCXOJIHBIC JaHHBIE O TEOJOTHYECKOM CTPOCHHHU TOIIIIH, €€
XapaKTepUCTHUKAX JIe)KaT B OCHOBE O€30MacHOM U HAIeKHOM paboTe 31aHUl U COOPY>KEHUH B TEUCHHE
BCEr0 AKCILUTYyaTallMOHHOI'O IEPUOAA.

[Tonydass oTyer, cOCTaBICHHBIAH Ha OCHOBE HEJOCTOBEPHBIX I'€OJIOTMUECKUX YCIOBUN WU
HETIOJTHBIX JJAHHBIX, 3aKa3UMK 3aBEIOMO PUCKYET OKa3aThCs B IOCTATOYHO ONMACHON cuTyanun. Pucku
B ATOM CJIy4ae CBOJATCA, B MEPBYIO OUepellb, K YIrpo3e MOTepH Hecyllel ClIOCOOHOCTH OCHOBAHHUS
(co BceMu COOTBETCTBYIOIIMMH MOCIEACTBUSAME). Takke cienyer OTMETHTbh, YTO HEJJOCTOBEPHOCTH,
JIOTMYIICHHbIE MPH M3BICKAHUSX, HEMUHYEMO MPHUBOIAT K OLIMOKAM IMPU MPUHSATHH MPOCKTHBIX
peuienuii [6].

B uacTHOcTHM, TpHM 3acTpoiike OMNOJ3HEBOrO CKIOHa B T. Batpa, mpu cocraBieHHH
reoJOrM4eckoro oTyeTa HE OBbUIM MPOBEACHBI pacyeTbl oOO0IIed yCTOWYMBOCTH CKIOHA. B
JambHEeHIIeM, Mo 3aKIIOUEHHIO JKCIepTa, 3aKa3uuKy MPHUIIIOCh OTKa3aTbCsi OT CTPOUTEILCTBA
BEpXHETo psijia 37aHuid. [I[puanHON 1St IPUHSTHS TTOJOOHOTO PEIICHUSs, TOCTYXKIII TOT (aKT, 4To, B
CHJTy HEIMOJHOTBI MCXO/HBIX JAHHBIX MPHU MPOBEICHUM HU3bICKAHUM, HE ObUTH YUTEHBI BO3MOKHBIE
W3MEHEHHS HAaIPsDKEHHO-e(OPMUPOBAHHOTO COCTOSIHUSI TPYHTOBOTO MAacCHBa, HEM30EKHO
BO3HHUKAIOIIME Ha CKJIOHE Tpu ero 3acTpoiike. Kak creacTtBue, CTPOUTENBCTBO MOIJIO
CIPOBOIIMPOBATH OIOJI3HEBOM MPOLIECC.

OmunOKy B U3bICKAHUAX U MPOEKTHBIX PEILICHUSIX MOTYT MIPUBECTH K YBEITMUEHHIO CTOUMOCTH
paboT HYJIEBOTO ITUKJIA.

Tak, mpu MOArOTOBKE OCHOBaHMS JUIsl cTpouTenbcTBa oObekTa Arena Chisindu, ¢ menbro
YCTPaHEHUsI MPOCATOYHOCTH TPYHTOB, OBUIM HCIOJB30BaHBI TPYHTOBBIE cBan. OJHAKO, yXe B
npolecce UX HM3rOTOBJIECHHUS, MPOEKTHOE PELIeHHE MPHUIUIOCh M3MEeHHUTh. [lpuumnHoil mociyxuna
HEBEPHO YCTAHOBJIEHHAS MPU M3BICKAHUSIX MOIIHOCTh IMPOCATOYHON TodIM. B maHHOM ciyudae,
JeTaTbHO TPOBEJCHHBIC M3BICKAHUS IMMO3BOJIMUIA 3HAYMTENIFHO CHHM3WTH 3aTpaThl Ha TOATOTOBKY
OCHOBaHUS, TaK KaK MNIyOMHY MIPOOHUTHIX CKBKUH 0Ka3aJI0Ch BO3MOXHBIM YMEeHbIIUTH ¢ 10-12 M 10
4-6 m. C yderoM oOmIEro KOJMYECTBA CKBAXKHUH (MOpsAIKA IINECTH THICSY), HEOOOCHOBAHHOE
3aBbIIIEHHE CTOUMOCTH pabOT MPH MPOESKTUPOBAHUU CIIEAYET CUMTATh JTOCTATOYHO CYIIECTBEHHBIM.

B mpomecce ananm3a, BBITOJHEHHOTO B paMKax MPOBEIECHHOTO HMCCIEIOBAHUS, OTMEUCHBI
cllyyaW, KOrja HapylleHHe Oe30MacHOCTH 3JaHUNl M COOPY)KEHHWH BO3HMKAIU IO NpPUYHMHE
HapyIIeHUs] MPaBHUJ BEJCHUS paOdOT Ha TEPPUTOPHU C PA3BUTHIMH OIMACHBIMH T'€OJOTHYECKHMHU
IIPOLIECCAMM.

B wactHOCTH, B T. XBIHUEIITH TPH CTPOUTEIHCTBE OOBEKTA B ITOTHOKUH OITOJI3HEBOTO CKIIOHA,
Obula Tpou3BeseHa TiyOokas mojape3ka. HeoOXoauMo OTMETHTh, UYTO O Hayala CTPOHUTEIbCTBA
CKJIOH HaXOJWJICSI B COCTOSIHUHW TIPEICTBHOTO paBHOBecHs. ETo yCTOHYMBOCTE JOCTHTaNach, B TOM
qHcIe, C TOMOIIBIO BHITIOJHEHHBIX OypOHAOMBHBIX CBail.

B pesynbpraTe moapesku, mpu pa3paboTKe KOTIOBaHA O]l CTPOUTEILCTBO OOBEKTA, PE3KO
M3MEHWIOCHh COOTHOIIICHHUE yIEPKUBAIOIINX M CIIBUTAIONIUX CWII. BennunHa 1aBieHus Ha CBaiiHyIo
YACPKUBAIONTYI0 KOHCTPYKIHMIO aocturia 3HadeHuit 6osiee 800 kN/mor.m Bmecto 30 kN/mor.m
NPUHATHIX B pacyere. K cojkaneHunio, akTHBU3AIMsI OIOJI3HS CTajla HeM30eXKHBIM IporieccoM. boun
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MOBPEK/ICHBI TPUJICTAIONINE JKWIbIE JIOMa, y4YacTOK aBTOAOpord. CTpOUTENBCTBO OOBEKTA,
€CTECTBEHHO, OBLIO 3aITpeIIeHO.

B 2022 r. na yn. M. Jlparan, mMyH. KummHdsy, NpoM30LUIM ONOJ3HEBHIC CMEIICHUS,
BBI3BAHHBIC HAPYIICHUSIMH TEXHOJOTMH yCTpolcTBa oTkoca (puc.l). IIpomecc crabunmszanuu 1o
coctosinuio Ha 2024 r. He 3aBepiieH. B roJoBHOM YacTH CKIIOHA MO-TIPEKHEMY MPOCMATPUBACTCS
OIOJI3HEBAS CTYINEHb, KOTOPAsl MOJITBEPIKIAAET PUCK MOArOTOBKH HOBOTO CMELIeHUs (puc.2).

—== ~ \J

' Pucynok 1. OnoszHeBble cMelIleHUs] HA CMOTPOBOIi IUIOIIA/IKe,
yia. M. Iparan, myH. Knmunay, 2022 (gpoto H. Ukum)

Pucynok 2. IloaroroBka k HOBOMY CMeLleHHIO HA CMOTPOBO# IUIOIIAKeE,
yia. M. [Iparan, myd. Kummnay, 2024 (dboto H. Ukum)
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Crnenyer oOpaTuTh BHUMaHHUE, YTO OIIOJI3HEBOH MPOLIECC MOXKET OBITH CIIPOBOIIMPOBAH JIaXKe
HE3HAUYMUTEJIbHOM MpUrpy3Koil ckioHa. Kak mpaBwiio, 3TO CBSI3aHO HAJACTPOMKOM WM HOBBIM
CTPOMUTEIHLCTBOM MHOTO3TAKHBIX 31aHUH Ha MECTE CYLIECTBYIOIUX OJHO- U JBYX3TaXKHBIX KHMJIBIX
JIOMOB.

Kak Obu1o yka3aHo, OOJBIIMHCTBO CKJIOHOB Ha TEPPUTOPUU PECIyOIMKH HaXOIATCS B
COCTOSIHMM TPEJEIbHOro paBHoBecHs. [Ipyu yBenmueHUM Harpy3ku OT BeCca HOBBIX ITOCTPOEHHBIX
3/laHUi B TOJIIE CKJIOHA BO3HMKAIOT KacaTEJIbHBIE HANpsKEHHUS (T), KOTOPblE MOTYT IPEBBICUTH
3HAYEHHUs [I0POra MOJ3y4ecTH (Tiim).

[Ipu ycnoBum T > Tiim, coriacHo (Qu3uko-trexHuueckor teopun H.H. Macnosa, ckioH
MOJIBepKEH IedopMaliusM mossydectu [7].

IIpu ompeneneHHbIX YCIOBUSAX CTaausl YCTaHOBUBLIEHCS IOJI3YyYECTH MOXKET IEPEHTH B
MIPOrPECCUPYIOLIYIO U BbI3BATh KaTacTpo(pruecKkre OnoI3HEBbIe CMEIICHHS Ha CKIIOHE.

HeraruBHo cka3biBaeTcss Ha YCTOMYMBOCTH CKJIOHA M HM3MEHEHHE YPOBHS 3aJIeraHus
MO/I3EMHBIX BOJA. B OONBIIMHCTBE CllydaeB COBPEMEHHbBIE 3IaHMSI MPOEKTUPYIOTCA C IOJBAJIOM;
ApPXUTEKTYpPHO-IJIAHUPOBOYHBIE  PELIEHMs] NPEeIyCMAaTpUBAIOT IOA3EMHYIO0 MapkoBKy. Kak
CIIEJICTBUE, ITyOHHA 3aJI0KeHUs (PyHIaMEHTOB yBenu4yuBaeTcs 10 4-6 m.

B pesynbrare Ha CKIOHE MEPEKPHIBAIOTCS CYIIECTBOBABIIUE JJIUTEIIBHOE BpEMs IIyTH
JBUKEHHUS TMOA3EMHBIX BOJ, YTO, B CBOIO OY€pE€b, BEAECT K HM3MEHEHUIO THAPOCTATUYECKOIO M
TUIPOJIMHAMUYECKOI0 JaBJICHHUSI M BO3HMKHOBEHMIO JIOKAJIbHBIX OIOJI3HEH HA y4yacTKax, paHee
CUMTABUIMXCS YCTONYUBBIMH.

Pacuersl mokaspIBaroT, 4TO KOI()(UIMEHTH YCTOWYMBOCTH CKJIOHA 3a CYET BO3JCHCTBHUS
OJI3€MHBIX BOJ MOKeT cHmkaThes Ha 20-30% [8].

Crnenyer OTMETUTD, YTO BBINOJIHUTh UHXKEHEPHYIO IOJTOTOBKY TEPPUTOPUU C YCTPOHCTBOM
BCEX HEOOXOIUMBIX HMHXEHEPHBIX COOPYKEHMH B YCIOBHAX IUIOTHOM 3acTpOMKH He BCeraa
BO3MOXXHO. DTO OOCTOATENBCTBO ONpPEAEISET NOMOIHUTEIbHbIE TPEOOBAHUS K COCTaBy U KaueCTBY
IIPOBOAMMBIX H3BICKAHUN M IPUHMMAEeMbIX HAa HX OCHOBE PELICHMH IO 3aCTpPOMKE CKJIOHA U
MIPOEKTUPOBAHUIO IPOTHUBOOIIOI3HEBBIX MEPOTIPUATHI.

SpkuM pUMepOM HEOOXOMMOCTH yJICJIEHHUS TIOBBIIIECHHOTO BHUMAHHUS MIPU CTPOUTEIHCTBE
Ha TEPPUTOPHUSIX C BBHICOKOW TUCKOM(MOPTHOCTHIO SIBISIETCS CiIy4yall MOJArOTOBKHM OCHOBAHHUS O]
(GyHIaMEHTHI J)KUJIOrO JIoMa B cekrope Uekanb, MyH. KummHsy. I'pyHTOBBIE YCIOBUS IMJIOLIAIKU
CTPOMTENHCTBA ObLIIM OTHECEHBI KO || Ty 1o npocagounoctu. [{ist ycTpaHeHHs Npocaiku IPOEKTOM
IpeyCMaTpUBAIOCh YCTPOWCTBO IPYHTOBOW MOIYIIKH, TOJIIMHON MOPsiAKa 5 M.

Hapymenue TexHOIIOTMM €€ M3rOTOBJIEHUS INPUBEIO K 3HAYUTENIbHBIM HEPaBHOMEPHBIM
nedopmarusm ocHoBaHus. CyMMapHble 3HaYE€HUs IPOCAIKU M OCAJIKU B HECKOJIBKO pa3 MPEBBICUIN
npeJenbHO-I0NyCTUMbIE 3HadeHus. Bee paboThl mpUILUIOCh OCTaHOBUTH. CTPOMUTENHCTBO KHUIIOTO
noma O0buT0 Bo300HOBIIEHO yepe3 10 set. [ToguepkHeM, 9TO TEPPUTOPHS TLIOMIAIKH CTPOUTEITHLCTBA
OTHOCHUTCS K YPOBHIO BBICOKOW AMCKOM(pOPTHOCTH.

CtpoutenscTBO B MOJIOBE OCYIIECTBISETCS € YYETOM BO3MOXHOIO CEHCMHYECKOIO
Bo3zaelicTBus. Tepputopus MyH. KuIMHIYy OTHOCHTCS K 30HE 7-MU OaUIbHOM CEHCMHYHOCTH.
OnHako, COrjJacHO KapTe MUKPOCEUCMOPAOHUPOBAHUS, CEICMUYHOCTD IUIOMIAJKH CTPOUTEIHCTBA
Ha OT/IEbHBIX YYaCTKaX JIOJKHA OBITH MOBBIIIEHA HA OJIMH OaJ1. DTO 00CTOATENBCTBO CBSA3BIBACTCS
C 3aJIeTaHuEeM B OCHOBaHHMH (DYHITAMEHTOB IPYHTOB 3-€i KATErOpHU M0 CEHCMUYECKUM CBOWCTBAM.

OOBEKTUBHO TPOBEJCHHbIE HH)KEHEPHBbIE H3BICKAHMS M BBIOJHEHHbIE HAa HMX OCHOBE
MEPOTIPUSTHSI TI0 TIEPEBOIY TPYHTOB U3 3-€i BO 2-10 KATETOPHUI0 MOTYT O0ECIIEYHTh 3HAYUTEIHHYIO
IKOHOMHIO (puHAHCOBBIX cpencTB. Ilo manabiM A. PermkoBoro [9], ycrpaneHme mpocazodHBIX
CBOWMCTB TPYHTOB B Tipeenax 10-Tu MeTpoBOM TOIIIH BO3MOXKHO ¢ TToMmoribio RG-ycranoBku. [1pn
YCTPOWCTBE BHOPOIOTPY)KaeMBIX CBail JTOCTUTAETCSl TOJHOE YCTpAaHEHHE TMPOCAAKH H B
3HAYUTENIbHON CTENEeHH YBEIWYHMBAIOTCS BCE (PUBMKO-MEXAHUYECKHE XapaKTEPUCTHUKU TPYHTOB.
CTaHOBHUTCS BO3MOXKHBIM Ha3HAuUEHHUE PAaCYeTHON CEeHCMUYHOCTH, paBHOH 7 Oamam.

Bo Bcex paccMOTpeHHBIX Cily4asX KOHEYHas CTOMMOCTb OOBEKTa CTPOUTEIHCTBA
orpesensaach HE0OX0AUMOCTBIO YCTPOHCTBA MPUPOJOOXPAHHBIX MEpOIPHUIATUN. B cBOIO ouepensp,
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CTOMMOCTb TOCJEAHUX 3aBUCUT OT KOHKPETHBIX MHKEHEPHO-TCOJOTHMYECKUX YCIOBUM ILIOIIAIKH
CTPOUTEILCTBA, ONPEICISAIOMNUX YPOBEHb KOM(POPTHOCTH TEPPUTOPHH.

OT npaBWIBLHOTO BBIOOpPA KOMIUIEKCA MPUPOIOOXPAHHBIX MEPONPHUATHN OyIeT 3aBUCETH
0€301acHOCTh 37JaHUH U coopykeHUH. CTOMMOCTh HHBECTHUITMOHHOTO IMPOESKTa OYIET ONPEACIISIThHCS,
B TOM 4HCJIE, TPOHECCUOHATU3MOM HHKEHEPA-TEOTEXHUKA, KAYeCTBOM BBIMOJTHCHHBIX U3bICKAHUH,
CBOEBPEMEHHOCTbHIO peanu3anun MpOTHBOAe(POPMAITUOHHBIX, MPOTUBOOIIOI3HEBBIX,
MIPOTUBOCEMCMUYECKUX U IPYTUX MEPOTNPUATUM, BKIIOYECHHBIX B MPOEKT.

OO01mme BLIBOILI

1. PaccMoTpeHHblE cily4au HapylI€HHs YCTOMYMBOCTH CKJIOHOB M IIOTEPH HeCylleil
CITOCOOHOCTH OCHOBAHHWH CBSI3aHBI, MPEUMYIIICCTBEHHO, C HEKAYECTBEHHBIMU WH)KEHEPHO-
IreOJIOTHYCCKUMU H3BICKAHHUSIMMU;

2. HeepHo mpuHSATBHIC MO ITOW MPUYMHE MPOCKTHBIC PEIICHHS, HAPYIICHUS W OIMIMOKH MpHU
MPOU3BOJICTBE PabOT HE YIOBICTBOPSIOT TPEOOBAHMSIM HAIACKHON pPAOOTHI CHCTEMBI
“ocHOBaHUE-(PYHIAMEHTHI-HA/I36MHAsI YacTh

3. CToMMOCTh TNPUPOJAOOXPAHHBIX MEPONPHUSATHH JOJDKHA YBSA3BIBATBECA C  YPOBHEM
KOM(OPTHOCTH TEPPUTOPHUH, OMPEAEIAIONIEM YCTOWYNBOCTD F€OJIOTHYECKON CPEIbI;

4. MuHHCTEPCTBY HHPPACTPYKTYPHI H PETHOHATBHOTO Pa3BUTHSI CIIEIyEeT OOpPATUTh BHUMAHHE
Ha MOATOTOBKY aTTECTOBAHHBIX CHELUATUCTOB KaTteropuu “I'eorexHuka’.
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Abstract. STEAM (Science, Technology, Engineering, Art and Mathematics) education is an
approach that integrates the disciplines of science, technology, engineering, art and mathematics to
encourage students to develop critical thinking, problem solving, creativity and collaboration skills.
STEAM education also focuses on developing skills that are in demand in the modern world. Students
learn to analyze information, find solutions to problems, argue their ideas and work in a team. One
of the key principles of STEAM education is making connections between different fields. For
example, through projects, students can combine knowledge from mathematics, physics and
programming to design and build working models or solve problems. This approach allows students
to better understand the relationship between different sciences and to apply the acquired knowledge
in practice.

Keywords: Education, European Union, STEAM, Sustainable development.
JEL code: 121, 123, 125

"Education is the most powerful weapon that you can use to change the world,"
Nelson Mandela.

STEAM development is an important trend in education due to the rapid pace of innovation
and the changing nature of the labour market. Education is under pressure for professional
implementation to respond to a changing world. As old tasks are disrupted by technology and
outsourcing, the ability to solve new problems becomes increasingly vital. This brings STEAM to the
forefront of education, and teachers who can successfully incorporate these approaches into their
curriculum can help students prepare for the challenges and innovations of the modern world.

Any modern person, no matter who he is or what he does, will agree that knowledge in all its
guises is the basis of the progressive development of humanity at all stages of its history.
Discrepancies in the understanding of the role and place of the processes of obtaining transfer and
application of knowledge begin, perhaps, when practical steps are discussed and formed under the
conditions of a certain country, a certain historical period, in relation to various aspects of the life and
activities of certain communities. It is worth noting that countries that are most successful in
developing knowledge acquisition and application systems, such as those in the European Union, are
characterized by a departure from a purely utilitarian approach. Knowledge and educated people -
represent a significant value not only and not so much from the point of view of solving practical
problems and tasks of socio-economic development (economic growth), but also in terms of creating
conditions and premises for the creation of a harmonious society. To paraphrase a well-known
aphorism, we can say that "there is no such thing as too much knowledge". However, each country
and society must not only create incentives for the development and acquisition of more and more
modern knowledge, but also take into account the real opportunities they have at any given time. An
example is the Republic of Moldova, where an economy-oriented approach prevailed. Its essence is
that the content and volume of education must fully comply with the requirements of the environment
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in which the individual lives and works (will live and work), and beyond that, it was assumed that
there is nothing and there is no need to learn it. [8]

Now, the main task of education is to learn to weave STEAM trends into classical education
and convey to students the value of this process.

The STEAM approach to education is based on the following principles:

» The project form of the educational process. Students form groups to solve problems
and projects collectively, which promotes the development of communication and
teamwork skills. Projects often relate to real-life problems and challenges, which helps
to stimulate interest in academic subjects.

» Practical prejudices. Educational tasks have a practical orientation, and the results of
their solution can be used in real life. This allows students to see real-life applications
of the subjects they study and develop skills in applying the knowledge gained in
practical situations.

> Interdisciplinary approach. Learning tasks are interdisciplinary in nature and require the
simultaneous use of knowledge and skills from several academic subjects. This
promotes the integration of knowledge and the development of coherent thinking.

» Covering key subjects. The STEAM approach focuses on topics that are fundamental to
a future engineer or applied science researcher. These include natural science disciplines
such as physics, chemistry and biology, as well as modern technology and engineering
disciplines [8].

All of these principles work together to support student development in science, technology,
engineering, art and mathematics, as well as key skills such as critical thinking, problem solving,
communication and collaboration.

The main benefits of STEAM education are present in figure 1.

STEAM
education

Cooperatip

Solving the
problem

Figure 1. New skills: 4 benefits of STEAM education.
Source: Elaborated by authors

Creation. Teaching students to think "outside the box™ forces them to approach problems

differently. They learn to be creative using a wide range of thinking processes and skills throughout
the lesson and throughout the school day.
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Trust. Approaches based on visual arts, drama and creativity give students practical
experience and confidence in communicating ideas verbally and non-verbally. Combined with
science, math and technology subjects, children learn to confidently solve complex problems.

Solving the problem. Learning new skills, whether technical or creative, teaches students to
approach new, potentially challenging situations with a positive attitude. Using STEAM, teachers can
help students solve problems creatively using a variety of methods.

Cooperation. STEAM courses or lessons focus on increasing teamwork. Students work
together to gain new information using multiple sources of theoretical or practical information. They
learn to share responsibility and compromise while working on group projects involving different
disciplines.

American researchers have started important studies related to these projects and are
implementing programs that facilitate STEAM education, with the aim of increasing the
competitiveness of students at the global level, encouraging creativity and ingenuity. This vision led
to the appearance of new challenges facing the modern educational process: the reconceptualization
of curricular contents, the implementation of innovative strategies, and the training of teachers, both
at the level of initial and continuous training.

The student, within these learning methods, is subjected to a challenge, actively interacts with
his teammates, but also with the teacher, exchanges ideas and discusses finding the solution. The
challenge is genuine, because a situation or problem from the immediate reality that the learner faces
is addressed, thus increasing the motivation to learn.

The teaching method based on the STEAM concept places students in challenging situations
where they observe and question phenomena, explain what they observe, design and conduct
experiments in which data are collected to support or contradict their theories, analyse the data
obtained.

These learning situations do not seek to obtain a single "correct” answer to a particular
question being addressed, but rather engage students in the process of observation, questioning,
experimentation, or exploration and lead them to analysis and creative thinking.

One of the most important variables in implementing STEAM projects is the teacher. This one
has to be somewhat atypical. [8]

The teacher, in this context that involves creativity in the development of learning situations
with a scientific substrate, places the student at the center of the action. Research-based learning
involves the promotion and development of students' skills related to research practice and involves
the application of teaching-learning strategies that link research to teaching. Problem solving can be
implemented through the active participation of both students and teachers, who discuss and analyse
the scientific progress achieved, the method is the ideal situation for the best learning and for training
students as future researchers.

Researcher competence is trained by knowing the stages, methods, research tools guided by
the teacher. The PBL method focuses on a meaningful question, challenge, or problem for the student
to research and answer and/or solve. Students' knowledge moves to the level of "know," "understand,"
and "can" in inquiry-based academic endeavour. Intrinsic curiosity is stimulated and questions are
generated, which help students search for answers, thus guiding the student towards desirable 21st
century skills. They can choose the way to solve tasks, revise the plan and even the entire project.

The problems, research process, methods and results are presented, just as in real life, where
scientific research or projects are evaluated and subjected to constructive criticism. In the process of
implementing this method, the teacher becomes a project designer, identifying the project concept,
distributing the tasks between the student teams, coordinating the activities to achieve the project
objectives, while also acting as a project evaluator at each stage of development. [3]

Following the analysis of studies on how teachers perceive STEAM education [5], it is found
that they have noticed a high motivation of students in the act of learning, and their academic
achievements are increasing, feeling more in control and confident himself.

A very important aspect emphasized by teachers involved in STEAM teaching is related to
the development of teamwork skills, collaboration and interaction and involvement. In the successful
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realization and implementation of a STEAM project, teachers have a significant role in guiding the
student. At the same time, they must go through the steps necessary for learning through projects.

1. Information. In this step the teacher selects an essential question or problem that he conveys
to the students. It focuses on making the question or problem real, well-focused, clear, and with
reference to both the STEM and the arts.

2. Planning.The plan that will fulfil the expected tasks and the necessary resources is being
prepared. These, being clearly defined, are distributed among the group members, who will achieve
them through effective collaboration.

3. Implementation. Here they use their own skills, processes and knowledge that have been
accumulated in the previous stages. It is the step of the process in which the answer or solution to the
problem is sought. The creative activities of each group member are carried out according to the
action plan, through responsible work.

4. Control. It is the stage where the teacher can analyse the gaps students have in their own
skills and processes and intervene as a support person or consultant. It is the phase that is about active
research and intentional teaching.

5. Presentation. This phase of the process emphasizes sharing with others. Everyone expresses
their opinion, expresses feedback and receives one.

6. Evaluation. It refers to the loop that closes the activity. It is intended to give students the
opportunity to reflect on the process and the results obtained. The teacher will provide the feedback,
identify any gaps and at the same time highlight the quality of the final product. Based on this
reflection students will be able to self-correct and improve their own skills, abilities and knowledge.

STEAM education is the education that will make it sustainable. Education for sustainable
development is not a particular program, but rather a central point, both for the multiple forms of
education already existing, and for those to be created. Education regarding sustainable development
supports efforts to rethink the educational program and system (methodology and content) of poorly
developed societies. This affects all components of education itself: legislation, policy, finance,
curriculum, training, learning, assessment. Thus, education for sustainable development appeals to
the continuous learning process and recognizes the fact that the educational needs of people change
throughout their lives. [4,5]

Many people and organizations around the world are already implementing education for
sustainable development.

The term sustainability, most often associated with sustainable development, was introduced
by the Commission's Report Brundtland from 1987. According to this first official document,
sustainable development has three dimensions: ecological, economic and equity, and is understood
as a sum of actions by which "current needs are met without compromising the ability of future
generations to meet their own needs ” (according to the 1987 Report of the World Commission on
Environment and Development). In recent years, the concept of sustainable development has evolved
towards the integration of increasingly complex fields, which approach in a spirit multidisciplinary
social, economic and environmental dimensions. [6]

The concept of sustainable development starts from the awareness of the role played by
humanity, through economic, social and political processes, in the generation of global problems.
With the launch of the term sustainability, the notion that "development is essential for satisfying
human needs and improving the quality of life" was increasingly promoted in international
development. Thus, the need to integrate qualitative aspects in measuring development is emphasized,
and sustainable development is a central concept that refers to a new way of understanding the world,
but also to a method of solving global problems.

The 2030 Agenda outlines 17 complex objectives that define global efforts in development
until 2030. According to the criteria of sustainable development, economic development must take
into account the social and environmental dimensions, and be based on an efficient and responsible
use of finite resources - natural, human and economic - of society. A sustainable society is one that
has the ability to sustain itself from one generation to the next, that is far-sighted, flexible and wise
enough not to undermine its own physical and social support systems.
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Education for sustainable development is aimed at transmitting information in the field of
sustainable development and training skills in its promotion. The formation of competent and
confident citizens can create new opportunities to have a healthier and more productive lifestyle, in
harmony with nature and with care for social values such as equality or cultural diversity.

Sustainable development can only be achieved through a joint effort of all global citizens. As
understood by the international community, the term "global citizen" refers to the assumption of an
identity that goes beyond the borders of a nation or a certain geo-political space, by virtue of the
existence of the aforementioned global interdependencies. According to this global perspective on
citizenship, all people are already global citizens, even if not everyone yet understands the
implications of this. Hence the need for information and awareness, to develop attitudes, values,
behaviours of global citizens, to be passed on at the community level, through personal example and
through education.

Sustainability education involves developing a deep understanding and practical skills
regarding environmental, social and economic issues with a focus on sustainable solutions. Here are
some strategies and methods to integrate sustainability education: [4]

1. Integrated curriculum: introduction of sustainability concepts in all curriculum areas;

2. Project-based learning: hands-on projects and project-based activities allow students to
explore sustainability issues in a real-world context;

3. Experiential learning: providing hands-on experiences (visits to organic farms, nature
reserves) or participating in environmental conservation actions, helps students to directly experience
aspects of sustainability;

4. Educational games: represent an interactive and engaging way to teach children and young
people about sustainability, through role-playing games, virtual communities, etc.;

5. Partnerships with the community: collaboration with local organizations, NGOs and
communities gives students a real perspective on sustainability issues and gives them the opportunity
to get involved in green actions;

6. Developing critical thinking: stimulating critical thinking regarding complex sustainability
issues;

7. Use of technology: Integrating technology into the learning process can provide access to
online resources, educational games, simulations and other tools that support sustainability education;

8. University curriculum oriented towards sustainability;

9. Development of practical skills: focus on developing the practical skills needed to live
sustainably;

10. Promoting personal responsibility: encouraging students to take responsibility for their
actions and understand their personal impact on the environment and society. This can include
adopting a sustainable lifestyle and reducing your personal ecological footprint. [4]

By using these strategies and methods, sustainability education becomes relevant and
inspirational, contributes to the formation of active citizens in solving environmental and social
problems.

The Republic of Moldova also focuses on quality education, one of the basic values of the
European Union.

In the Republic of Moldova, the Education 2030 Development Strategy was developed
following three rounds of discussions with the actors involved and in accordance with the Moldova
2030 National Development Strategy.

The Education 2030 Development Strategy project and the implementation program were
developed by the Ministry of Education and of Research with the support of the team of national and
international experts from the Institute of Public Policies and from UNICEF Moldova [1,2]. The
derived specific objectives aim at:

1) connecting education to the requirements of the labor market from the perspective of the
sustainable development of human capital, necessary in the information society, based on knowledge;

2) ensuring access to quality education for all through equitable inclusion in general,
professional, technical and higher education and through other forms of lifelong education;
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3) ensuring the qualified pedagogical, scientific-didactic and managerial personnel, necessary
at all levels and forms of organization of the education and training system;

4) the creation of new effective learning environments, motivating throughout life, for all
citizens of the Republic of Moldova;

5) capitalizing on modern information technologies;

6) the orientation of scientific research in the direction of promoting innovations and change
in education;

7) increasing performance at all levels of the education system, achieved by: streamlining the
school and university network; infrastructure modernization; strengthening managerial capacity; the
development of the quality culture etc. [2].

In OECD studies, quality education depends on the integration of values and attitudes in the
structure of competences, in general, of key competences in particular, employed pedagogically,
psychologically and socially, in the achievement of strategic objectives, specific to sustainable
training and development. [7]

In conclusion, STEAM education as a strategic objective, promoted by the 2030 Agenda for
sustainable development, is centred on the skills necessary for the lifelong learner, acquired and
perfected in the education system through the optimal combination of knowledge - skills (skills) -
values and attitudes, which ensures social success, in an open context, in the short, medium and long
term.

Acknowledgments. The given research was developed within the project "Developing and improving
the STEAM skills of students and teachers for curriculum innovation and sustainable development
of higher education institutions and local businesses/ skills4future™ reference number Project
101081787, financed by the European Commission through the ERASMUS+ program.
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Abstract. COVID-19 pandemic had far-reaching consequences on global economies, labor market
being one of most affected areas. Moldova, a country with a diverse economic structure and
significant regional disparities, experienced shifts in employment patterns, workforce distribution,
and economic activity from 2019 to 2023. Utilizing data from NBS (National Bureau of Statistics) of
Moldova and applying a composite index this study provides a labor market analysis across various
Moldova regions. Findings reveal significant disparities, with urban areas like Chisinau showing
stronger recovery due to more diversified economy and better access to resources, while rural areas,
especially in South region, continue to face considerable challenges. The composite index integrates
key indicators like employment and NEET (Not in employment, education or training) rates, average
real wages, workplace accident costs, highlights the uneven nature of recovery. This index is a
valuable tool for policymakers to identify regions requiring targeted interventions to promote
inclusive growth. The article was developed within the framework of 23.70105.0807.10T Project for
Young Researchers “Development of new working models in the context of post-pandemic
consequences and strengthening of job-specific skills for occupations and areas of smart
specialization in the Republic of Moldova”.

Keywords: Moldova, labor market, regional disparities, post-pandemic recovery, employment,
workforce.

JEL code: E24, J21, J28, R11

Introduction. The labor market in Moldova, as in many other countries, has been deeply
impacted by the pandemic. The disruptions caused by COVID-19 led to abrupt changes in
employment, with some sectors and regions more affected than others. This research focuses on
mapping the labor market situation across Moldova, assessing the shifts that have occurred since the
pandemic's onset, and identifying the key factors driving these changes.

The main objective of this research is to provide a comprehensive analysis of the labor market
by focusing on the regional differences that have emerged during the post-pandemic recovery phase.
The study covers the years 2019 to 2023, a period that includes the pre-pandemic era, the pandemic
period itself, and the subsequent recovery. By analyzing these different phases, we can gain insights
into how various regions and sectors have responded to the crisis and what challenges remain.

The labor force in Moldova has been shaped by various socio-economic factors, with the
pandemic serving as a significant disruptor. Prior to the pandemic, Moldova's labor market was
relatively stable, with consistent employment rates across different regions. However, the onset of
COVID-19 in early 2020 led to significant disruptions, particularly in urban areas where economic
activities were more vulnerable to lockdown measures and social distancing policies.

Literature review. There are a significant number of scientific papers that analyze and
discuss complex labour market composite indicators. Alaimo and Seri (2021) [1] reviews various
composite indicators used to monitor the main aspects of social and economic life. The review
discusses how different indicators are constructed to reflect multiple dimensions of social and
economic realities, focusing on methodologies that aggregate information for both national and
international comparisons. Arriagada (2018) [2] proposes a Multidimensional Quality of
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Employment Index using labor survey data from Central America. The index assesses multiple
dimensions of employment, such as income security, employment security, and work conditions. It
focuses on capturing not only quantitative employment data, but also qualitative aspects that
contribute to workers' overall well-being. Chaaban, Irani and Khoury (2016) [3] introduced the
Composite Global Well-Being Index (CGWBI) as a multidimensional measure of human
development. It integrates indicators across health, education, and economic status to provide a
comprehensive measure of global well-being. EImetwally (2022) [4] presents a Multidimensional
Approach to Measuring Decent Work across five countries using count panel data models. It
introduces a composite indicator focused on decent work, combining seven sub-indicators that assess
workers' capacity to manage work and personal life while balancing social and economic aspects.
Leschke and Watt (2014) [5] presents the European Job Quality Index, a multidimensional measure
that combines multiple indicators of job quality across Europe. The authors highlight the challenges
of constructing such an index due to the variability in labor market conditions across the EU.
Mazziotta and Pareto (2013) [6] explore different methodologies for constructing composite indices,
particularly focusing on whether a single method fits all phenomena or if different methods should
be employed depending on the context. They stress the importance of tailor-fitting the methodology
to the type of users and socio-economic phenomena under study. Saisana (2024) [7] entry in the
Encyclopedia of Quality of Life and Well-Being Research elaborates on Composite Indicators and
their construction methodologies. The focus is on providing guidelines and best practices for creating
reliable composite indicators that can be used in policy-making to improve quality of life assessments.
Stephany, Késsi, Rani & Lehdonvirta (2021) [8] presents the Online Labour Index 2020, which
measures the world’s remote freelancing market. The index reflects the growing trend of online labor
markets and offers insights into the distribution of freelancing across sectors and regions. It also
serves as a measure of digital labor's economic impact globally. Terzi, Otoiu, Grimaccia, Mazziotta
and Pareto (2021) [9] addresses several open issues in composite indicators, particularly focusing on
state-of-the-art challenges in their construction and use. It examines key methodological concerns,
such as weighting, aggregation, and the interpretability of indices in socio-economic studies. Yu
(2019) [10] develops a Multidimensional Employment Quality Index for the South African labor
market, incorporating 18 indicators. This index measures not just employment rates, but the quality
of employment, focusing on aspects like job security, income stability, and working conditions.

The use of composite indicators in socio-economic research provides valuable insights into
complex issues like employment quality, labor market dynamics, and well-being. Each index
addresses multiple dimensions, offering a more holistic view than traditional single-dimension
measures. These tools are instrumental in informing policy decisions and improving our
understanding of economic and social phenomena. They also can be adapted to the specifics of
countries. Further we will build such a kind of indicator for Republic of Moldova, after analyzing the
recent context of the labor market in the country.

Regional employment characteristics. In the pre-pandemic period, the year 2019 marked a
period of relative stability for Moldova’s labor market. Employment rates were consistent across the
country, with urban areas like Chisinau showing robust economic activity. The employment rate in
2019 was 40.1%, with variations across regions (NBS (2024) [11]). Urban areas had higher
employment rates due to more diverse economic activities, while rural areas, which are heavily
dependent on agriculture, had lower rates.

The pandemic, however, changed this dynamic dramatically. In 2020, the first year of the
pandemic, Moldova saw a sharp decline in employment across the board. The number of employed
individuals dropped significantly, particularly in urban regions where the impact of the pandemic was
most severe. According to the National Bureau of Statistics, the employment rate in 2020 fell to
38.8%, with urban areas experiencing the most significant declines.

Rural areas, while also affected, saw a less dramatic drop in employment. This can be
attributed to the nature of economic activities in these regions, which are less dependent on sectors
like retail, hospitality, and services that were hardest hit by the pandemic. However, the recovery in
rural areas has been slower, reflecting deeper structural issues that predate the pandemic.
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As Moldova began to emerge from the pandemic, the labor market started showing signs of
recovery. By 2021, the employment rate had begun to improve, though it remained below pre-
pandemic levels. The recovery was uneven, with some sectors and regions rebounding more quickly
than others.

Urban areas, particularly Chisinau, led the recovery. The employment rate in Chisinau
increased from 48.8% in 2020 to 49.2% in 2021, signaling a gradual return to normalcy. However,
this was still below the 52.6% recorded in 2019, indicating that the city had not fully recovered from
the pandemic's impact.

In contrast, rural areas, particularly in the Northern region, showed a slower recovery. The
employment rate in the Northern region was 45.0% in 2022, an improvement from the 42.5%
recorded in 2019, but still indicative of the ongoing challenges faced by these regions. The slower
recovery in rural areas highlights the need for targeted interventions to support these communities,
which are more vulnerable to economic shocks.

The period from 2019 to 2023 has been marked by significant fluctuations in Moldova’s labor
market. The trends observed during this period reflect the broader economic uncertainties brought
about by the pandemic, as well as the resilience of certain sectors and regions.

One of the most notable trends during this period is the fluctuation in employment rates. In
2022, the employment rate in Moldova was 40.5%, close to the pre-pandemic level of 40.1% in 20109.
However, this overall stability masks significant regional disparities.

In Chisinau, the employment rate in 2022 was 50.6%, down from 52.6% in 2019. This decline
suggests that while the city remains a hub of economic activity, it has not fully recovered to its pre-
pandemic strength. The lower employment rate can be attributed to the continued challenges faced
by sectors such as retail and hospitality, which have been slow to recover.

In contrast, the Northern region saw an increase in its employment rate from 42.5% in 2019
to 45.0% in 2022. This suggests a more robust recovery in certain rural areas, driven by the resilience
of sectors such as agriculture and construction. However, the overall employment rate in the Southern
region remains below pre-pandemic levels, reflecting the ongoing challenges faced by these areas.

The composition of the workforce has also changed during this period. There has been a
noticeable shift in the age and educational profile of the employed population. The number of
employed individuals with higher education has increased, particularly in urban areas, as more people
sought to improve their skills during the pandemic. However, the number of employed individuals
with secondary or vocational education has declined, particularly in rural areas, highlighting the
challenges faced by these regions in adapting to the changing economic landscape.

A sectoral analysis reveals significant disparities in how different industries have been
affected by the pandemic and subsequent recovery. Some sectors have shown remarkable resilience
and even growth, while others continue to struggle.

The construction sector has been one of the standout performers during this period. Between
2019 and 2022, the sector expanded by 8.3%, with rural areas experiencing a higher growth rate of
10.1% compared to 6.1% in urban areas. The growth in the construction sector can be attributed to
ongoing infrastructure projects and increased demand for housing, particularly in rural areas where
there is a need for improved living conditions.

Similarly, the transportation and communications sectors have shown strong growth, driven
by increased demand for logistics and communication services during the pandemic. The sector grew
by 6.5% between 2019 and 2022, with urban areas, particularly Chisinau, seeing the most significant
gains.

However, other sectors have not fared as well. The retail and hospitality sector, in particular,
has struggled to recover from the impact of the pandemic. Employment in this sector dropped by
6.8% from 2019 to 2022, with rural areas experiencing a more severe decline of 11.3%. The slow
recovery in this sector reflects the ongoing challenges faced by businesses in adapting to the new
normal, with reduced consumer spending and continued uncertainty about the future.

The public administration, education, health, and social services sector also saw significant
changes during this period. In urban areas, employment in this sector decreased by 9.1%, reflecting
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the impact of budget cuts and the shift towards remote working. However, in rural areas, employment
in this sector increased by 9.2%, as the government and NGOs ramped up efforts to support vulnerable
communities during the pandemic.

To gain a deeper understanding of the regional disparities and the overall state of the labor
market, we introduce a labour composite index designed to provide a holistic assessment of the labor
market by integrating several key indicators (Figure 1 and Figure 2), based on other scholar works
discussed earlier.

Figure 1. The labour index value in the statistical regions of the Republic of Moldova,

year 2019
Source: Elaborated by author based on NBS data from [11]

The index was developed by the author to address the need for a comprehensive measure that
can capture the multifaceted nature of the labor market. It combines four key indicators: the
employment rate, the proportion of young people not in employment, education, or training (NEET),
average real wages, and the costs associated with workplace accidents.

The design of the index is based on a normalization process that converts raw data into
comparable units. For example, the employment rate is treated as a positive indicator, where higher
values indicate better labor market conditions. In contrast, the NEET rate and accident costs are
considered negative indicators, with higher values reflecting more significant challenges. These
indicators are then combined, with each given equal weight, to produce an overall score for each
region.

The normalization process ensures that the index is both comprehensive and comparable
across regions and time periods. By combining positive and negative indicators, the index provides a
balanced view of the labor market, highlighting areas of strength as well as those in need of
improvement.
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Figure 2. The labour index in the statistical regions of the Repubiic of Moldova, year 2023
Source: Elaborated by author based on NBS data from [11]

The labour index was applied to the regions of Moldova to assess the state of the labor market
from 2019 to 2023. The results reveal significant regional disparities, with some regions showing
strong recovery and others continuing to face challenges.

In 2023, Chisinau scored higher on the labour index than other regions, reflecting its relatively
strong labor market recovery. The city's high employment rate, coupled with relatively low NEET
rates and accident costs, contributed to its higher score. This indicates that Chisinau has been more
successful in adapting to the post-pandemic economic landscape, thanks to its diversified economy
and better access to resources.

The Northern region, while showing improvement, still lags behind Chisinau in terms of its
labour index score. The region's lower average wages and higher NEET rates suggest that more work
is needed to support the labor market in this area. The Southern region, however, continues to face
considerable challenges. The region's low employment rates, coupled with high accident costs,
contribute to its lower index score, indicating ongoing difficulties in achieving economic recovery.

The application of the labour index highlights the uneven nature of Moldova’s labor market
recovery. While some regions have rebounded quickly, others remain mired in challenges. The index
provides a valuable tool for policymakers to identify areas in need of targeted interventions, whether
through job creation programs, education and training initiatives, or measures to improve workplace
safety.

Conclusion. The post-pandemic labor market in Moldova presents a mixed picture of
recovery and ongoing challenges. While certain sectors and regions have shown resilience, others
continue to struggle with the aftereffects of the pandemic. One positive trend is the reduction in
unemployment among individuals with primary or no education, from 13.3% in 2019 to 2.4% in 2022.
This indicates that some of the most vulnerable populations have found new opportunities in the
evolving labor market.

However, significant regional disparities remain. Rural areas, particularly in the South, face
more substantial hurdles in terms of employment and economic recovery. The labour index offers a
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comprehensive framework for assessing these disparities, providing insights that can guide future
policy decisions.

As Moldova continues to navigate the post-pandemic landscape, the focus must remain on
addressing these regional imbalances, supporting vulnerable populations, and fostering a more
inclusive and resilient labor market. Future research should explore the long-term impacts of the
pandemic on Moldova’s labor market and develop strategies that can sustain and accelerate the
recovery in all regions.
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efectelor post-pandemice si consolidarea competentelor pe profesii si domenii de specializare
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THE CHARACTERISTICS OF THE PRINCIPLES OF ORGANIZING
ELECTIONS IN THE REPUBLIC OF MOLDOVA

CARACTERISTICA PRINCIPIILOR DE ORGANIZARE A ALEGERILOR
iN REPUBLICA MOLDOVA

Igor SOROCEANU
., Jon Creanga” State Pedagogical University, Republic of Moldova

Abstract. In a state governed by the rule of law, democratic elections are essential to confer
legitimacy on authorities and reflect the will of citizens. By observing the principles of organizing
elections in the Republic of Moldova, the stability and proper functioning of democracy is guaranteed.
This essay analyzes the historical past of the elections in the Republic of Moldova and highlights the
fundamental role of a good organization of the electoral process.

Keywords: normative act, legality, universality, transparency, electoral process, freedom and
secrecy of vote, responsibility, cyber security

Abstract. Intr-un stat de drept, alegerile democratice sunt esentiale pentru a conferi legitimitate
autoritatilor si pentru a reflecta vointa cetatenilor. Prin respectarea principiilor de organizare a
alegerilor in Republica Moldova, se garanteaza stabilitatea si buna functionare a democratiei. Acest
eseu analizeaza trecutul istoric al alegerilor din Republica Moldova si evidentiaza rolul fundamental
al unei bune organizari a procesului electoral.

Cuvinte-cheie: act normativ, legalitate, universalitate, transparentd, proces electoral, libertatea si
secretul votului, responsabilitate, securitatea cibernetica

Introducere. Inainte de anul 1991, Republica Moldova era integrata in Uniunea Sovietica si
alegerile erau riguros controlate de Partidul Comunist. Procesul electoral era lipsit de substanta, fara
nici 0 competitie autentica si cu rezultatele deja stabilitate. Chiar daca dreptul de vot era universal,
libertatea de alegere era puternic restransa.

Odata cu proclamarea independentei in 1991, Republica Moldova a initiat un proces de
tranzitie catre un sistem democratic. Democratia a fost consolidata printr-un pas important in 1994,
cand s-au desfasurat primele alegeri libere si competitive. Bazele juridice ale sistemului electoral au
fost stabilite de Constitutia adoptata in acelasi an.

In decursul anilor, sistemul electoral din Republica Moldova a inregistrat progrese deosebite.
S-au luat masuri legislative pentru a reglementa procesul electoral, au fost infiintate institutii precum
Comisia Electorala Centrala (CEC), si s-au facut modificarile necesare la procedurile electorale
pentru a asigura 0 mai mare transparenta si corectitudine in desfas Cu toate acestea, sistemul electoral
a fost in centrul unor numeroase controverse si reforme, oglindind astfel dinamica politica specifica
tarii.

Gradul de investigare a problemei la momentul actual, scopul cercetarii. La momentul
actual, importanta si scopul de elaborare a prezentului demers stiintific, apare din intentia autorului
de a releva in prim-plan unele repere privind principiile de organizare a alegerilor in Republica
Moldova. Totodata este si necesitatea stringenta de efectuare a unei analize ample referitor la esenta
subiectului cercetarii.

Materiale utilizate si metode aplicate. In procesul elaborarii articolului stiintific ne-am
ghidat de mai multe si diverse metode de cercetare stiintifica care au facut posibild investigarea
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corespunzatoare a subiectului titulativ, dintre care putem enumera: metoda analizei, metoda sintezei,
metoda deductiei, metoda sistemica, metoda istorica, precum si metoda comparativa.

Baza teoretico-juridica a demersului stiintific cuprinde materialul definitoriu precum ar fi
legislatia nationala, rapoartele de activitate ale institutiilor cheie cu atributii in domeniul electoral,
precum si sursele web din mediul online — care direct sau indirect, abordeaza esenta si continutul
subiectului supus cercetarii.

Rezultatele obtinute in baza analizelor stiintifice efectuate. Pentru a asigura legitimitatea
democratica, este esential sa avem alegeri corect organizate. El asigura ca vointa reald a poporului
este reflectata in mod just in alegerea autoritatilor publice. Daca un proces electoral nu este corect,
cetdtenii isi pierd increderea in institutiile statului, ceea ce poate genera instabilitate politica si sociala.

Pentru a asigura o organizare adecvata, este esential ca un sistem electoral eficient sa puna in
aplicare masuri stricte pentru prevenirea fraudelor electorale. Aceasta presupune verificarea listelor
de alegatori, supravegherea campaniei electorale, garantarea integritatii votului si numararea precisa
a voturilor. Pentru a asigura integritatea procesului electoral si increderea cetatenilor, este esential sa
se previna fraudele.

Alegerile democratice sunt fundamentul unei societati libere si corecte. Ele permit cetatenilor
si-si exprime vointa politica si sa participe activ la guvernare. in Republica Moldova, organizarea
alegerilor se bazeaza pe un cadru legislativ specific si pe principii care sa asigure corectitudinea si
transparenta procesului electoral. Acest eseu va explora cadrul legal, principiile generale ale
alegerilor democratice, organele responsabile, procesele de vot si mecanismele pentru a asigura
transparenta si corectitudinea alegerilor in Republica Moldova.

Organizarea alegerilor in Republica Moldova este guvernata de un set de legi si reglementari
menite sa asigure desfasurarea corecta si democratica a procesului electoral. Actele normative cheie
includ:

1) Constitutia Republicii Moldova — Stabileste dreptul fundamental al cetatenilor de a vota si

de a fi alesi;

2) Codul electoral — Legea fundamentala care reglementeaza toate aspectele legate de
organizarea si desfasurarea alegerilor, inclusiv infiintarea comisiilor electorale, campaniile
electorale, procedurile de vot si confirmarea obtinerii rezultatelor [1];

3) Legea partidelor politice — reglementeaza inregistrarea si functionarea partidelor politice,
care joaca un rol esential in procesul electoral;

4) Regulamente si hotarari ale Comisiei Electorale Centrale (CEC) — Detalii si implementare
a prevederilor Codului Electoral prin reglementari specifice fiecarei etape a procesului
electoral.

Alegerile democratice din Republica Moldova sunt ghidate de cateva principii de baza, si

anume:

a. Universalitate — Fiecare cetatean are dreptul de a participa la alegeri, cu exceptia acelei
alegeri care sunt restrictionate de lege din motive clar definite;

b. Egalitate — Fiecare vot are o valoare egala, indiferent de statutul social, economic sau
cultural al alegatorului;

c. Libertatea si secretul votului — Alegatorii trebuie sa poata vota liber si fara presiuni, iar
secretul votului trebuie garantat;

d. Transparenta — Procesul electoral trebuie sa fie deschis si transparent pentru a preveni
frauda si pentru a construi increderea publicului in alegeri;

e. Legalitate — Toate actiunile si procedurile electorale trebuie sa respecte legile aplicabile
[2].

Principalele organe responsabile de organizarea si administrarea alegerilor in Republica
Moldova sunt:

1) Comisia Electorali Centrali (CEC) — Principalul organism de supraveghere a
alegerilor, responsabil pentru coordonarea si monitorizarea intregului proces electoral;

2) Consiliile Electorale de Circumscriptie (CEC) — Structuri regionale care gestioneaza
alegerile la nivel local si raporteaza catre CEC;
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3) Birourile Electorale ale Sectiilor de Votare (BESV) — Organisme la nivel de sectie de
votare care asigura desfasurarea corectd a procesului de votare in ziua alegerilor.

Procesul de votare in Republica Moldova include mai multe etape esentiale: alegatorii
sunt inregistrati in listele electorale pe baza evidentelor oficiale; campania electorala reprezinta
perioada in care partidele politice si candidatii isi promoveaza programele electorale, cu scopul de a
obtine sprijinul alegatorilor; in ziua votului, alegatorii isi exprima optiunile in mod secret prin
intermediul buletinelor de vot in sectiile dedicate; dupa inchiderea urnelor, voturile sunt numarate cu
participarea observatorilor pentru a se asigura ca procesul este corect; dupa finalizarea procesului de
validare, CEC face publice rezultatele validate. Asigurarea transparentei si corectitudinii.

Pentru a asigura transparenta si corectitudinea alegerilor, sunt implementate mai multe
mecanisme:

- Observatori electorali — Observatorii nationali si internationali sunt prezenti pentru a

monitoriza procesul electoral si raporta orice nereguli constatate;

- [Este necesar ca partidele politice si candidatii sa fie transparenti in ceea ce priveste
finantarea lor, precum si cheltuielile efectuate in timpul campaniei electorale;

- Campaniile de informare si educare a alegatorilor cu privire la drepturile si
responsabilitatile lor reprezinta 0 componenta esentiala in educatia civica;

- Recursul in instantd — Oportunitatea de a depune plangere impotriva abuzurilor si
incalcarilor electorale [3].

Sistemele electorale sunt esentiale in determinarea modului in care sunt alesi reprezentantii
politici si in reflectarea vointei cetatenilor. Prin comparatia sistemului electoral al Republicii Moldova
cu cel al Frantei si al Statelor Unite ale Americii, putem identifica asemanarile si diferentele majore
care influenteaza procesul democratic si reprezentarea politica.

Sistemul electoral francez. Sistemul electoral francez este caracterizat de:

- Alegeri prezidentiale care se desfasoara in doua tururi, oferind astfel un grad de asigurare

a legitimitatii si a consensului national;

- Adunarea Nationala este compusa din 577 de membri, alesi prin sistem majoritar in doua
tururi. Acest sistem incurajeaza formarea unor majoritati stabile si contribuie la coeziunea
politica;

- Senatul este ales indirect de catre un colegiu electoral alcatuit din reprezentanti locali si
regionali, reflectand ideea de descentralizare si reprezentare la nivel local si regional [4];

In Republica Moldova, presedintele este ales prin vot direct, similar cu sistemul francez.
Totusi, procesul de alegere a legislativului este diferit: Moldova utilizeaza un sistem proportional de
reprezentare, spre deosebire de sistemul majoritar francez. Alegerile legislative in Moldova
promoveaza diversitatea politica si reprezentarea minoritatilor, pe cand sistemul majoritar francez are
tendinta de a consolida partidele mari si de a reduce diversitatea politica. Sistemul indirect de alegere
a Senatului in Franta contrasteaza cu sistemul unicameral si alegerea directa a Parlamentului din
Republica Moldova.

Sistemul electoral american. Alegerea presedintelui prin intermediul unui colegiu electoral,
care poate duce la situatii in care un candidat castiga presedintia fara a obtine majoritatea voturilor
populare. Congresul, compus din Camera Reprezentantilor (alesi prin voturi majoritare in
circumscriptii uninominale) si Senat (doi senatori per stat, alesi direct). Sistemul federal care permite
statelor sa stabileasca propriile reguli electorale, ceea ce duce la o varietate de practici si reguli in
cadrul alegerilor.

Procesul de alegere a presedintelui in SUA prin intermediul Colegiului Electoral difera
fundamental de alegerea directd a presedintelui in Republica Moldova. Sistemul bicameral al SUA si
alegerile prin circumscriptii uninominale in Camera Reprezentantilor contracteaza cu sistemul
proportional unicameral din Republica Moldova. Autonomia statelor americane in organizarea
alegerilor este un contrast puternic cu regulile uniforme aplicate in Republica Moldova.

Sistemele electorale au un impact semnificativ asupra reprezentativitatii politice, influentand
modul in care sunt alesi reprezentantii si gradul in care acestia reflecta vointa poporului.
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Sistemele proportionale. Aceste sisteme promoveaza reprezentarea proportionala a diferitelor
grupuri si opinii politice. Partidele obtin un numar de locuri in parlament proportional cu procentul
de voturi pe care il obtin. Astfel, ele sunt mai susceptibile sa reflecte diversitatea opiniei publice si sa
ofere o platforma pentru grupurile minoritare.

Sistemele majoritare. in contrast, sistemele majoritare, cum ar fi cele cu vot uninominal,
favorizeaza partidele mari si pot crea o reprezentare distorsionata, mai ales in ceea ce priveste
minoritatile. Partidele care castiga in circumscriptiile uninominale pot obtine 0 proportie mai mare
de locuri decat proportia de voturi pe care 0 obtin la nivel national [6].

Provociri si perspective in organizarea alegerilor. Un element esential al democratiei este
procesul de alegere, iar cat de eficient si corect este acest proces, afecteaza increderea cetatenilor in
institutiile statului. Cu toate democratiile in dezvoltare, Republica Moldova se confrunta cu o serie
de probleme in ceea ce priveste procesul de desfasurare a alegerilor. Moldova poate imbunatati
semnificativ procesul electoral prin compararea experientelor internationale si adoptarea practicilor
bune [7].

Problemele actuale in sistemul electoral din Republica Moldova pot enumerate in
ordinea care succede:

1) Coruptia si controlul politic: Influenta coruptiei in procesul electoral este una dintre
principalele probleme in Republica Moldova. O problema semnificativa ramane
finantarea ilegala a campaniilor electorale si cumpdrarea de voturi, care afecteaza
increderea cetatenilor si corectitudinea alegerilor;

2) Transparenta si responsabilitatea: Deoarece nu existd transparenta in procesul de
administrare a alegerilor si contorizarea voturilor, oamenii cred ca sunt fraude electorale;

3) Securitatea cibernetica: Amenintarile cibernetice la adresa alegerilor au crescut ca urmare
a progreselor tehnologice. Atacurile cibernetice si manipularea digitala a rezultatelor
electorale sunt probleme cu care Republica Moldova trebuie sa se confrunte si sa le faca
fata.

Analizand sistemele electorale din alte tari, precum Franta si Statele Unite ale Americii,
Republica Moldova poate invata si implementa practici care sa imbunatateasca procesul electoral:

1) Transparenta si responsabilitatea: in Franta si Statele Unite, transparenta in finantarea
campaniilor electorale si responsabilitatea candidatilor si partidelor sunt foarte
importante. Reglementarile stricte si un sistem de monitorizare eficient pot reduce
impactul coruptiei;

2) Participarea electorald si educatia: Este esential sa se promoveze educatia civica si
participarea cetdtenilor. Experienta din alte tari demonstreaza ca programele de educatie
electorala si initiativele de mobilizare a alegatorilor pot creste participarea publicului si
increderea in procesul electoral [5].

Concluzii si recomandiri. In cele din urma, principiile care guverneazi alegerile din
Republica Moldova demonstreaza un angajament ferm de a garanta un proces electoral corect,
democratic si transparent. in Republica Moldova, sistemul electoral bazat pe reprezentarea
proportionald incurajeaza diversitatea politica si participarea larga a cetdtenilor. Cu toate acestea,
compararea sistemelor electorale ale Frantei si SUA arata atat punctele forte, cat si zonele in care se
pot face imbunatatiri semnificative. Franta, prin sistemul sidu majoritar in doud tururi si
bicameralismul sau, si Statele Unite, prin sistemul sau federal si Colegiul Electoral, ofera lectii
valoroase in termeni de stabilitate politica, reprezentativitate si administrare eficienta a procesului
electoral. Moldova poate invata din aceste experiente internationale, adoptdnd masuri care sa
sporeasca transparenta, sa intareasca securitatea electorala si sa creasca implicarea cetatenilor.

Pasii cruciali catre imbunatatirea democratiei in Republica Moldova includ asigurarea unei
monitorizari internationale adecvate, promovarea educatiei civice si a participarii electorale si
implementarea unor reforme legislative adecvate. Prin implementarea acestor masuri, Republica
Moldova isi poate imbunatati procesul electoral, astfel incat alegerile sa fie corecte si reprezentative,
care sa reflecte cu adevarat vointa poporului.
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PROMOTING SUSTAINABILITY IN THE LIGHT INDUSTRY OF THE
REPUBLIC OF MOLDOVA WHILE ENSURING COMPETITIVENESS
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Technical University of Moldova, 168 Stefan cel Mare and Sfant Boulevard, Chisinau, Republic of Moldova

Abstract. This article elucidates the importance and necessity of promoting sustainability in
Moldova’s Light Industry while ensuring a high level of competitiveness. The main directions for
transforming the industry into a sustainable and competitive one is presented, focusing on the
promotion of innovation and digitization, maintaining social and environmental standards, increasing
efficiency, added value, and improving product quality to boost sales and exports. Specific actions
are highlighted that are expected to generate substantial growth in the industry, namely: increasing
productivity and efficiency through the implementation of the SMART program; promoting
investments in innovation, automation, and digitization; and improving products based on the
implementation of digital and sustainable design. The successful implementation of these directions
for enhancing the sustainability and competitiveness of Moldova’s Light Industry is anticipated to
strengthen the position of the employers’ association of the light industry, APIUS, and the
ZIPHOUSE hub, thereby protecting the light industry.

Key words: sustainability, competitiveness, innovation, investment, automation, efficiency, digital
design, quality standards.

JEL code: O3, 032, L6.

INTRODUCTION
Although in recent years the automotive and IT service sectors in the Republic of Moldova
have been developing at a fairly rapid pace, the Light Industry(which includes textile production,
garment manufacturing, and the production of leather goods and footwear) remains a key sector of
the national economy, positioning itself as a predominantly export-oriented industry, generating
significant exports mainly to the EU market [1]. In 2023, exports from the light industry, valued at
approximately USD 399 million, accounted for about 10% of the country's total exports (Table 1),
placing the sector among the top ten exporters and continuing to play an important role in the
country’s balance of payments.
Table 1: Trend of the share of Light Industry exports by country groups, %

Share of exports by country groups 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Share of EU countries including the United Kingdom | 819 83,9 81,0
Share of EU countries excluding the United Kingdom 68,9 72,0 78,2
Share of CIS countries 11,1 6,9 7,3 7,4 55 54
Shere in other countries 7,0 9,2 11,7 27,3 22,5 16,4

Source: Calculated by the authors based on data from the statistical yearbook [2].

During the COVID-19 pandemic, the export volume of the Light Industry decreased from
USD 379.23 million to USD 338.98 million, but the industry maintained almost the same share of the
country's total exports. Over the next two years, export volumes increased, but the export share
declined to around 10%, due to the fact that the Light Industry experienced a slower export growth
rate in 2022 compared to the overall export growth rate of the country, which was influenced by the
re-export of petroleum products to Ukraine.

The primary destination for Moldova’s Light Industry exports is the European Union,
including countries such as Italy, Germany, Romania, Poland, and others. The share of Moldova’s
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Light Industry exports to the European Union is quite significant and continues to grow. Post-
pandemic, the share of exports to the EU increased from 68.9% in 2021 to 78.2% in 2023, an increase
of over 9 percentage points (figure 1).

Year 2021 Year 2023
54
o oma o 164

78,2 ’

7,4

Share of EU countries ,% Share of EU countries , %
= Share of CIS countries,% = Share of CIS countries, %
= Shere in other countries, % = Shere in other countries, %

Figure 1. Trends of the structure of Light Industry exports by country group
Source: Calculated by the authors based on data from the statistical yearbook [3].

The Light Industry continues to develop. The growth of the sector is evidenced by the
increasing number of enterprises (figure 2).
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Figure 2. The number of enterprises in the Light Industry of the Republic of Moldova
Source: Calculated by the authors based on data from the statistical yearbook [4].

During the last six years, the number of enterprises increased from 651 to 730 units, or by
more than 12%. Even during the pandemic, the number of businesses grew compared to 2018. The
manufacture of clothing is the largest of these three sectors in terms of the number of companies,
employment, and turnover.

The Light Industry has a significant social impact by employing over 19,240 workers at the
end of 2023, which constitutes approximately 3.6% of the total number of employees in the entire
economy.

Despite the fact that the Light Industry is one of the country’s most resilient sectors to
economic changes, having demonstrated an increase in competitiveness over the decades, it faces
certain challenges, the main ones being:

1. The shortage of staff. The total employment of 19240 persons, mostly engaged in apparel

manufacturing (around of 70%) has decreased during the past five years by 26%.
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2. The small margin of profitability. Less than 50 % of all companies in Light Industry had
a positive net result, but the margin is still quite small. The small margin of profitability
does not allow the companies to make the necessary investments to introduce innovations,
automation, and digitization. Even the borrow sources (bank loans) are not attractive for
financing investments due to high interest rates compared with small profitability margin.

3. Insufficient implementation of innovations, automation and digitization. The industry as a
whole suffers from chronic underinvestment. The industry suffers from chronic
underinvestment. Investment levels are moderate, with apparel companies investing only
3.6% and textiles, leather goods, and footwear companies investing around 1% of their
turnover in 2022

The industry is also influenced by certain major changes taking place in the ecosystem.

Change is coming from at least 3 different angles:

Geo-

politics

Figure 3. The angles of ecosystem changes
Source: [5].

1. Legislation — the industry is moving from an unregulated sector to become a very regulated
sector; companies will need to adapt to this new environment, which will have consequences
across the entire value chain;

2. Market demand - consumers are increasingly conscious about the environmental impact of a
textile product, and want to be better informed about the origin or whether products comply
with social standards;

3. Geo-political trends - acceleration of Moldova’s accession process to the EU, which will
impose a formidable challenge on the country to adopt the EU “acquis Communautaire”, but
at the same time offer opportunities to Moldova’s industry for better access to the most
important integrated market of 450 million consumers.

Each of these trends will have a dramatic impact on Light Industry companies in Moldova.
For those who think innovatively at every stage of their business, these changes will provide
opportunities to grow their business and position themselves very well inside and outside Moldova;
for others, change will be difficult and painful, with many issues to contend with. To take advantage
of opportunities, the industry needs to transition to sustainable development while remaining
competitive. To this end, a Sustainability Roadmap for Moldova’s Light Industry has been developed,
which envisions long-term growth of the textile sector to benefit all employees and companies.

1. METHODOLOGY OF THE STUDY

The development of the Sustainability Roadmap for Moldova's Light Industry was based on
the Sustainability Diagnostic in the Moldova Light Industry

The analysis of the current situation in the Republic of Moldova in terms of sustainability in
the Light Industry was based on the interviews and discussions with various relevant stakeholders in
September, 2023. Interviews and Discussions were conducted both in-person and online with 22
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companies. The questionnaire for interviews and discussions contains 23 questions that refer to the
main pillars of sustainability: economic, social and environmental.

The main purpose of the interviews was to identify, to obtain a comprehensive perspective on
sustainability practices within the industry, including the economic growth trends of the companies
in the Light Industry of the Republic of Moldova, the situation regarding the working conditions and
the level of social responsibility of the companies, as well as the attitude towards the environment,
especially regarding the types of waste that is formed, the quantity of waste, the method of recycling,
but also the problems faced by the companies in terms of ensuring sustainability.

2. ASSESSMENT OF SUSTAINABILITY OF MOLDOVAN LIGHT
INDUSTRYSECTOR

During the visits it was possible to identify and analyze different environmental and social
challenges:

+ Defining sustainability for Moldovan textile sector.
» People and Labour Force.

+ Certification and supply chain requirements.

» Resources and waste.

+ Climate change and energy and others

Defining sustainability for Moldovan textile sector.

Interviews with numerous directors of clothing factories in Moldova consistently reveal a
strong association between sustainability and quality, highlighting it as a paramount requirement.
This association appears as a result of the fact that currently, there is no universally accepted
definition of sustainability within the textile sector. However, various international organizations,
such as ISO, Textile Exchange, and other private standards, have developed approaches based on
several key pillars: full traceability from fiber to garment, control of environmental and social aspects
throughout the supply chain, raw material composition, chemical performance, and other related
factors. [5]:

On average, Moldovan companies recognize the importance of sustainable development.
However, despite numerous efforts, its practical implementation in manufacturing remains limited.
The European Union developed the Strategy for Sustainable and Circular Textiles which is well-
defined, but its successful execution depends on developing tools to assess the level of sustainable
development and evaluating the success of implementation within a real business environment.

To ensure a sustainable product, the following aspects of sustainability are essential [5]:

- Full traceability: From raw materials to the end consumer, providing information on
social and environmental attributes.

- Control of environmental and social risks: Across the entire garment supply chain
(including raw material sourcing, spinning, weaving, dyeing and finishing, stamping,
and final garment production), with a focus on environmental aspects in wet processes.

- Use of preferred raw materials: Such as those with the best Life Cycle Assessment
(LCA) performance, including recycled products, organic materials, renewable
resources, or those with low environmental impact.

- Chemical performance: Ensuring the use of non-hazardous chemicals in the product.

- Additional considerations: Including mixed fiber compositions for recyclability,
prevention of unintentional microplastics release, and providing information on
product use and care

For Light Industry companies from Moldova, these aspects are practically new and will
require a significant effort for implementation.

People and Labour Force.

It is important to address personnel and labor insurance within the textile value chain,
particularly in garment manufacturing, which is the most labor-intensive step. There is a global trend
towards automating and mechanizing as many processes as possible to enhance competitiveness. In
Moldavian apparel, examples include adopting advanced technologies for pattern preparation and
cutting, or other operations that could be performed through robotization
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It is also worth exploring the potential for companies to collaborate with development
departments involved in tailoring and prototyping, and the benefits such collaboration could bring to
textile companies. Close cooperation between textile companies in Moldova and software developers
for pattern making could result in a competitive advantage

It is necessary to mention what concerns the personnel and labor insurance in all the textile
value chains garment manufacturing is the step with more intense labor force. There is a world trend
to try to automatize and mechanized as many processes as possible instead of use labor force to
increase the competitiveness. Some examples in Moldavian apparel could be getting better
technologies for patterns preparation and cutting or other operations that could be done by
robotization.

A key aspect for workers, specialist and technicians is training in sustainability to increase
knowledge of sustainability in the textile sector, eco-design and other aspects based on quality and
efficiency to double the impact through competitiveness and increase environmental and social
performance.

Certification and supply chain requirements.

The implementation of certifications involves maintaining certain rules and procedures to
minimize certain risks, ensure high quality news and customer loyalty. In Moldova's Light Industry
enterprises, it is common to implement integrated management systems based on the use of the
requirements of three standards: 1SO 14,000 (Environmental Management), ISO 9001 (Quality and
Customer Management), I1ISO 45,000 (Safety and Health). All these certifications ensure that
companies have procedures and protocols for many aspects.

Simultaneously with the implementation of the Integrated Management System, some
companies successfully passed social audits requested by international clients. Several companies
have passed SMETA (Sedex Members Ethical Trade Audit) social audits, which incorporate
responsible business practices, as well as BSCI (Business Social Compliance Initiative) audits, both
of which are recognized by the industry and European clients.

In the same time in Moldovan companies, it is not common to use certification for products
with sustainable attributes to ensure the origin of raw materials, traceability, or social and
environmental attributes.

Moldovan companies do not hold international sustainability certifications such as: Textile
exchange standards (GRS, OCS, RCS, RDS), GOTS, Bluesign, BCI cotton, etc. At EU level, the eco-
label will increase sustainability requirements. These will need to be implemented

Resources and waste.

Moldavian Textile sector supply their raw materials from other markets mainly Turkey, Asia
and Italy commonly they are not asking to encourage their suppliers to supply sustainable raw
materials as: recycled, organic, or others raw materials.

It is clear from the interviews that many small businesses buy materials that are available in
stock from previous seasons. These materials are readily available and also cheaper than the current
season's materials.

We find this approach very appropriate, as it shows the extreme flexibility and resourcefulness
of textile business managers in Moldova.

In the Light Industry the value chain generates a fairly wide range of waste. Among them, two
categories of waste can be listed: Post-industrial or pre-consumer waste and Post-consumer waste.

Waste management in Moldova Light Industry is still somewhat lax. Firstly, due to a lack of
regulation, and secondly, due to a lack of companies involved in the collection and recycling of textile
waste. It should be pointed out here that many EU companies in other EU countries are still facing
this challenge.

Climate change and energy

The visit to enterprises showed that in the enterprises of the Light Industryof Moldova, they
make a lot of efforts to be efficient and reduce their carbon footprint. One of the best techniques
available to reduce your carbon footprint is installing solar panels and increasing efficiency which
helps increase competitiveness
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3. DEFINING SUSTAINABILITY FOR THE MOLDOVAN LIGHT INDUSTRY

The factors driving changes in the ecosystem were viewed as opportunities to formulate
recommendations for the sustainable development of the industry. The following recommendations
for the sustainable development of Moldova’s Light Industry are based on these three areas of the
ecosystem:

1. Development a textile waste strategy, covering both industrial and post-consumer waste

Given the significant environmental impact of the textile industrial ecosystem and its mixed
trends over time, the European Commission has developed an EU Strategy for Sustainable and
Circular Textiles [6]. This strategy aligns with the European Green Deal’s ambition to achieve
sustainable growth that is climate-neutral, energy- and resource-efficient, and respectful of nature, all
within a clean and circular economy framework. In light of this, it is recommended that Moldova’s
Light Industry develop a comprehensive textile waste strategy covering both industrial and post-
consumer waste. This includes

- detailed mapping of waste streams in Moldova

- setting up collection and sorting capacity,

- establish an EPR scheme and PRO agency to manage the scheme
- create a recycling hub in Moldova

For waste strategy development it is recommended to establish a structured dialogue between
Ministry of Environment and the Light Industry, to ensure a smooth preparation and introduction of
the EU Textile Strategy legislation (Eco Design, Due Diligence, Waste Framework.

Considering the market demands and the increasing consumer concerns regarding the
environmental impact of textile products, as well as their desire for better information about product
origins and compliance with social standards, it is recommended to continue the implementation of
the SMART program based on the following pillars:

2. Increasing the reputation of Moldovan Light Industry companies as a reliable partner in

production based on ensuring sustainability due to certifications.

In order to maintain existing customers and attract new one, companies must have certificates
of Integrated Management Systems, Social Audits, as well as certificates for textiles, clothing and
others. For this it is important to be established in Moldova a certification body, allowing Moldova
companies to obtain necessary certification and quality controls.

3. Consolidation of product improvement by increasing design skills within private label

companies to penetrate the foreign market.

For Moldova, it is crucial to increase the share of companies that produce and sell under their
own brand. Design support programs, such as the Flying Designers program, play a critical role in
transitioning Moldova’s fashion industry to value-added production schemes and own-label
manufacturing. These initiatives contribute significantly to enhancing the competitiveness and
sustainability of these enterprises.

4. Faster development and implementation of online sales

Special attention must be given to the digitalization of sales by developing and accelerating
the use of online sales channels. Supporting and developing sales under own brands is crucial, as it
ensures the highest added value. The main objective is that within the next 3-4 years, companies
receiving design support will be able to effectively utilize various online platforms for sales, thereby
penetrating foreign markets.

5. Investment in innovation, automation and digitalization

Technological innovations are the key factors for the sustainable development of the
enterprise. Implementing innovation, automation and digitalization of production processes and
supply chains is vital for value increase, long-term competitiveness. Automation is a key driver of
growth in the Moldovan Light Industry and are the key factors for increasing productivity, flexibility,
quality, cost reduction and sustainability. The main areas of innovation in the textile industry can
relate to the use of new sustainable materials for their existing brands.

Light Industry companies have been assisted in increasing their competitiveness through the
implementation of the SMART Program (Streamline Manufacturing, Accountability, Resource
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Efficiency, and Transparency). This program was conceptualized within the Moldova
Competitiveness Project, funded by USAID, Sweden, and the UK. The main intervention areas of the
SMART program include Production Optimization, Technology Improvement and Automation,
Increasing Efficiency, Social Compliance, and Transparency. These areas are interconnected and
synergistic, working together to produce the desired results. It is recommended to extend the
implementation of the SMART program, as it, along with investments in innovations, will
significantly contribute to both ensuring a high level of competitiveness and the sustainable
development of the industry.

In general, it is important to keep the technology/production level as high as possible,
otherwise companies will quickly fall behind the technological challenge.

The recommendation is to keep the annual investment level at 10%, either in knowledge,
production and/or products and services.

CONCLUSIONS

Light Industry, which includes sectors like textiles, clothing, and footwear, plays a significant
role in Moldova’s economy. It provides employment opportunities and contributes to exports.
Currently there is a steady growth in the number of Light Industry enterprises, which indicates the
attractive Currently, there is a steady increase in the number of enterprises in the light industry, which
indicates the attractiveness of this sector for new market participants. In order to remain competitive
in the future, it is necessary for this industry to promote sustainability, which includes three pillars:
The Environmental Pillar, The Social Pillar and The Economic Pillar.

The analysis of the sustainability levels of enterprises in Moldova’s Light Industry, based on
three key pillars of sustainability, revealed that despite certain successes, there is still significant work
to be done in this field.

The textile and apparel industry is undergoing significant changes. Companies must adapt to
a new regulatory environment and respond to evolving consumer demands. While managing change
can be challenging, it also presents opportunities for those who prepare effectively. Moldovan
companies need to ready themselves for a new era in the light industry, emerging from these changes
stronger than before.

To be successful, the following are required:

- Access to information: To understand new regulations and rules.

- Access to the latest technologies: To remain competitive and ready to utilize
advancements.

- Access to financial resources: Necessary for investments in sustainable production and
waste management.

- Access to skilled personnel: Ensuring the workforce has the right skills, particularly
in digitalization and sustainability.

- Access to markets: Enhancing the promotion of ‘Made in Moldova’ products and
establishing closer links with European consumers.

- Access to partners: Collaborating within the industry and with related stakeholders
(e.g., in waste management, chemical, or construction industries).

The Sustainability Roadmap for Moldova’s Light Industry, developed at the request of the
light industry association APIUS, includes a series of recommendations and a medium-term action
plan. The successful implementation of this plan is crucial for the sustainable development of
companies in Moldova’s Light Industry and their ability to remain competitive.
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ECONOMIC AND SOCIAL FEATURES OF CONSTRUCTION IN
COMPLEX ENGINEERING AND GEOLOGICAL CONDITIONS

IKOHOMUWYECKHUE U COUUAJIBHBIE OCOBEHHOCTH
CTPOUTEJIBCTBA B CJIOXKHBIX UTH’ KEHEPHO-TEOJIOTUYECKHUX
YCJIOBHUAX

Alina POLCANOVA!, Vladimir POLCANOV?
L2Technical University of Moldova, 168 Stefan cel Mare and Sfant Boulevard, Chisinau, Moldova

Abstract. The article examines the peculiarities of construction on the territory of Moldova in
conditions of possible development of dangerous geological processes. The impact of complex
engineering and geological conditions on the design, construction, and operation of buildings and
structures, as well as on the overall cost of investment projects, is particularly emphasized. This
material highlights the importance of considering the characteristics of construction and subsequent
operation in landslide-prone areas and regions with subsidence soils. The necessity of developing
protective measure projects prior to the main construction stage, based on a carefully crafted master
plan for territorial development, has been demonstrated. The research results enable improvements
in construction quality, ensure the reliability and safety of buildings and structures, and justify project
costs by accounting for anti-deformation measures.

Key words: green building, landslides, subsidence, flooding, sarmatian clays, anti-deformation
measures.

JEL code: L74, 022, R11

Pe3iome. B cTatbe uccieayrorcss 0COOEHHOCTH CTPOUTENBCTBA HA TEPPUTOPUU MOJIIOBBI B YCIIOBUSIX
BO3MOYKHOT'O Pa3BUTHUS ONACHBIX I€OJOrMYECKHX MporeccoB. Oco00 OTMEUYEHO BIIMSHUE CIOXKHBIX
MHXEHEPHO-TEOJIOTUYECKIX YCIOBUH Ha CHEeUU(UKY TNPOEKTUPOBAHUS, CTPOUTENIBCTBA U
JKCIUTyaTaluu 3[JaHUN U COOPYXKEHUH, a TaKXKE Ha CTOMMOCTb MHBECTULIMOHHO-CTPOUTEIBHOTO
npoekTa. M3moxeHHblil MaTepruai akeHTUPYEeT BHUMaHUE Ha HEOOXOJUMOCTh yueTa 0COOEHHOCTEH
BO3BEICHUS M JaJbHEUIIEH SKCIUTyaTallud OOBEKTOB Ha OIOJI3HEBBIX CKIOHAX U TEPPUTOPUSX,
CIIO)KEHHBIX MPOCaJOYHBIMU TpyHTaMu. [loguepkHyTa 1e1ecoo0pa3sHOCTh pa3padOTKU MPOEKTOB
3aIUTHBIX MEPOIPHUATUN [0 Hayaja CTaJud OCHOBHOI'O CTPOMTEILCTBA HAa OCHOBE TILATEIBLHO
pa3paboOTaHHOTO TE€HEPAIbHOIO IUIaHAa 3acTpodiku TeppuTopuu. [lomydyeHHble pe3ynbTaThl
UCCIIE/IOBAaHMSI TO3BOJISIIOT TOBBICHTH KAuyeCTBO CTPOUTENILCTBA, OOECIEUUTh HAJEKHOCTh H
0€30IaCHOCTh 3[JaHMH M COOpPY>KE€HHUH, 00OCHOBATH CTOMMOCTb IPOEKTa C yYETOM 3aTpaT Ha
POTUBOEPOPMALIMOHHBIE MEPOTIPUATHSL.

KiroueBble ciioBa: 3enenoe cmpoumenbcmeo, ONOA3HU, NPOCaoKd, NOOMONIeHUe, CapMamcKue
2NIUHBL, NPOMUBOOEDOPMAYUOHHBLE MEPONPUATNUSL.

ITocTanoBKa 3a1a4 HCC/IeTOBAHUS

CoBpeMeHHBIE YCIIOBHS OMPEACISIOT YETKYI0 OPUEHTAIMIO MHBECTOPOB HA YKOJOTHYECKHE
MPOEKTHI, NOMyJsipu3upylomue 3ab0Ty 00 oOkpyxaromiei cpene. Pa3Buthe HMHHOBAIMOHHBIX
TEXHOJIOTUI CIOCOOCTBOBAJIO TOSBICHUIO HOBOTO, ‘3€JICHOTO” HANpPABICHUS B CTPOUTEILCTBE.
OTMeTuM, 4YTO 3€jJeHOE¢ CTpouTenbcTBO (aHri. green buildings) wampaBieHO He TONBKO Ha
ONTUMU3AIMIO TOTPEOJICHUST DHEPreTUYECKUX U MaTEpHUaJbHBIX PECypCOB M COKpAIICHHE

197



CONFERENCE PROCEEDINGS ,,COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT ”, 7-8.11.2024
______________________________________________________________________________________________________________________________________________________________________________|

MpOU3BOJACTBA OTX0J0B. OmHON U3 0a30BBIX XapaKTEPUCTHUK SKOJIOTUYECKOTO CTPOUTEIHCTBA
SBJIAETCS KOMILJIEKCHOE OOOCHOBAHHOE IUIAHUPOBAHME HA MPOTSHKEHUM BCETO KHU3HEHHOTO IUKJIa
MHBECTULIMOHHOTO TPOEKTa — OT TEHEpaJbHOIr0 IUTAaHA U BBHIOOpPA MECTa CTPOUTENHCTBA [0
MIPOEKTUPOBAHMSI, CTPOUTENBCTBA, IKCIUTyaTal[lH, OOCIY>KHMBaHUS, PEKOHCTPYKLUHMU W/WIM CHOCA
00BEKTA C YIETOM BO3ACHCTBHSI HA JIIOJCH U OKPYKAIOMIYIO CPEy.

[IprOpUTETHBIM YCIOBHEM IPU MPOSKTUPOBAHMM IPOJIOJDKAET OCTaBaThCs OOecredeHue
KOM(OPTHBIX YCIOBHH MPOXKUBAHUS JIOJIEH, NOJITOBEYHOCTH M O€30MacHOCTH OOBEKTOB MpHU
MHHAMH3AIIAH 3aTPaT Ha CTPOUTEIHCTBO [1].

K coxanenuto, o0ecneunTs ONTUMAJIBHOCTb I'PAaJOCTPOUTEIBHOIO IPOEKTUPOBAHUS H
COKpaTUTh BJIMSIHUE 3aCTPOMKHM Ha OKPYXarollyto cpeny B MonnoBe ynaercsa He Beerna. [lpu stom
UMEHHO (aKTOp aHTPOIOTEHHOTO BO3ACHUCTBHS CTAHOBUTCS pPEINAIONIMM MPU  OCBOCHHHU
ONOJI3HEOINACHBIX CKJIOHOB, TEPPUTOPUM C PACHPOCTPAHEHUEM IIPOCATOYHBIX TPYHTOB H
MOJICTUJIAIOIIMMHU UX CAPMATCKUMU TJIMHAMMU.

DT0 03HAYaEeT, YTO AOIMOIHUTEIBHBIM (PAKTOPOM POCTa CEOECTOMMOCTH KBaJpaTHOTO METpa
KWION  3aCTpOMKHM  CTaHyT  3aTparhl, CBS3aHHbIE C  HEOOXOAMMOCTBbIO  IPOBEACHUS
[IPOTUBOOIIOI3HEBBIX, MPOTUBONPOCATOUYHBIX U APYrMX MEpPONPHUSITHH, HANpaBICHHBIX Ha
MIPEIOTBPALLEHUE PAa3BUTUS ONACHBIX reosioruueckux mnpoueccoB (manee — OI'TI). YmMenbieHue
CTOMMOCTHU TaKUX MEPONPHUITHI CTAHET BO3MOXKHBIM IpPU MPABUIBHOM BBISBICHUM NPUYUH U
J0CTOBEpHOCTH IIporuo3a pazsutus OI'Tl, a Takke mpu onTuManbHOM BbIOOPE KOMIUIEKCA 3alIUTHBIX
MEPONPHUITHI U TEXHOJIOTUN UX U3TOTOBJICHUS.

C ydeTroM TOro, YTO MOBBIMICHUE APPEKTUBHOCTH CTPOUTEIHLHOW OTPACIU TPATUIIMOHHO
OKa3bIBaeT CYIIECTBEHHOE BIIMAHHUE HA POCT HAIMOHATBHOW SKOHOMHKH B IIEJIOM, HEOOXOIUMOCTh
HACTOSIIMX UCCIIEI0OBAaHNUI HE BBI3BIBAET COMHEHHUI.

B kadyecTBe OCHOBHBIX 3aj[ay MCCIEIOBaHUS ObUIN OIIPEJIeNIEHBI CIEAYIOLIHE:

1. WM3yuuTh COBpeMEHHbIE TEHJEHIMM CTPOUTEIHCTBA HA OIIOJI3HEONACHBIX TEPPUTOPUSX

Pecny6nnku Moniosa;

2. BrIBUTH 0COOCHHOCTH CTPOMTENHCTBA HA TEPPUTOPHSIX PACIPOCTPAHEHHS IMPOCATOYHBIX

TPYHTOB;

3. IIpoanamm3upoBaTh BO3MOXKHOCTH CHI)KEHUS MPOYHOCTH TPYHTOB B OCHOBAHWH 3JJaHUU H

COOPYKEHMI B pe3ysbTaTe JJIUTENBHOIO 3aMadlBaHUS;

4. PexomeH/I0BaTh KOMIUIEKC MEPOINPUATHI, HEOOXOIMMBIX AJIs 3alIUThl OT BO3MOXKHOI'O
passutus OI'TI.

Pe3yabTaTsl nccjiefoBaHui

Hacrosmue uccnenoBanus NpOBOAMINCH B paMKax Hay4HO-HCCIIEN0BATENbCKOTO MPOEKTa
Modele, sisteme si tehnologii pentru eficientizarea energetica, decarbonizarea si digitalizarea
proceselor din energetica, industrie, constructii si transport, peanusyemoro B TYM (2024-2027).

B nmnpennaraeMoil K paccMOTpPEHHMIO CTaTbe, IOJATOTOBJIEHHON Ha OCHOBE aHalN3a
JUTEPaTypHBIX UCTOYHUKOB U OMbITA MPAKTUUYECKON JESITEbHOCTH aBTOPOB, 0OpAIIeHO BHUMaHHE
Ha (aKTOpbI, XapaKTEPU3YIOIIHE CI0XXKHbIE WHKEHEPHO-TeOJI0rnyeckre ycioBus MOJIOBE U UX
BJIUSHUE Ha SKOHOMHMYECKYI0 U COlMalbHYyI0 curyanuio. Ocoboe BHHMMaHHE OOpalleHo Ha
crnietn(UKy BIUSHUS OMOI3HEBBIX U MPOCAJOYHBIX IPOIIECCOB.

1). Onos3HeBbIE MPOLECCHI

Onoi3HM SBISAIOTCS OCHOBHON MHXEHEPHO-TEOJOTHUECKON Mpo0IeMoil pu CTPOUTENBCTBE
B MongoBe. CornmacHo wuccnegoBanusiMm C.C. OpioBa, CTOMMOCTh TOBPEKICHUH OOBEKTOB
CTPOUTENBCTBA U HMH(PACTPYKTyphl OT OION3HEH B pecnyOnuKe mpeBblmiaeT ymepd oT
3eMIIeTpsiceHuit [2].

Kak crnemyer u3 KapThl NOPaKEHHOCTH TeppuTopud MomnoBsl onomsHsaMH (puc.l),
CTPOMUTENBCTBO 3[IaHUI U COOPY>KEHUU Ha TEPPUTOPUHU KPYMHBIX TopoaoB Kummury, XbIHUEHITH,
Kampaib, YHreHb, banib ocnoxHIeTCs BO3SMOKHOCTBIO Pa3BUTHS OIOJI3HEBBIX MporieccoB [3].

ITo pmanubiM uccinenoBanuii A.T. JleBagnioka, C.C. Opnosa, B.H. Ilonkanoa, T.A.
TumodeeBoit yCTaHOBJIEHO, YTO CKJIOHBI, CIIO’KEHHBIE IECYaHO-TJIMHUCTOM TOJIIECH U OMOJI3HEBBIMU
HAKOTUICHHUSIMHU YK€ TIPH KPYTHU3HE 5-8 rparycoB ciieyeT OTHOCHTD K OIMOJI3HEOMacHbIM [4].
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AFECTAREA TERITORIULUI DE
ALUNECARI DE TEREN

FRECVENTA ALUNECARILOR
DE TEREN

(numérul alunecarilor pe 100 km®)
sub 1
1-10
10-30
30-50

peste 50

Pucynok 1. Pacnpocrpanenue onoJji3Heii Ha Tepputopuu Mos110BbI
HUcemounux: [3]

I[Ipu cTpouTenbcTBE Ha  OMOJIBHEOMACHBIX CKJIOHAX CJEAyeT yYHUTHIBaTh, YTO
MPEeIOTBPAIICHUE OTOJ3HS SBISETCS OoJiee palMOHATBHBIM U (PMHAHCOBO 11€71eCO00pa3HbIM, YeM
0opr0a ¢ ero MocienNCTBUAMU. B CBS3M ¢ 3TUM, Ha MEPBHIN TUTAH BBIBUTACTCS 3a71a4a OOHEKTHBHOTO
MIPOTHO3MPOBAHUS OIOJI3HEBOTO MpoIiecca.

Pemienne »TOM 3amayM MO3BOJUT OOECTEUYMTH BHIOOpP Hambosee O€30macHOTO MecTa
pa3MenieHns OO0BEKTa CTPOUTEIhCTBA M, B ClIy4ae HEOOXOJWMOCTH, HAa3HAUYUTh KOMILIEKC
HEOOXOIMMBIX MTPOTHBOOIIOI3HEBBIX MeporpusiTuii (nanee — [IOM).

Bo3HHKHOBEHHE HOBBIX OIIOJI3HEBBIX YYaCTKOB Ha 3acTpaMBaeMoOil TEppUTOpUU OyneT
3aBHCETh OT TOT0, HACKOJBKO MPABHJILHO ObLT H3yUeH MEXaHHU3M Pa3BUTHUS OMOJI3HEBOTO Mpoliecca,
H Ha3HaueH komiuiekc I[TOM.

[TprumHb! 00pa30BaHMs OTMOI3HEW MOXKHO OOBETUHHUTD B 3 TPYIIITHI:

1. U3meHenue KOH(DUTYpAIMH CKIIOHA;
2. JluHaMuKa COCTOSIHUSI i CBOMCTB TIOPOJI, CIIararoIInuX CKIIOH;
3. VI3MeHeHMe HAarpy30K Ha CKJIOH.
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Yaiie Bcero ornosi3HEBOM MPOLECC IPOUCXOAUT BCIEACTBUE COUETAHUS HECKOJIBKUX IPUYMH.

Jns yenemHo peanusanuu npoekra [IOM HeoOxoauMa pa3paboTKa BOIPOCOB, CBSI3aHHBIX
C HaJIe)KHOM OLIEHKOW CTENEHH YCTOWYMBOCTH CKIOHOB W BbIOOpOM HamOosee 3(h(eKTUBHBIX 1ist
KOHKPETHOTO CiIy4asi CpEACTB 3alllUTHI.

[IpakTuka mnokasplBaeT, YTO NPUMEHUTENIBHO K OIOJ3HAM Ha Teppuropun MosjioBbel B
koMIuiekc [IOM nomxHbI OBITH BKIIFOUEHBI BOAO3AIIUTHRIE MEPOIIPHUATHS U JIETKHE YACPKUBAIOIIHE
IIO/ITIOPHBIE COOPYKEHUS.

O0ecnieyeHre yCTOMYMBOCTU 3JaHUN W COOPY)KCHHH, BO3BOJMMBIX Ha OIOJ3HEOIACHON
TEPPUTOPUH, TPECIEAYeT IENb MOBBIIICHUSI OE30MaCHOCTH M HaJISKHOCTU HX JKCIUTyaranuu. B
OTJENbHBIX CIYYasX 3TO JOCTUTAETCS CIAEAYIOUINX MEPOPHUSITHIA:

— TIOJHOE yJaJjieHHe HEyCTONYMBBIX MacC IPYHTA;

— TpUMEHEHHuE TITy00KO Pacrho0KEHHBIX (PyH/IaMEHTOB;

—  apMHUPOBAHME F€OCUHTETHUECKUMU CETKAMU;

— BHECEHHE YCHJICHHBIX Kelle300€TOHHBIX TOSICOB B KapKac 37aHMUs;
—  YCTpOHCTBO e(hOpMallMOHHBIX IIBOB U JIp.

C yd4eTroMm TOro, YTO ATH MEPOIPHUATHS TPEOYIOT AOIMOJIHUTENBHBIX 3aTpaT U yBEIUYCHHS
CPOKOB CTPOWTENBCTBA O0BEKTA, K UX Pa3pabOTKe CIEAYeT OTHOCHTHCS KaK K PEUICHHUI0 Ba)KHOW
COLIMAJIbHO-9KOHOMUYECKOM 3a/1auu, perraeMoi Ha CTauu MPEANPOSKTHBIX UCCIEA0BaHUN.

2). [IpocaouHbie MPOLECCHI U SIBJIEHUS

[TpocagoyHble TPYHTHI MIUPOKO PACIPOCTPAHEHBI HA TEPPUTOPUU MHOTUX CTPaH, B TOM YHCIIE
Ha yyacTtkax MoaoBsl (puc. 2).

5...10 cm

:l — Hgno5M; Sy=0 D — Hy 10 20 m; Sy

| I — Hyn010M; Sy=0...5cm - — Hy 10 20 M; Sy = 10...50 cM
D — JleccoBbIE TOPOABI OTCYTCTBYIOT

PucyHnok 2. Cxema pacnpocTpaHeHHsI IPOCATOYHBIX TPYHTOB Ha TeppuTopun MoJ10BbI
Hcemounux: [6]

Crparerusi CTpOMTENILCTBA HA TAKMX IPYHTaX M3JI0KEHA B pabOTaX HECKOJBKHX ITOKOJICHHN
YUEHBIX, HCCIIEIOBATEINICH, HHKEHEPOB-CTpouTeneH [5-7].

C y4eToM Han4usl CIIeHAIBHO JINTepaTyphl H COOIOACHHS HOPMATHBHBIX JIOKYMEHTOB 10
MOJI'OTOBKE OCHOBAHMH, CIIOKCHHBIX TIPOCAJIOYHBIMH TPYHTaMH, CTPOHMTEIBCTBO B LEJIOM
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OCYILIECTBISICTCA YCIEIHO. TeM He MeHee, CTOUT OTMETHTb M P CiIy4aeB aedopManuii 31aHui 1
coopyskeHwii [8].

Kak mnokasamu wuccnenosanus E.B. IllexkounxuHO#, KOrma IpoCajo4yHble TIPYHTHI
MOJICTUJIAIOTCS CKaJIbHBIMU WM 00JIOMOYHBIMU MOPOAAMH, 00JIaJaIOIIMMH BEICOKMMH 3HAYEHUSIMU
K03 unreHTa GuIbTpaum, 1epopMalry CIIyIatOTCs PEIKO U IOCTUTAIOT BETMYNH, COMOCTaBUMBIX
C TPOrHO3HBbIMH 3HaYeHUSAMH [7]. OOBSICHACTCA 3TO TEM, YTO MOATOIUICHHS 3HAYMTEILHON YacTH
TEPPUTOPUU IIPU 3aMAYNMBAHUU HE POUCXOIUT.

[Ipu HanmuuuM oA MPOCaTOYHON TOJIIIEH BOJOYIIOPA B pe3yJIbTaTe aBapUITHOTO 3aMaulBaHUs
IIPOUCXOJUT MOJTOIJIEHUE 3acTpauBaeMoM TeppuTopuu. B cimyuae, xoria BOAOYHOpHBIA CIOH
3ajeraeT He TOPU3OHTAJIbHO, CUTYalUsl YXYAIIACTCS U3-32 UHTCHCUBHON (UIIBTPALlUU MOJ3EMHBIX
BoA. Kak ciencrBue, TONOIHUTENBLHO Pa3BUBAETCS MOCIIENPOCATOUHOE YIUIOTHEHUE, a CyMMapHbIe
nedopmaiuu (0caaku U MPOCaKy) MPEBHIIIAIOT IPOTHO3HbIE 3HAYCHHUSI.

Takum o00pa3oMm, TpU TPOSKTHPOBAHWM U CTPOHUTEIBCTBE 3JaHUM M COOPYKEHHIA,
pa3MEIIEHHbIX Ha MPOCAJOYHBIX TPYHTAX, B CMETHYK) CTOMMOCTh CJEIyeT BKJIIOYaTh
JOTOJTHUTEIIBHBIE PACXO/IBI HA yCTPOHCTBA MPOTUBOIPOCATOYHBIX MEPOIIpUATHI. X BBIOOD 3aBUCHUT
OT MOIIHOCTH ITPOCAIOYHON TOJIIIH, XapaKTEPUCTUK MPOCAAOYHOCTH, HAIUYHUS BOJIOYIOPHOTO CIOS
U IpyTuX (aKkTOpOB.

[IpakThka moOKa3bpiBaeT, 4TO HauOoubmuil 3(G(EKT AOCTUTraeTcs MNpU KOMILIEKCHOM
HCIOJIb30BAaHNUHU BOJIO3ALIUTHBIX U MEXAHUYECKUX MEPOIPUSATHUH.

[lonbITKM SKOHOMHUHU CpPEACTB Ha YCTPOWCTBO MPOTHUBONPOCATOYHBIX MEPOIPUATUN, Kak
[paBWIO, MPHUBOAAT K YJIOPOKAHUIO CTPOUTENBCTBA H3-3a HEOOXOIUMOCTH JIMKBUIAIMU
MIOCJIE/ICTBH, BBI3BAHHBIX IPOCAJ0YHBIMU SIBICHUSMH.

Tak, Hampumep, NPUMEHEHHE TOJIBKO BOJO3ALIMTHBIX MEPOIPUSITHA HE 00ECIeYrBacT B
JOJDKHOW CTETIEHU 3allUTy TPYHTOB OCHOBaHMS (PyHIaMEHTOB OT 3aMauMBaHUs. DTO 0OBACHSIETCS
TEM, 4TO B IPOCAJ0YHBIX TONIAX, HAXOJAIIMXCS B IMpenerax ropoJICKON 3aCTpONMKH, MTPOUCXOTUT
YBEJIIMUEHUE BIIAXHOCTU TPYHTOB, MOJHUMAETCA YPOBEHb MOJ3EMHBIX BOJ, MOSBIISIOTCS HOBBIE
TOPU30HTHI BEPXOBOIOK.

Yae Bcero 3To CBA3aHO ¢ U3MEHEHUEM T'MIPOTe0JOTHYECKOr0 PEKUMa MOA3EMHBIX BOJ 3a
CUET yTeueK BOJIbl U3 KOMMYHHUKALUd M HEOPraHM30BAaHHOrO cOpoca BOJbI C MPUMBIKAOLIEH K
3M@HUSIM U MPOMBILIUIEHHBIM OOBEKTaM TeppUTOpUH. JlaHHOE OOCTOSTENBCTBO CBS3BIBACTCS B
NEPBYI0 OYepesb, ¢ HAIMYUEM CApPMATCKUX IJIMH B OCHOBAHMU 3/IaHUN M COOPYKEHUH, OTKOCaxX
BBIEMOK, B TOJILIE ONOJI3HEONACHBIX CKJIOHOB. OUEBUIHO, YTO MOBBIIIEHUE YPOBHS MOA3EMHBIX BOJ
TaK)Xe CJIEyeT pacCMaTpUBaTh KaK OJHY U3 IPUYNH YBEIMYEHUS CTOUMOCTH CTPOUTEILCTBA.

Uccnenoanusmu yueHsix A.H. Monromiko, FO.M. Onsuckoro (Akagemus Hayk MonoBbl),
T.A. Tumodeenoit, B.H. Ilonkanoa (TYM), A.H. boromonoa, E.B. Illexounxunoii
(Bonrorpanckuif TEXHHYECKHl YHUBEPCUTET) W JAPYTrUX J0Ka3aHa BO3MOXKHOCTb CHI)KEHUS
MPOYHOCTH CAPMATCKUX TIIHMH IPH JUTUTEIBHOM 00BogHEeHUH [9-12].

BcenenctBue ymeHbleHHs] TPOYHOCTHBIX U J1e()OPMALIMOHHBIX XapaKTEPUCTUK, HEM30EKHO
OyAyT UMETh MECTO JOMOJHUTEIbHbIE Je(OPMALIUU OCHOBAHUHN U CAMHUX COOPYKEHHH.

OO0uue BHIBOABI

1. CoBpeMeHHbIE HWHBECTHIIMOHHO-CTPOUTENbHBIE MPOEKTHl IOJKHBI OBITH PEaTM30BaHBI C
coOnrofeHreM OAHOM U3 0a30BBIX 3aJa4 SKOJIOTMUYECKOIO CTPOUTENbCTBA: CHUIKEHHE
COBOKYITHOTO (32 BECh KU3HEHHBIH IUKII 00bEKTa) HEraTUBHOT'O BO3AEUCTBHSI CTPOUTEIHHOM
JEeSITEIbHOCTH Ha 3/10pOBbE U 0€3011aCHOCTD JIFOJIEH, OKPYKAIOUIYIO CPELy U CYIIECTBYIOLINE
3/1aHUsL, COOPY>KEHUS U UHPPACTPYKTYPY.

2. CTpouTeNnbCTBY Ha OIIOJ3HEONACHOW TEPPUTOPHH JIOJDKEH TIPEANIeCTBOBATh aHAHN3
pacrpoCTpaHeHHUsS U BO3MOXKHOTO Pa3BUTHS OMOI3HEH. DTO MO3BOJIMT MPEAOTBPATUTH (MK
3HAYUTENIbHO CHU3UTh) HEXeJlaTeJIbHbIE MOCIEACTBHS, CBA3aHHbIE C MOTEPEN YCTOMUYNBOCTH
CKJIOHOB.

3. Tlepen 3acTpOWKOW OIOI3HEONMACHON TEPPUTOPUH CIEAYET pa3paboTaTh MEPONPHUATHS TI0
NPEIyNPEXACHNIO U 3alUTE OT ONOJI3HEM.
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4. YCTpOCTBO  KOMIUIEKCOB  NPOTHUBOAC(HOPMAIIMOHHBIX WM  MPOTHBOOIOI3HEBHIX
MEPOIPUATUHA JOJDKHO OCYILECTBIIATHCS 10 Hadalga CTaAMM OCHOBHOIO CTPOMTEJIBCTBA Ha
OCHOBE TILATEIbHO Pa3pabOTaAHHOIO T€HEPAILHOTO IJIaHA 3aCTPONKU TEPPUTOPHH.

5. Ilpu crpouTenbcTBE Ha MPOCATOUYHBIX I'PYHTAX CIEAYET YUUTHIBATh MECTO PACHOJIOKECHUS
00BeKTa, KOTOpoe OOyClIaBIMBAET TOJIIMHY IMPOCATOYHON TOJIIM, XapaKTEPUCTUKU
IIPOCaZ0YHOCTH, THII TPYHTOBBIX YCJIOBUH 10 IPOCAJTOYHOCTH.

6. IIpaBunbHBII BEIOOP TPOTUBOMPOCATOYHBIX MEPOIIPHUATUI TO3BOJIUT 00ECTICUUTH HAICKHYIO
9KCIUTyaTallMOHHYO0 0€30I1aCHOCTD 3/1aHUI 1 COOPYKEHUN TPU 0OOCHOBAHHBIX ONTUMaJIbHbIX
3aTparax Ha UX pealu3aluio.

7. Jnd yMEHBUIEHUS SKOHOMMYECKHUX PHCKOB OT OIOJ3HEH M IpOCaJouHBIX IPOLIECCOB,
CHIDKEHHSI COLMAlIbHOW HANpsHKEHHOCTH B OOLIeCTBE, BO3HMKAIOIIEH B pe3yjbTare
HEraTUBHBIX IIOCJIEACTBUM OT OIACHBIX TI€OJOIMYECKHX IIPOLECcCOB, MUHHUCTEPCTBY
PErMOHANBHOIO Pa3BUTHUS U OKPYIKAIOLIEH Cpeiibl pEKOMEHIYETCS pa3padoTaTh U yTBEPAUTH
ITnan ynpaBiaeHUs: pUCKOM IIPU CTPOUTENBCTBE HA ONOJI3HEONIACHBIX CKIIOHAX U TEPPUTOPUAX
C pacmpocTpaHEeHHEM I'PYHTOBBIX YCIIOBHHA 2-T'O THIIA IO IPOCAOYHOCTH.
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Abstract. The rapid advancement of Industry 4.0 is driving organizations around the world to adopt
advanced technologies, generating multiple complex operational and managerial challenges. This
article explores the role of human resource management (HRM) in addressing these challenges,
emphasizing the alignment of workforce skills with digital transformation goals to promote
innovation, adaptability and teamwork. The article aims to highlight those key gaps and essential key
competencies that are absolutely necessary for a successful Industry 4.0 transformation, with a focus
on both technical skills such as data analytics and artificial intelligence, and non-technical skills such
as resilience and creativity. Based on the workforce priorities and competences in this article some
strategic visions in human resource management are proposed to support the evolution of the labor
market and the impact of Industry 4.0 on workforce resilience, flexibility and collaboration.

The research methodology used in this paper is based on a structured approach that combines
literature review and empirical analysis to examine the role of HRM in supporting Industry 4.0
transformations. This mixed methods approach is justified by the complexity o